BO GIAO DUC VA PAO TAO BOY TE
VIEN SOT RET - KY SINH TRUNG - CON TRUNG TRUNG UONG

TRAN THI KIM CHI

NGHIEN CUU CHE TAO BQ KIT LAMP CHAN POAN
NHIEM GIUN LUON PUONG RUQT

(Strongyloides stercoralis) O NGUOI, 2017-2020

TOM TAT LUAN AN TIEN SY Y HQC
Chuyén nganh: Ky sinh trung y hoc
Mi s6: 62.72.01.16

Ha N¢i — Niim 2021




Cong trinh dwgc hoan thanh tai Co sé dao tao Sau dai hoc
Vién Sot rét — Ky sinh tring — Con tring Trung wong
Can bo huéng dan khoa hoc:
1. PGS.TS. Tran Xuan Mai
2. PGS.TS. Nguyén Thi Huong Binh

Phan bién thtr nhat:
Phan bién thr hai:
Phan bién th ba:

Luéan an duoc bao vé trudec Hoi déng chdm luén 4an
cép Vién,
Ho6i dong hop tai Vién Sbt rét — KST — CTTU vao hoi gio
ngay nam 2021
C6 thé tim hiéu luan 4n tai:
- Thu vién Quéc gia

- Thu vién Vién Sét rét-Ky sinh tring-Con tring-Trung wong



DAT VAN DE

Bénh giun luon (Strongyloidiasis) 1a bénh nhiém ky sinh tring
duong rugt mén tinh & nguoi do Strongyloides spp. gy ra. Viét Nam duoc
xéc dinh |a ving dich t& luu hanh ctia bénh. Viéc chan doan chinh xac, som
ca bénh gip nhiéu kho khin va d& bi bo sét. Soi phan tim au tring co do
nhay rat thip. Chan doan huyét thanh tim khang thé c6 d6 nhay cao nhung
¢ do dac hiéu thép. Phuong phdp Baermann, céy phan trén dia thach hay
nudi cay tir gidy loc can luong phan nhiéu, dung cu chuyén biét, tén nhan
luc va thoi gian. Cac phuong phap khuéch dai ADN ding nhiét (thuong
dung nhat 13 k¥ thuat khuéch dai dang nhiét mach vong trung gian — Loop-
mediated isothermal amplification LAMP) c6 d6 nhay va dac hiéu tuong
duong voi PCR; can cac thiét bj xét nghiém don gian, nho gon; co thé phat
hién két qua xét nghiém bang mat thuong; thoi gian xét nghiém nhanh.
Hién nay chua c6 bo kit LAMP dé chan doan nhidm giun lwon dudng rudt
dugc thuong mai hoéa. Viée nghién ctru, phét trién tng dung ky thuét
LAMP ma c6 thé ap dung tai thuc dia dé chan doan nhiém giun luon dudng
rudt 12 nhu cau cdp bach. Vi vay, ching tdi da tién hanh nghién ctru dé tai
“Nghién ctru ché tao bd kit LAMP chin doan nhidm giun lwon dudng rudt
(Strongyloides stercoralis) ¢ ngudi 2017-2020” véi cac muc tiéu:
1. Xay dung quy trinh va ché tao bo kit LAMP dé chan doan nhiém

giun luon duong rudt Strongyloides stercoralis & nguoi.
2. Panh gia do nhay, do dic hiéu, tinh 6n dinh cta bo kit tai phong thi

nghiém va thuc dia.
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TINH KHOA HQC, TINH MOI, Y NGHIA THU'C TIEN CUA PE
TAI

- Pé tai da ap dung cac phuong phap nghién ctru c¢6 tinh khoa hoc chuin
muc hién dang 4p dung rong rai tai Viét Nam va Thé gidi
- Hoan thién dugc quy trinh va ché tao bd kit LAMP chén doan giun luon
duong rudt Strongyloides stercoralis ¢ Viét Nam & quy mo phong thi
nghiém.
- Pay 1 nghién ctru dau tién nghién ciru xay dung bo kit LAMP chan doan
giun luon dudng rudt Strongyloides stercoralis & Viét Nam. Trong bdi canh
trén thé gidi chua co b kit LAMP chan doan nhidm giun luon duoc thuong
mai hoa, viéc ché tao thanh cong bo kit tao ra dugc budc dot pha vé giai
phap k¥ thuét trong chan doan nhim giun lwon, déng gop vao cong tac
chan doan som va diéu tri kip thoi, dap ung yéu cau thuc tién phong chdng
giun lvon duong rudt tai nudc ta.

CAU TRUC CUA LUAN AN

Luan 4n ¢6 112 trang (khong ké phu luc) bao gdm céc phan: it vin dé (2
trang); chuong 1: Tong quan tai lidu (31 trang); chuong 2: Pdi tugng va
phuong phép nghién ctru (19 trang); chuong 3: Két qua nghién ciru (34
trang); chuong 4: Ban ludn (23 trang); Két luan (2 trang); Kién nghi (1
trang); Cac cong trinh dd cong bd cua tac gia co lién quan dén ndi dung
luan an (1 trang); Nhitng dong gdp mai cua luan an (1 trang); tai li€u tham
khao 120 (17 trang, gdm 26 tai lidu tiéng viét, 94 tai liéu tiéng Anh) va phu
luc (30 trang). Luédn an dugc trinh bay véi 28 bang, 28 hinh.
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Chuong 1 TONG QUAN TAI LIEU
1.1 Lich sir phat hién, nghién ciru giun lwon Strongyloides stercoralis
Strongyloides stercoralis duoc Normand phét hién lan dau tién
nim 1876. Gibéng Strongyloides c6 2 loai dugc xac dinh 1a giy bénh &
ngudi, chu yéu 1a S. stercoralis va hiém gap hon 1a S. fuelleborni [39].
1.2 Pic diém sinh hoc, bénh hoc ciia giun lwon S. stercoralis

Giun luon (GL) S. stercoralis ¢6 chu ky phat trién phuc tap. GL ky
sinh & rudt non, dé ra trimg s lugng moi ngay rét it, tring nhanh chéng né
ra thanh 4u tring (AT) ngay tai rudt non. Trong chu ky phat trién ctia GL
¢6 qua trinh ty nhiém.

