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LOI CAM ON
Pé c6 thé hoan thanh luan an nay, t6i da dugc PGS.TS. Tran Xuan Mai
va PGS.TS. Nguyén Thi Huong Binh nhiét tinh huéng dan, chinh stra va gitp
d& trong sudt thoi gian qua. T6i xin bay to long biét on siu sic dén hai quy

thay ¢6 hudng dan cua minh.

T6i xin tran trong cam on PGS.TS. Tran Thanh Duong Vién truong
Vién Sét rét — Ky sinh tring — Cén tring Trung uong d luén dong vién, tao
diéu kién thuan lgi dé t6i hoan thanh qua trinh hoc. Thay ciing 1a chi nhiém
dé tai cap nha nudc “Nghién cizu ché tqo bg kit lamp chan dodn ky sinh tring
sot rét, san la gan lon, san la gan nhé, giun lwon dong rugt tai thue dia”,
m4 sé KC.10.16/16-20. M6t 1an nira t6i xin duge cam on thay cuing cac thanh
vién trong dé tai nay da tao diéu kién, gitp d& toi trong suét thoi gian thuc

hién dé tai nghién cuu.

Téi ciing xin trin trong cam on sy gitp d&, nhic nho va dong vién cia
PGS. TS. Cao B4 Loi cung toan thé can bo Phong Khoa hoc — Pao tao Vién
St rét — Ky sinh tring — Con trung Trung wong dé tdi ¢6 thé ting budc hoan
thanh luan an cta minh trong thoi gian cho phép.

Ngoai ra t6i ciing xin guri 16 cam on dén céc thay da tham gia cac hoi
ddng danh gia két qua nghién cau va luan an cac cap cua toi. CAc thay da co
rat nhidu déng gop quy bau, chi dan gidp toi hoan thién luan an cua minh tét
hon nhu thdy PGS. TS. Lé Xuan Hung, PGS. TS. Nguyén Manh Hung, PGS.
TS. Nguyén Quang Thiéu, PGS. TS. Poan Huy Hau, PGS. TS. Nguyén Khic
Luc, GS. TS. Nguyén Vin Ba, TS. Nguyén Thi Hong Ngoc, TS. Bd Trung
Diing, TS. P& Ngoc Anh, TS. B4 Nhu Binh va TS. Truong Vian Hanh.



Téi xin cam on Khoa Sinh hoc phén tir, Khoa Ky sinh trung cua Vién
Sét rét — Ky sinh tring — Con tring Trung wong; B6 mdn Vi sinh — Ky sinh —
khoa Y — DPai hoc Y Dugc TP.HS Chi Minh, B mén Ky sinh trung, truong
Pai hoc Y Khoa Pham Ngoc Thach va Trung tdm y té huyén va cac xa cua
huyén Duc Hoa, tinh Long An di giup toi trong sudt qué trinh thu thap mau

va thuc hién dé tai nghién ciu.

Cuébi cuing, tdi xin bay to 1ong biét on vo han dén bd, me, chdng, cac
con, c&c anh chi em trong gia dinh va ban bé, dong nghiép da khong nging
dong vién, khich 18, tao moi diéu kién gitip t6i vuot qua kho khin dé hoan
thanh luan an.

Luan an 1 budc khoi dau trong su nghiép khoa hoc cua minh, vi vay
nhitng 161 cam on nay chua du dé néi hét nhitng tinh cam that dang quy cua
tat ca moi ngudi da bén t6i va giup dd toi. Toi s& mang theo nhirng tinh cam
nay trong sudt hanh trang cudc doi minh.

Tréan Thi Kim Chi



Luan &n nay 1a mot nhanh cua & tai cdp nha nuéc “Nghién cizu ché tao
bé kit lamp chdn dodn ky sinh trimg sot rét, san la gan lén, san la gan nhd,
giun lwon dwong rugt tai thue dia”, méa sé KC.10.16/16-20. ma toi la mot

thanh vién tham gia.

Téi xin cam doan day cac két qua, sb liéu thu dugc trong luan &n 1a

trung thuc va chua dwoc céng bé trong bét ky luan &n nao khéc.