Bénh do GL c6 thoi gian 0 bénh khoang 1 thang. Hai thé bénh
chinh ctia bénh giun lwon 1a: Thé bénh thong thuong: dau bung; réi loan
tiéu hoa; ngira, néi man, mé day va thé bénh ning [3] bao gém hdi chimg
tang nhiém GL va bénh GL lan toa, thudng gip nhét trén nhitng bénh nhan
ding corticosteroid lidu cao.

1.3 Chan doan va diéu tri b¢nh giun lwon

Do nhay cua cac ky thuat dua trén kinh hién vi (KHV) thép, dac
biét 1a trong cac truong hop nhiém man tinh. Cac k¥ thuat nhu Baermann
hodc nudi ciy dia thach rit cong kénh va tén thoi gian. Mién dich 1a mot
cong cu hiru ich nhung né co thé cho két qua cao hon thuc té do khdng xac
dinh dugc dang méc hay da mac [31], [42]. Nhiéu nghién ctru sinh hoc phan
tr vé GL dugc tién hanh do cac phuong phap nay do nhay va do dic hiéu
cao [44], [67], [79].

Piéu tri cho bénh GL duoc khuyén c4o cho tat ca nhitng nguoi bi
nhiém, di c6 triéu ching hay khéng véi mot trong hai phac d6 ding
ivermectin hodc albendazole [3].



1.4 Tinh hinh nhiém giun luon

Bénh giun luon xay ra nhiéu tai cac qudc gia, mirc d6 nhiém khac
nhau tily timg ving. Chau Phi, Nam va Trung My, Pong Nam A 1a viing
dich t& Iuu hanh. Ti 1¢ S. stercoralis bi danh gia thip so v6i thuc nhiém.
Theo diéu tra ciia Trudng Pai hoc Y Ha Noi va Vién St rét — Ky sinh
tring — Con tring trung wong ti 1& nhiém GL ¢ mién Bic thuong xuyén
dudi 1% [6]. O cac tinh phia Nam Viét Nam, s6 bénh nhan nhiém GL duoc
phat hién, chan doan va diéu tri trong nhitng nam gan day tuong d6i nhiéu
[12], [18]. Ngoai ra, Viét Nam c6 mot sb béo cdo vé cac ca bénh GL ning.
1.5 K§ thuat khuéch dai ding nhiét mach vong trung gian LAMP

K§ thuat LAMP 12 mot phuong phap nhan ban gen, ¢ thé tong hop
mot doan ADN 16n ma khong can chu trinh bién nhiét. LAMP st dung 4-6
mdi khic nhau dugc thiét ké dic biét dé nhan ra 6-8 ving riéng biét trén
gen dich. LAMP chi xay ra khi ca 4 chudi moi bam dugc vao cac vi tri dich
ctia khuon, tao ra san pham ADN-vong. Qua trinh dién ra & 55°C-65°C,
hiéu qua khuéch dai cao. San pham cua phan tng c6 thé quan sat bang mat
thuong. LAMP thuong dugc st dung dé tao cac bo kit chan doan nhanh
[9], [110] va d3 dugc xdy dung dé umg dung chin doan mot s6 don bao,
viéc thuong mai hoa tmg dung nay dwoc ciing danh gia 1a rit hiéu qua
[70]. Tai Viét Nam hién chua c6 nghién ciru vé ing dung LAMP vao chan
doan nhidm S. stercoralis dugc cong bd. Trén thi trudng chwa co b kit
LAMP chéan doan S. stercoralis duoc thwong mai héa va tmg dung trén 1am
sang.

Chwong 2 POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1 Muc tiéu 1: Xy dung quy trinh va ché tao bd kit LAMP dé chin
doan nhiém giun lwon dwong rudt Strongyloides stercoralis & nguoi
DPoi twong nghién ciu: Au tring (AT) S.stercoralis 1am ching chuén va
phat trién ching duong.
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Pia diém va thoi gian nghién ciru: tir thang 9 nam 2017 dén thang 5 nim
2019 tai phong thi nghiém Khoa SHPT Vién Sét rét-Ky sinh triing -Con
trung Trung wong, Bo mén Vi sinh - Ky sinh, khoa Y, Pai hoc Y dugc TP.
H6 Chi Minh.

Thiét ké nghién ctru: Thuc nghiém va mo ta phong thi nghiém

C& miu: Mau chuin duong dé chuin ky thuat: t6i thiéu 03 mau AT giun
luon S. stercoralis & cac giai doan nghién ciru, mdi miu tién hanh xét
nghiém ldp lai 3 1an.

No6i dung nghién ciru

-Xay dung quy trinh gém 4 budc:

+ Budc 1: Thiét ké bo mdi: Tai 30 trinh ty gen 18S rRNA ciia giun luon,
xac dinh vung bao ton, dua vao phén mém thiét ké mdi LAMP dé lua chon
bo moi. Khao sat tinh dac hiéu cua moi.

+ Budc 2: Khao sat tdi uru hoa cac diéu kién ciia phan tmg LAMP.

+ Bude 3: Khao sat ngudng phat hién cia bo moi.

+ Budc 4: Tao chimg duong bang cong nghé ADN tai to hop.

- bdng goi bd kit.

Cac k¥ thuat sit dung trong nghién ciru:

Thu thap va bao quan miu, X Iy mau va tach chiét ADN, sir dung cac phan
mém tin sinh chuyén dung nhu Primer Explorer v.5, Primer Blast, Mega 7,
ky thuat qPCR — Tagman Probe, phuong phap dién di, phwong phap tao
dong, giai trinh ty.

Cic chi s6 danh gia

- Tinh dic hiéu cua bdo mdi véi S. stercoralis

- Cac diéu kién phan ung.

- Ngudng phat hién

- Chét luong ching duong
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- Quy trinh ché tao bo kit va dong gbi: 2000 test.

2.2 Muc tiéu 2: Panh gia do nhay, @ dic hiéu, tinh 6n dinh cia b kit
tai phong thi nghiém va thuc dia

Poi twong nghién ciru: Bo kit LAMP san pham cta myc tiéu 1, mau phan,
mau huyét thanh thu thap dugc tir nguoi da xac dinh nhiém, nghi ngd
nhiém va khong nhiém GLDR.

Pia diém va thoi gian nghién ctru: tir thing 9 nam 2017 dén thang 8 nam
2020 tai Buc Hoa, Long An, PHYK Pham Ngoc Thach, Khoa Kham bénh
chuyén nganh va Khoa SHPT Vién Sét rét-Ky sinh tring -Cén triing Trung
wong, BM Vi sinh-Ky sinh, khoa Y, Pai hoc Y dugc TP. Ho Chi Minh.
Thiét ké nghién ctru: Nghién ctru thuc nghiém tai phong thi nghiém va tai
thuce dia.

C& miu: banh gia d6 nhay d¢, dac hiéu cta b kit: dwa vao cong thic tinh
mau [105], tinh dugc c& mau 1a 73 mau, trong do can ¢6 19 mau duong
that, thyc té da st dung bo 132 mau gdm: 100 miu (-) va 32 mau (+). Danh
gia tinh 6n dinh ciia bo kit: 07 mau. Péanh gia bo kit tai thuc dia: thu thap co
chua dich 300 mau. So sanh bo kit véi bd mdi khac co cung muc dich twong
tu can 50 mau gdm 25 miu duong tinh va 25 miu miu 4m tinh. Dya trén
141 mau luu va thu tai Khoa Kham bénh trong thoi gian nghién ctru dé so
sanh bo kit v4i soi phéan va ELISA.

Noi dung nghién ciru

- Danh gid do nhay, do dac hi€u cua bo kit tai phong thi nghiém: gPCR
lam phuong phap tham chiéu.

- Tinh 6n dinh cua b kit: tién hanh qua 3 thir nghiém.

- Danh gia bo kit tai thyc dia.

- So sanh b kit véi bd mdi cung muc tiéu da duogc cong bd trén céc tap
chi uy tin. Mirc 6 dong thuan: hé sb Kappa.
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- So sanh bo kit LAMP véi 2 phuong phéap chan doan giun luon thuong
dung hién nay 14 soi phan va ELISA. Panh gia mirc d6 dong thuan giita
mdi cip phuong phap: hé sé Kappa.

- Xay dung tiéu chuan co sé va dang ky kiem dinh bo kit.

Cic ky thuit sir dung trong nghién ciru: Thu thap va bao quan mau, Xir
ly mau va tach chiét ADN, ky thuat ELISA, ky thuat soi phan, k§ thuat
gPCR — Tagman Probe, phuong phap dién di trén gel agarose.

Cic chi so danh gia:

- Do nhay: > 95%.

- D¢ dac hiéu: > 95%.

- Tri s6 K khi so sanh bd kit LAMP véi bo moi tuong duong hoac cac
phuong phap chan doan giun luon khac.

- Tinh 6n dinh: b kit phai hoat dong 6n dinh it nhat sau 6 thang bao quan
trong diéu kién phu hop.

- B tiéu chuén co s& duge thim dinh boi co quan uy tin.

Xir Iy s6 liéu: Phan mém MedCalc, tinh d6 nhay, do dic hiéu, hé sé Kappa,
sai sb béng d6 1éch chuan SD.

2.3 Kiém soat sai s6

Qua trinh thyc nghiém dua trén cac quy trinh chuan, tuan thu theo tiéu
chuan phong thi nghiém 1SO 15189, m4 héa sé liéu.

2.4 Pao dirc trong nghién ciru

Tuan tha ddy du cac quy dinh vé dao duc trong nghién ctru Y sinh hoc.
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Chuong 3 KET QUA NGHIEN CUU
3.1 X4y dung quy trinh va ché tao bd kit LAMP dé chian doan nhiém
giun lwon dwong rudt Strongyloides stercoralis ¢ ngwoi
3.1.1 Két qua thiét ké mdi
3.1.1.1 Két qua trinh tw ciia bd moi
Két qua bo moi thu dugc co trinh ty nhu sau:

Bang 3.1 Trinh ty mdi LAMP thiét ké dé chan doan giun luon duong rudt

St | Tén | Trinh tw mdi Do dai
F3 | AGAGGGTTTAAACCAGACATT 21
B3 | CTTCGAACCTCTAACTTTCGTT 22

GCCCCCGTTTGTTCCTATTAATCA-
FIP | GGTCTAGCATGGAATAACACT 45

4 TACGTTAGAGGTGAAATTCTTGGAC-
BIP | CTTGATTAATGAAAACATTCTTGGC |50

5 |LF | GGTCTAGCATGGAATAACACT 21

6 | LB | GCCCCCGTTTGTTCCTATTAATCA 24

Bang 3.4 Nhiét d6 nong chay va kha ning tao bt cap dimer mdi (dG <-
2,34) ctia bd mdi xac dinh giun luon dudng rudt

S6 Tén | Nhiét d néng
TT | moi chiy Tm 5'dG | 3'dG | Tyl GC
1 F3 56.60 -5.53 | -4.06 0.38
2 B3 57.89 -5.04 | -4.85 0.41
3 FIP
4 BIP
5 LF 56.79 443 | -4.55 0.43
6 LB 63.00 -7.64 | -3.15 0.46

Dua trén két qua cac bang, ching tdi nhan thay:
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-Céac moi F3, B3 thiét ké déu dat ydu cau vé chiéu dai.
- V& khoang cach giita cac mdi déu thoa man yéu cau.
- C4c mdi déu cd %GC nam trong ti 1& cho phép (38% - 46%).
- Nhiét d6 nong chay ciia cac cap moi: thoa mén diéu kién.
- Mtrc nang lugng ty do & cac dau 3’ cta cac modi F2/B2; F3/B3; LF/LB va
dau 5°ctia Flc/Ble dugc thiét ké co AG tir -7,64 dén -4,06 < -4Kcal/mol, la
yéu cAu bat budc véi mot bd mdi LAMP.
- San pham khuéch dai sau phan ing LAMP bang cap moi F3-B3 c6 kich
thudc theo 1y thuyét 1a 226 bp < 250 bp.