Céc budc tién hanh thyc hién dé tai dung nhu dé cuwong nghién cuu,

chip hanh day du cac quy dinh khi tién hanh nghién ciu.
Néu c6 sai sot, tdi xin hoan toan chiu trach nhiém.
Ha No6i, ngdy thang nam 2021

Tac gia

Tran Thi Kim Chi



DANH MUC CAC TU VIET TAT

Danh muc céc tir viét tit tiéng Viét:

Tir viét tit

Tiéng Anh

Tiéng Viét

ADN

Acid Deoxy Ribonucleic

AIDS Acquired Immunodeficiency | Hoi ching suy gidm mién dich
Syndrome méc phai

AT Au tring

ATGL Au tring giun luon

bp Base pair Cap bazo nito

BYT BoY Té

CDC Centers for Disease Control | Trung tim kiém sodt va phong
and Prevention ngtra bénh tat

coxl Cytochrome ¢ oxydase | Ti€éu don vi 1 enzym Cytochrom
subunit 1 C oxidaza

CS Cong su

PHYK Dai hoc y khoa

ELISA Enzyme-Linked Xét nghiém mién dich hap thu
Immunosorbent Assay lién két Enzyme

GL Giun luon

HIV Human  Immunodeficiency
Virus

HTLV-1 Human T-Cell Lymphotropic
Virus-1

[o]€ Immunoglobulin G

IgM Immunoglobulin M

K Kappa Hé sb Kappa




KHV Kinh hién vi

KST Ky sinh trung

KT Kich thudc

LAMP Loop-Mediated  Isothermal | Khuéch dai dang nhiét vong
Amplification trung gian

LIPA Luciferase Hé théng két tia mién dich
Immunoprecipitation System | Luciferase

LIPS Luciferase Xét nghiém két tia mién dich
Immunoprecipitation Assay | Luciferase

MG Malachite Green Xanh malachit

Multiplex | Multiplex Polymerase Chain | PCR da mdi

PCR Reaction

nested Nested Polymerase Chain | PCR long

PCR Reaction

NPV Negative Predictive Value Gia tri tién dodn Am

PCR Polymerase Chain Reaction | Phan ting chudi Polymerase

PPV Positive Predictive Value Gia tri tién doan duong

RNA Ribonucleic Acid

Se Sensitivity Do nhay

SHPT Sinh hoc phén tir

Sp Specificity D6 dac hiéu

Tp.HCM Thanh phé H6 Chi Minh

WHO World Health Organization | T6 chirc Y té thé gioi
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PAT VAN PE

Bénh giun luon (Strongyloidiasis) 12 bénh nhiém ky sinh tring duong
rudt man tinh & nguoi do giun Strongyloides spp. gdy ra. Ti 1é luu hanh phan
16n chua duge xac dinh nhung wéce tinh ¢6 khoang 30 — 100 triéu ngudi nhiém
[28], [39]. Khu vuc Pong Nam A, trong d6 c¢6 Viét Nam 1a ving dich t& luu
hanh ctia bénh [99].

Ngudi bi nhidm giun luon c¢6 thé biéu hién tir khong co triéu ching dén
triéu chung khong dic hiéu cia bénh da day ta trang [16]. Vin dé chan doan
chinh x4c ca bénh gip nhidu kho khin va dé bi bo sot [29], [85]. Néu bénh
nhan khong dugc phat hién sém, giun luon c6 thé gy nhimg ton thuong &
rudt rat kho hoi phuc, ciing nhu ¢ nhiéu co quan khac véi cac mic d6 nang
khac nhau. Ngoai ra, nhitng bénh nhan co dia dic biét c6 nguy co mic hoi
chimg ting nhiém giun luon hay bénh giun lwon lan toa voi ti 1¢ tir vong cao

[39], [84]. Vi vay viéc chan doan nhidm giun lwon 13 rat can thiét.