Nhu vy, bd mdi ching t6i thiét ké dap tng du cac didu kién dé ra
caa mot he mdi LAMP.
3.1.1.2 Khao sat tinh dic hiéu ciia bd mdi
- Ly thuyét: ching tdi dung chuong trinh Primer Blast trén NCBI dé kiém
tra tinh déc hiéu cua cdp mdi F3-B3. Két quad thu dugc cho théy, moi bat
cap hoan toan véi trinh tr 18S rRNA cua Strongyloides stercoralis duoc
cong bd trén NCBI.
- Khao sat bang thuc nghiém: Kiém tra phan Gmg chéo ctia bo moi thiét ké
gua cac budc:
+ Thyc hién phan tmg PCR st dung cip moi F3/B3 véi mdu ADN cua
giun moc, giun md, Gnathostoma sp...
+ Dién di kiém tra san phdm nhén ban trén gel agarose.
+ Két qua dat yéu cau: khong c6 san pham nhan ban cia cip moi F3/B3
thiét ké v6i ADN cua giun moc, giun mo, Gnathostoma sp. ..
Hinh 3.5: San pham
PCR sir dung cap moi
F3-B3 cta
Strongyloides
stercoralis

Lan 1-3:
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Strongyloides stercoralis Lan 6: Gnathostoma sp
Lan 4: Giun moc A. duodenale Lan 7: Chirng am
Lan 5: Giun mé Necator americanus

Két qua dién di trén gel agarose 2% cho thiy chung duong: co
vach san pham véi kich thudc nhu duy kién (226bp), khong xuét hién bang
phu va nhiét d6 bién tinh ding thiét ké. Ching am khong c¢6 san pham
khuéch dai. Nhu vay khong cé su bat cdp chéo cua cap moi véi cac loai
khéc, chiing to moi hoat dong tdt.

3.1.2 Két qua xac dinh cac diéu kién phan tng LAMP véi hé mdi tw
thiét ké
3.1.2.1 Nhiét d§ cia phan ing LAMP

Tién hanh khao sat nhiét do trong khoang tir 60°C dén 65°C, chi
thay doi vé nhiét do lai con céc thanh phan (ADN ban mau, moi, dém
phan mg...) va céc diéu kién khéc (thiét bi, thoi gian ...) cua phan tng
déu duoc gitr nguyén va dong nhét, thi nghiém duoc lap lai 3 1an. Két qua
dién di san pham LAMP cho thdy khong c6 su khac biét giita 3 diém
nhiét d6 khao sat 1a 63°C, 64°C, 65°C. Chung t6i lya chon diém nhiét do
63°C cho phan ung LAMP.
3.1.2.2 Nong d% MgSO,

Trong phan mg LAMP, néng d6 MgSO, thich hop thuong nim
trong khoang 4mM dén 8mM. Ching t6i tién hanh cac phan ung vai
thanh phan, diéu kién nhu nhau, chi khac biét vé nong d6 MgSQa, thi
nghiém duoc lap lai ba lan. Két qua duoc danh gia thong qua dién di san
pham trén gel agarose 2%
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Hinh 3.7A: San phim LAMP ¢ nong d6 | Hinh 3.7B: San phiam
8mM (Lan 1-8) va 6mM (Lan 10-16). LAMP ¢ 4mM

MgSO4 & ndng d6 4mM khong c6 san pham khuéch dai, MgSO, ¢
néng 6mM cho san pham khong 6n dinh, hiéu sudt khong cao, MgSO4 &
noéng d6 8mM cho san pham LAMP véi hiéu suat khuéch dai cao va
6n dinh. Do vay, chung t6i chon MgSQO4 & néng do 8mM la néng do tbi
uu cho phan ttng LAMP.
3.1.2.3 Thai gian tién hanh phan img LAMP

Tién hanh khao sat thoi gian t6i thiéu thuc hién phan tng LAMP &
cac mirc diéu kién thoi gian 40 phut, 60 phut, trir sy thay doi vé thoi gian
con céc thanh phan va cac diéu kién khac cua phan tng déu duogc giit
nguyén va ddng nhat, thi nghiém duoc lap lai 3 l1an. Két qua cho thiy thoi
gian t6i thiéu dé khuéch dai ADN trong phan ing LAMP ciia bo kit 1a 60
phut.
3.1.2.4 Chét chi thi mau sir dung dé doc két qua LAMP.

Céc noéng do MG dugc khao sat 1a 0,0012%, 0,008%, 0,004% va
0,001%. Mdi mot néng d6 duogc tién hanh lap lai 3 lan, két qua dugc quan

sat va ghi nhan béi 3 ngudi doc 1ap. Két qua cho thiy c6 su tuong dong
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100% gifta 3 nguoi quan sat va két luan ndng dd6 MG 0,004% la nong do tbi
wu co thé phan biét dugc cac mau duong tinh va am tinh.

0,001% 0,008% 0,012%

-tf'%r ‘Ma-w Ui
FRIRTA

P

z €~

Hinh 3.10 Két qua khao sat ndng d6 MG dé doc két qua LAMP

3.1.3 Ngudng phat hién cia by kit LAMP

Thtr nghiém dugc chia lam hai giai doan.

Giai doan mot: Thyc hién do diém gidi han phat hién so cz‘ip b?mg cach
thue hién phan tng LAMP véi diy 6 ndng d6 plasmid tai t6 hop dugc pha
lodng bac 10 lién tiép (tir 10°ng/uL dén 10 ng/uL). Nong d6 thap nhat ma
tai d6 luén co san pham khuéch dai sau phan tmg LAMP chinh 13 ngudng
phat hién so cip.

Giai doan hai: Thuc hién do ngudng phat hién voi do tin cdy 95%
(LOD95%) bang cach thyc hién phan ing LAMP véi diy nong do plasmid
tai to hop duoc pha lodng tiém cén véi ndng do cua ngudng phat hién so
cip cua giai doan 1.

Két qua dugc danh gia bang cach quan sat su thay doi mau dung dich
trong cac dng sau phan tmg LAMP va dién di san phdm trén gel agarose
2%. Két qua cho thay, ngudng phat hién so cap cua bo kit 1a 108 ng/uL
twong ing vai 2,82x10° copies/ L.

Bang 3.8 Khao sat ngudng phat hién cua bo kit chin doan giun luon

duong rudt
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TT | Nong dd SL ban sao | S614n | Solan | Ti 1é
(ng/uL) (ban  sao | lip lai | dwong | dwong
gen/uL) (%)
1 1x10°5 2,82x10? 12 12 100,00
2 1x1077 2,82x10* 12 12 100,00
3 1x108 2,82x10° 12 12 100,00
4 7,5x10° 2,12x10° 12 11 91,67
5 5x10° 1,41x10° 12 8 66,67
6 2,5x10° 7,05x10* |12 6 50,00
7 1,25x10°° 3,563x10* 12 4 33,33
8 1x10° 2,82x10t 12 2 16,67
9 6,25 x10°% 141x10t |12 1 8,33
10 | 3,125x10%° | 7,05x10%2 12 0 0,00
11 |0 0 12 0 0,00

LOD95% cua cua bd kit LAMP chan doan GLPR sau khao sat 1a
2,12x10° s6 ban sao gen/pL (95% CI:1,71x10° ban sao gen/uL dén 2,89
x10’ban sao gen/pL). Pay 1a ngudng phat hién tbt, cho phép phat hién tac
nhan gay bénh ¢ mat do thap.