Viéc tmg dung cac phuong phap chan doan giun luon hién nay van ton
tai nhiéu thach thirc [29]. Soi phan tim 4u trang 1a phuong phap xét nghiém
chan doan nhiém giun luon thuong dugc st dung nhiéu nhét nhung lai c6 do
nhay rat thap [31], [39]. Mot phuong phap chan doan khac ciing duge st dung
rong rai la tim khang thé giun lwon trong huyét thanh. Phuong phap nay c6 do
nhay cao nhung c¢6 do ddc hiéu thip [39]. Phuong phap Baermann, cdy phan
trén dia thach hay nudi cdy tir gidy loc (Harada- Mori) gilip ting kha ning
phat hién 4u tring giun luon trong phén nhung c6 nhuoc diém 1a: can lugng
phéan nhiéu, dung cu chuyén biét, tdn nhan luc va thoi gian, vi vay khong

dugc st dung thuong quy [16], [26], [39].



Viéc g dung k¥ thuat sinh hoc phan tir @& chan doan céc tac nhan
sinh hoc gy bénh 1a mot xu thé. Phuong phap PCR, real-time PCR c6 do
chinh x4c cao nhung gip nhiéu kho khan khi ap dung tai thuc dia do can co
quy trinh k¥ thudt phtc tap, miy moéc hién dai va didu kién nhiét d6 quy
chuan, phut hop véi nhing trung tim y hoc 16n. Cac phuong phap khuéch dai
ADN ding nhiét (trong d6 thuong dung nhat 13 k¥ thuat khuéch dai ding
nhiét mach vong trung gian - Loop-mediated Isothermal Amplification
LAMP) khéng c6 cac bude luan nhiét nén chi can cac thiét bi xét nghiém don
gian, nho gon; két qua xét nghiém c6 thé quan sat bang mit thudng; thoi gian
xét nghiém nhanh ma van dat dugc d6 nhay va dic hiéu cao gén béng Vol
PCR. Vi véy viéc ding LAMP v&i vai trd 1a mot k¥ thudt sinh hoc phan tir dé
chan doan tac nhan gdy bénh tai thyc dia hay véi muc tiéu tam soat trén dién

rong la kha thi.

Hién nay, tai Viét Nam ciing nhu trén thé gidi chua c6 bo kit LAMP dé
chén doan nhiém giun lron duong rudt nao dugc thuong mai héa. Trong khi
do, Viét Nam c6 du diéu kién, co so va nhu cau thyc tién dé tién hanh nghién
clru, phat trién tng dung ky thuat LAMP trong chan doan nhiém giun lwon
duong rudt, giup khic phuc dugc nhiéu ton tai ciia cic phuong phap chin
doan khac va c6 thé ap dung rong ri tai thuc dia. Vi vy, chung t6i da tién
hanh nghién ctru @& tai “Nghién citu ché tao b kit LAMP chén dodn nhiém
giun lwon dwong rudt (Strongyloides stercoralis) ¢ nguoi 2017-2020" véi cac

muc tiéu:

1. Xay dung quy trinh va ché tao bo kit LAMP dé chan doan nhiém giun
lwon duong rudt Strongyloides stercoralis ¢ nguoi.
2. banh gia do nhay, d6 dac hiéu, tinh 6n dinh cua bo kit tai phong thi

nghiém va thyc dia.



Chuong 1
TONG QUAN TAI LIEU

1.1  Lich sir phat hién, nghién cdu giun lwon Strongyloides stercoralis

Strongyloides stercoralis duoc Normand phat hién 1in dau tién nim
1876 trong nhitng mau phan tiéu chay cta linh Phdp di timg & Viét Nam,
Bavay di dit tén Stercoralis voi y nghia sinh vét tim thay “trong phan” [46],
[76]. Grassi (1879), Perroncito (1880), Leuckart (1882) da ching minh c6 2
dang ton tai cia S. stercoralis ¢ trong rudt va phan [46]. Askanazy (1900) da
cung cdp bang chimng S. stercoralis ky sinh & dudi 16p nhay rudt [46]. Looss
(1905) va Fulleborn (1914) d chimg minh 4u trung (AT) thuc quan hinh dng
lay nhidm c6 trong dat, chui qua da ngudi va sau d6 chu du dén phdi gidng
nhu giun moc [46]. Fulleborn (1926), Nishigori (1928), Faust (1932-1940),
Hartz (1946) da phat hién S. stercoralis con c6 chu ky tw nhiém do AT thyuc

quan u phinh chui qua da quanh h&du moén [46].