3.1.4 Két qua xay dung chimg dwong

Poan trinh tu bao ton trén gen 18S rRNA cuia giun luon dudng rudt
¢6 kich thude 596 bp duoc chén vao vector pUC19 va nhan dong. Két qua
ching t6i thu dwoc Plasmid tai to hop mang doan gen 18S rRNA dic trung
cho giun luon duong rudt co6 kich thudc 3282bp. Lugng Plasmid thu dugc
1a 5pg va hoa tan trong 50uL dé thu dugc ndng do 100ng/pL, tuong duwong
voi 2,82x10%° copies/pL.
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3.1.5 Két qua ché tao b kit LAMP chin doin nhiém Strongyloides
stercoralis

Chung t6i dd ché tao kit va dong goi vai sd lugng 1a 2000 test &
quy md phong thi nghiém dé phuc vu cho hoat dong thir nghiém va kiém
dinh. Bo kit duoc dong gbi 50 phan tng/bo gom: Td hudng dan sir dung
ctia bo kit va 6 6ng hoa chét. Ngoai hop c6 nhin voi ddy du thong tin vé 16
san Xuat, ngay hét han, diéu kién bao quan, noi san XUuét.
3.2 Panh gia d) nhay, d9 dic hiéu, tinh 6n dinh ciia bd kit tai phong thi
nghiém va thuc dia
3.2.1 Panh gia d§ nhay, d§ dic hi€u cia bo kit LAMP tai phong thi
nghiém

Xét nghiém 132 mau phan thu thap tai tinh Long An va cic mau
bénh pham thu tr PHYK Pham Ngoc Thach niam 2018: phuong phap xét
nghiém phan va real-time PCR cho két qua nhu nhau gdm 32 miu duong
tinh va 100 mau am tinh, con bd kit LAMP chan doan GLBR thi c6 két qua
la c6 34 mau duong tinh va 98 mau 4m tinh.
Bang 3.11 Két qua do nhay, do diac hiéu ciia bo kit LAMP chan doan
GLDbR

Két qua kit | MAu phan xét nghiém Strongyloides

LAMP stercoralis da dugc xac dinh béing qPCR | Téng
Duong tinh Am tinh

Duong tinh 31 3 34

Am tinh 1 97 98

Téng s6 32 100 132

Do nhay Se: 96,88% (95% CI: 83,78% - 99.92%)
Do dic higu Sp: 97,00% (95% CI: 91,48% - 99,38%)

So sanh v&i phuong phiap qPCR lam phuong phap tham chiéu
(chuan vang), bo kit LAMP chan doan GLBR c6 d6 nhay, d6 dic hiéu cao,
dap g yéu cau déi v6i mot bo kit xét nghiém chin doan.
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3.2.2 Diéu ki¢n bao quin va d on dinh ciia by kit LAMP chin do4n
giun lwon dwong rudt

B0 kit dong goéi vao thang 1/2019 va dugc bao quan trong nhiét do
-20°C + 5°C. Cac méu sir dung dé danh gi4 1a 3 mau chuan duong & nong
do 10°°ng/uL, 107ng/uL va 108ng/pL; 2 mau bénh duong tinh; 2 mau 4m
tinh. Céc thi nghiém duoc tién hanh lip lai moi thang 1 lan, 3 thang mot
1an va sau 11 thang ¢ cac diéu kién bao quan 2-8°C va - 20°C + 5°C sau khi
mé ndp bo kit.

Két qua thir nghiém cho thay, bo kit van hoat dong 6n dinh sau 6
thang m& ndp sir dung va 1 nam ké tir ngay san xuat khi chua méo nép,
ddng thoi khong tién hanh lam tan va dong da tro lai bo kit LAMP qua 3
lan.

Bang 3.12 Két qua khio sat do on dinh ciia bd Kit sau 6 thiang bio

quéin
Nong dd Piéu kién bio quan 2-8°C sau mé nip
(na/ul ) 1/2019 | 2/2019 | 3/2019 | 4/2019 | 5/2019 | 6/20
10 (+) (+) (+) (+) (+) (+)
10~ (+) (+) (+) (+) (+) (+)
108 (+) (+) (+) (+) (+) (+)

MaAu duong 1 (+) (+) (+) (+) (+) (+)
Mau duong2 | (+) (+) (+) (+) +) +)
Neg 1 (-) (-) (-) (-) (-) (-)
Neg 2 (-) (-) (-) (-) (-) (-)
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Bang 3.15 Khao sat do 6n dinh cta bo Kit sau 12 thang bao quan.

Nong d6 Diéu kién bio quan - 20°C + 5°C
(na/ul ) Lan 1: thang 1/2019 | Lan 2: thang 12/2019
10°® (+) (+)
107 (+) (+)
10°® (+) (+)
ADN miu 1 (+) (+)
ADN mau 2 (+) (+)
Negl (-) (-)
Neg2 (-) (-)

3.2.3 Panh gia va so sanh bd Kit tai thuc dia
3.2.3.1 Két qua danh gia b Kit tai thuc dia
Panh gia kha ndng hoat dong ctia bg kit tai thuc dia ¢ 4 X& cia Puc

Hoa, tinh Long An. Tong s6 mau d4nh gia 2 dot 1a 300 miu. Cac mau phan
dugc thuc hién theo 3 phuong phép soi phén truc tiép tim AT giun luon, sir
dung bo kit LAMP chan doan GLDR va gPCR. Soi phan khdng phat hién
truong hop nhidm GL nao. Két qua LAMP va qPCR cho két qua duong
tinh véi S. stercoralis voi 3 miu giéng nhau va am tinh d6i voi 297 mau
con lai.
3.2.3.2 Két qua so sanh b kit LAMP véi bd mdi ¢é6 cing muc dich
tuong tu

So sanh bd kit LAMP trong nghién ciru ctia chiing toi véi bo moi
LAMP chin doan GLDR cua tac gia Perdro- Fernandez- Soto va cs trén 25
mau (+), 25 mau (-) di duoc xac dinh bang phuwong phap real-time PCR.
Két qua dugc thé hién qua phy luc 4 va bang 3.19. Véi K = 0,91 ching to
kha ning phat hién chin doan cua bd kit LAMP trong nghién ctru nay phu
hop cao v6i bo mdi da cong bd cua Perdro.
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3.2.3.3 So sanh 3 ky thuit LAMP, xét nghiém phin va ELISA trong
chin doan nhiém giun lwon

Két qua xét nghiém chan doan nhiém GLPR cta 141 bénh nhan

dén kham tai Khoa kham bénh chuyén nganh nhu sau:

Bang 3.20 Tom lugc két qua chan doan nhiém giun luon tai khoa Khdm

bénh chuyén nganh bing 3 phuong phap

ELISA LAMP

® (6 1™ @)
Soi phén truc tiép (+): 31 mau | 20 1 30 1
Soi phén truc tiép (-): 110 mau | 51 29 43 67
Tong 71 70 73 68

Kha ning phat hién chan doan S. stercoralis ciia bo kit LAMP 1a phu hop
thap v&i phuong phap soi phan truc tiép, K=0,39; pht hop kha v6i phuong
phép ELISA, K=0,74.
3.2.4 Ping ky kiém dinh tiéu chuin co sé ciia b kit.

Bang 3.23 Tiéu chuan co so ciia bo kit LAMP chan doan giun luon duong
rudt Strongyloides stercoralis.

TT | Chi tiéu dénh gia | Tiéu chuin co sé

1 Nhan dang Phén tmg LAMP ¢ 63°C trong 60 phut
Mau duong tinh: Dung dich chuyén tir
mau xanh dam sang mau xanh sang
Mau 4m tinh: Dung dich chuyén tir mau
xanh dam sang khong mau

2 Do nhay > 95%

3 b6 dac hiéu > 95%

4 Ngudng phat hién 3 ban sao gen/pL

5 Thoi gian xét nghiém | Khong qua 3 gio

6 Do 6n dinh 12 thang trong diéu kién bao quan -20°C
+ 5°C; 6 thang ké tir ngdy mé nép
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B0 tiéu chuén co s& nay dugc tham dinh boi Vién Kiém dinh Qudc gia vic
xin va sinh pham y té dat yéu cau theo ding cong bd.

Chuong 4 BAN LUAN
4.1 Xay dung quy trinh va ché tao bd kit LAMP dé chan doan nhiém
giun lwon dwong rudt Strongyloides stercoralis ¢ ngwoi
4.1.1 Két qua thiét ké mdi

Nhiéu xét nghiém PCR da dugc duoc thiét ké dé phat hién S.
stercoralis, véi gen dich 1a gen ty thé cythocrome ¢ oxidase tiéu don vi I
(COX1) [71] hoidc gen trong nhan té bao 18S rRNA [65], [112] hay 28S
rRNA [73]. Trong d6, su khuéch dai cua tiéu don vi nho 18S di duoc
ching minh 14 nhay hon va dugc sir dung trong hau hét cac xét nghiém
qPCR cho chin doan Strongyloides stercoralis [31], [43], [56]. Chung toi
dd chon ving gen dich trong nghién ciru ciia minh 1a 18S rRNA. Két qua
cac bang 3.1, 3.2, 3.3 va 3.4 cho thay khi dénh gia chét luong ctia moi so
vé6i tiéu chun thi cac mdi déu dat tiéu chun.

Két qua ¢ hinh 3.4 cho thdy, dung phan mém Primer Blast dé kiém
tra thi thdy doan mdi F3, B3 bat cip 100% trén ngan hang gen va c6 sin
pham khuéch dai cing véi kich thudc 226 bp. Khi thuc hién phan tmg PCR
st dung cap mdi F3 va B3 trong bo mdi LAMP véi cac nén miu ADN bd
moi tu thiét ké dam bao dic hiéu cho Strongyloides stercoralis, khdng c6
phan ting chéo vdi cac loai giun khac.

4.1.2 Két qua xac dinh cac diéu kién phan ing LAMP

Nhiét d6 gin moi (Ta) 1a mot thong sd quan trong khi tdi wu phan
ung PCR. Ta qua cao, moi khong thé bat cap dugc vao mach khuoén, T, qua
thip s& dan dén hinh thanh cac san pham khong dic hiéu. Nhiét do lai tdi
vu dao dong xung quanh nhiét d6 bién tinh cia mdi (Tm) 5°C. Theo do,
nhiét 6 cua phan tmg LAMP dugc tién hanh khao sat tir 60 dén 65° C. Két
qua dién di san phaim LAMP cho thdy khong c6 sy khac biét giita 3 diém
nhiét do khao sat 1a 63°C, 64°C, 65°C (hinh 3.6). Chung t6i chon diém
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nhiét 6 63°C vi nhiét do nay tao diéu kién 0 mdi va ting cuong kha ning
chiu dung cac chét trc ché.

Trong dung dich dém, ion Mg? déng vai tro quan trong nhat, no
lam tang nhiét do nong chay (Tm) cia ADN mach d6i, tao ra phuc chét
tan véi dNTPs dé hinh thanh co chat ma enzym polymerase c6 thé nhan
ra, can thiét cho qué trinh lién két caa cac dNTPs. Thong qua dién di san
pham trén gel agarose 2% chung t6i chon MgSO, & nong d6 8mM 1a ndng
d t6i vu cho phan tng LAMP.

Chung t6i thir nghiém & cac murc didu kién thoi gian phan tng 1a 40
phut va 60 phut, voi cac diéu kién va thanh phan phan ung duoc giir
nguyén va dong nhat, thi nghiém lap lai 3 1an. Két qua cho thay thoi gian
tbi thiéu dé khuéch dai ADN trong phan tmg LAMP cia bo kit 1a 60 phut
(hinh 3.8).

Do duc do két tia trang dugc tao ra sau phan tmg LAMP c6 thé phat
hién bang mét thuong nhung né c¢6 do chum ngin (khoang 5 -10 gidy) sau
khi 1dy mau ra khoi may @ nhiét. Str dung cac thudc nhuém huynh quang
nhu calcein hodc SYBR Green I nhu trong nghién ctru ctia C4c tac gia khac
[86], [87] c6 gia tién dit, cAn c6 mot hé thong dén UV dé doc két qua. Hon
nita, calcein co thé két hop voi ion Mg? gay tc ché hoat dong ADN
polymerase va 1am giam do nhay chung ciia xét nghiém. Chat chi thi mau
Xanh malachite (MG) da duoc str dung thanh cong nhu 12 mot chét chi thi
nhay voi pH dé phat hién cac san pham LAMP va cac nghién ctru da chimg
minh hiéu qua [81], [96]. Viéc bo sung MG vao dém LAMP trudc khi tién
hanh phan tmg khdng anh huéng dén hoat dong ciia Bst DNA polymerase,
ddng thoi loai bo nguy co tap nhidm giita cac mau. Hon nita, k¥ thuat nay
¢6 thé dugc sir dung dé sang loc nhanh sb lugng mau dang ké véi két qua
c6 thé lip lai, nhat quan bang cach st dung céc thiét bi don gian va ré. Cac
noéng d6 MG dugc khao sat 1a 0,0012%, 0,008%, 0,004% va 0,001%. Mdi
mdt nong d6 duoc tién hanh 1ap lai 3 1an, két qua duogc quan sat va ghi nhan
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boi 3 ngudi doc lap. Két qua cho thiy, c6 su twong dong 100% giita 3
nguoi quan sat (bang 3.6) & nong d6 MG 0,004%.

Tir két qua ngudng phat hién so cip ciia bo moi, chiing t6i xac dinh
dugc ngudng phat hién voi do tin cay 95% (LOD95%). Két qua ngudng
phat hién nay la tvong dwong nghién ctru khac vé ung dung sinh hoc phan
tr ¢& chan doan GL cua cac tac gia trén thé gidi, 1a co so dé phat trién ing
dung b6 kit LAMP c6 d6 nhay t6t dé chan doan nhiém GLDR & Viét Nam.
4.1.3 Két qua xay dung chig dwong

Chumng duong trong cic bo kit LAMP xé4c dinh nhiém Strongyloides
stercoralis dugc xdy dung bang cong nghé ADN tai t6 hop theo huéng dan
NIMPE.HD 03.PP/44. Ching toi thu duoc Plasmid tai t6 hop mang doan
gen 18S rRNA dac trung cho giun luon duong rudt cé kich thude 3282bp.
Luong Plasmid thu hoi 14 5pg va hoa tan trong 50pL dé thu duge nong do
100ng/uL, twong duong véi 2,82x10° copies/pL, dap tng luong chirng
chuan cho 2000 test thir nghiém. Ngoai ra ching vi khuin mang vector tai
t6 hop mang doan ADN dich cia GLBR duoc bao quan trong diéu kién -
70°C dé c6 thé sin sang nhan nudi va tinh sach ADN khi can thiét ¢am bao
tach chiét duwoc ADN dé lam chimg duong chuan.

4.2 Panh gia do nhay, do dic hi¢u, tinh on dinh cia b kit tai phong thi
nghiém va thue dia
4.2.1 Panh gia do nhay, do dac hiéu b kit tai phong thi nghiém

Chung t6i chon phuong phap qPCR 1am phwong phap tham chiéu
do day 1a hai phuong phap SHPT c6 d6 nhay tuong dwong trén cic nén
mau khac nhau. Phuong phap qPCR nay khuéch dai ciing dua vao doan
gen 18S rRNA, da duoc xac dinh 1a c6 d6 dac hi€u cao hon 99% khi so
sanh véi phuong phap cdy phan Harada — Mori, c6 d6 nhay 100% ddi véi
nhitng truong hop nhiém trung binh va nhiém ning [116]. Két qua cho
thiy, bo kit LAMP chan doan GLBR c6 do nhay, do dic hiéu cao, dap tmg
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yéu cau d6i vai mot bo kit xét nghiém chan doan cling nhu sy phu hop cao
gitra 2 phuong phép.
4.2.2 Piéu kién biao quan va d 6n dinh ciia bd kit
Tinh 6n dinh ciia bd kit dugc tién hanh qua 3 thir nghiém, két qua

cho thay néu duoc bao quan ¢ diéu kién - 20°C + 5°C thi b kit van hoat
dong on dinh sau thoi gian 1 nam, con néu d3 tan d4 va bao quan 6 nhiét do
2-8°C thi bo kit van hoat dong on dinh sau 6 thang, thoi gian 14u hon khong
duoc khao sat. Nhu vay néu bd kit duge ap dung thuc dia thi hoan toan kha
thi. Tai cac co s0'y té 16n, noi co diéu kién bao quan voi tu lanh am sau (-
20°C + 5°C) thi b kit c6 han sir dung dung 1én dén 1 nim. Nguoc lai, tai
nhing co so y té dia phuong, khong co didu kién bao quan véi ti lanh am
sau thi sau khi ra dong, bo kit dugc bao quan & ngan mat ctia ti lanh thong
thuong véi nhiét do 2-8°C thi bo kit van c6 han su dung 14 6 thang. Ngoai
ra, két qua ciing cho thay khong tién hanh 1am tan va dong da lai bo kit qua
3 lan. Nhu vay, khi ¢6 nhu cau di chuyén xa thi bo kit van hoat dong tt sau
d6 (du sau d6 duge bao quan ¢ didu kién - 20°C + 5°C hoidc 2-8°C) nhung
can tranh truong hop tan da roéi dong da lai nhiéu lan s& lam b kit khong
con cho két qua chinh xéc
4.2.3 Panh gia va so sanh bg kit tai thuc dia

Phuong phép soi phan tryc tiép khong phat hién trudng hop nhiém
GLDBR nao (0%) va phuong phap gPCR va LAMP cung cho két qua gidng
nhau 100% véi 3 truong hop duong tinh (1%). Xét vé ti 1é nhidém giun luon
trong 300 mau thuc dia ctia chiing toi thi ti 18 nay thap hon nhiéu so voi két
qua nghién ciru tai 5 x4 va thi trn cua huyén Pic Hoa cua tac gia Lé Puc
Vinh (2017 — 2018) [25] la 6,64%. Su khac biét vé ti 1é do: tac gia Lé Purc
Vinh sir dung dong thoi nhiéu k¥ thuat xét nghiém phan (trong d6 c6 ky
thuat cdy phan), nghién ciru cua tac gia ciing tién hanh & nhiing dia ban
khéc, dan dén khac nhau vé tinh chat dich t& khu tri ciing nhu khéc nhau vé
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thoi diém lay mau va ¢ miu 16n hon ¢& miu trong nghién ctru ciia chung
t6i nén dua dén sy khong twong dong vé ti 1& nhiém giun luon.

Chung toi tim cac bo kit sin c6 nhung chua c6 bo kit LAMP chan
doan GLDR trén thi truong. Vi vy, ching téi so sanh b kit LAMP trong
nghién ciru v6i két qua ing dung bd mdi LAMP chan doan GLBR ciia tac
gia Perdro- Fernandez- Soto va cs cong bd trén tap chi Plos Neglected
tropical diseases nam 2016 [86]. Hé s6 Kappa 1a 0,92 ching to bd kit
LAMP ctia chung t6i pht hop cao véi bo mdi di cong bd cua Perdro, déap
g tiéu chuan va do tin cay dé st dung cho cac nghién ctru danh gia hoic
ap dung k¥ thuat LAMP.

Phuy lyc 5, bang 3.20 va 3.21 cho thay kha niang phat hién chan
doan cua bo kit LAMP 1a phu hop thap v6i phuong phap soi phén truc tiép.
Nhu chung ta da biét soi phan c6 d6 nhay thap trong chan doan giun lwon
[31], trong khi LAMP dugc danh gia 1a ¢6 d6 nhay cao hon. Phu luc 5,
bang 3.20 va 3.22 cho thdy kha ning phat hién chin doan cua bo kit LAMP
la phu hop kha véi phuong phap ELISA. C6 18 truong hop chi duong tinh
v6i mot trong hai k¥ thuat LAMP va ELISA. Hai phuong phéap nay stir dung
hai co ché khac nhau nén trong nhiing trudng hop khang thé trong huyét
thanh va ADN cuia giun lwon trong phan khong xuit hién song hanh cing
nhau thi s& c6 két qua khac nhau giita két qua ELISA va LAMP.

4.2.4 Kiém dinh tiéu chuin co sé ciia b kit

Nhom nghién ctru di tién hanh xdy dung tiéu chuin co s¢ ciia bo
kit LAMP chan doan giun luon duong rudt, dat yéu ciu nhiing chi s6 dé ra
trong nghién ctru ctia chung toi va du didu kién dé c6 thé hudng dén trién
khai rong rai hon ¢ thuc dia.
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KET LUAN
5.1. Xay dung quy trinh va ché tao by kit LAMP dé chin doan
nhiém giun lwon dwong rudt Strongyloides stercoralis ¢ ngudi

5.1.1 Pa xdy dung quy trinh ché tao bo kit LAMP chan doan giun luon
duong rudt Strongyloides stercoralis gdm c6 bon budc:

- Budc 1: Thiét ké bo mdi dic hiéu cho giun luon dudng rudt trén ving gen
18S rRNA gom 6 mdi cu thé la:

+ F3 (21 bp) co6 trinh tu AGAGGGTTTAAACCAGACATT

+ B3 (22 bp) c6 trinh tu CTTCGAACCTCTAACTTTCGTT

+ FIP (45 bp) c6 trinh ty GCCCCCGTTTGTTCCTATTAATCA-
GGTCTAGCATGGAATAACACT

+ BIP (50 bp) co trinh tu TACGTTAGAGGTGAAATTCTTGGAC-
CTTGATTAATGAAAACATTCTTGGC

+ LF (21 bp) c6 trinh ty GGTCTAGCATGGAATAACACT

+ LB (24 bp) c6 trinh ty GCCCCCGTTTGTTCCTATTAATCA.

- Budc 2: Céc diéu kién phan ing dugc tdi uu hda nhu sau:

+ Nhiét d6 bt cap mdi la 63°C

+ Thoi gian phan ung la 60 phut

+ Nong d6 Mg?* 1a 8mM

+ Chi thi mau str dung la xanh malachit 0,004%

- Bude 3: Xac dinh ngudng phat hién LOD 95% cua bd kit 1a 2,12x10° ban
sao gen/uL

- Bu6c 4: Ché tao chimng duong bang cach tao plasmid tai t& hop mang
vung trinh tu bdo ton trén gen 18S rRNA cta giun luon duong rudt sir dung
vector tach dong pUC19.

5.1.2 Tir quy trinh trén, ching t6i da ché tao thanh cong b kit LAMP chan
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doan giun luon duong rudt Strongyloides stercoralis ¢ quy mo6 phong thi
nghiém véi s6 lwong 1a 2000 test.

5.2. Pinh gia d9 nhay, d9 dic hi¢u, tinh on dinh cia bd kit tai
phong thi nghiém va thwc dia

- B6 kit LAMP chan doan giun lwon duong rudt trong nghién ciru ¢6 do
nhay 1a 96,88% (CI 95%: 83,78% - 99,92%), d6 dac hiéu la 97,00% (ClI
95%: 91,48%-99,38%) v&i phuong phap tham chiéu 1a qPCR.

- Bo kit hoat dong 6n dinh sau 12 thang néu bao quan & -20°C +5°C va 6
thang sau khi mo nip trong diéu kién bao quan 2-8°C.

- Danh gi4 b kit tai thyc dia (300 mau): tuong déng 100% véi qPCR.

- So sanh b¢ kit v6i bd mdi c6 cung muc dich (bd mdi Perdro- Fernandez-
Soto va cs) co két qua hé sb twong déng K = 0,91, chimg t6 phu hop cao

- Vién Kiém dinh Qudc gia vic xin va sinh pham y té tham dinh va két luan
b6 tiéu chudn co so cta bo kit ndy dat yéu cau theo ding cong bé.

KIEN NGHI
Cin cr vao két qua nghién ciru, dé tai c6 mot sb kién nghi sau day:
- Tiép tuc danh gia bd kit LAMP chin doan giun luon duong rudt
Strongyloides stercoralis trén cic miu 1am sang & pham vi rong hon dé
khéng dinh hiéu qua cua bd kit tai thyuc dia.
- Nghién ctru cai tao cach thire dong goi bo kit dé phu hop véi yéu cau cua
cac don vi str dung
- Pang ky s6 hiru tri tué va cong nghé dé co thé san xuat bo kit cung cap
cho cac bénh vién tuyén tinh, tuyén huyén va cac co so nghién ctru, giang
day trong ca nudc.
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