Gidng Strongyloides c6 khoang 50 loai ky sinh & duong tiéu hoa cua
dong vat c6 xuong song. Trong d6 co 2 loai duge xic dinh 13 giy bénh &
ngudi, chi yéu 1a S. stercoralis va hiém gip hon 1a S. fuelleborni [39]. Vat
chu chinh ctia S. stercoralis 1a ngudi, trong khi vat chi chinh cua S.
fuelleborni 1a khi. S. fuelleborni da dugc tim thay rai rac ¢ cac quéc gia Chau
Phi va Papua New Guinea [15]. M6t s6 loai khéc nhu: S. procyonic (ky sinh &
gau truc), S. myopotami va S. ratti (ky sinh & chudt va loai gim nhim) duoc

xem la cac bénh ky sinh trung (KST) lay tir ddng vat sang nguoi [7].
Phan loai khoa hgc cia giun lwon dwong rut Strongyloides stercoralis
Gio6i (Kingdom): Animalia

Nganh (Phylum): Nematoda



Lép (Class): Secernentea

B0 (Order): Rhabditida

Ho (Familia): Strongyloididae

Gidng (Genus): Strongyloides

Loai (Species): Strongyloides stercoralis

1.2 Pic diém sinh hoc, bénh hec ciia giun hron S. stercoralis

Giun luon (GL) S. stercoralis 12 mét trong nhitng loai giun tron ky sinh
& nguoi va co chu ky phat trién phtic tap nhat, n6 c6 chu ky tu nhiém trong co
thé vat chu dong thoi ciing ¢6 ¢6 chu ky tu do ngoai vét chi. Khi & trong co
thé vat chu du trang giun luon (ATGL) ¢6 su di chuyén ngau nhién qua cac
mo. Vi vay vat chu co thé bi nhiém GL subt doi, bénh canh nang trong truong

hop ting nhiém GL hay nhiém GL lan toa [33].
1.2.1 Hinh thai hec

Giun luon c6 2 giai doan: sdng ky sinh trong co thé ngudi va sbng tu
do & ngoai canh. Hinh thé giun ciing khac nhau tily theo giai doan ky sinh hay
khdng ky sinh [13], [16], [76].

Pic diém hinh thai va sinh hoc ctia GL ky sinh dugc mot sb tac gia
miéu ta nhu sau: Miéng c6 2 moi, vo than c6 khia ngang, nong. Kich thude
(KT) nho 2-2,5 mm x 50 pm, ky sinh & trong niém mac rudt non. Nguoi ta
chua tim thdy giun duc ky sinh, giun cai c6 thé dé tring ma khong can thy
tinh (hién twong trinh san). Mot con GL céi truong thanh dé téi da 40 tring
mdi ngay. Trimg GL hinh bau duc, vé mong trong subt gidng trimg giun moc,
trimg moi dé da co san AT bén trong. Trimg nd ngay ¢ trong niém mac rudt

non tai cac khe tuyén Lieberkiihn [16], [76], vi vay rat hiém khi théy duoc



tring GL. Tring GL chi ¢6 thé thay trong phén trong nhiing truong hop ting

nhiém GL hodc qua sinh thiét phé quan, phé nang trong nhiém GL lan toa.

ATGL trai qua 2 dang: AT

c6 thuc quan u phinh (né tr triing, xoang

bao miéng ngan, dudi nhon, thuc quan co6 eo that nén c6 doan phinh tron) cé

KT 350 x 20 pm va AT c6 thuc quan hinh éng (phat trién tir AT thuc quan u

phinh, kich thudc thay doi tiy theo giai doan phat trién, thuc quan co dang
hinh 6ng dai tir ¥ - 1/3 chidu dai toan than, dudi AT ché lam hai) [13], [16],
[76].

Hinh 1.1: Tring giun luon [76]

KT 40x30 pm

LEo
S
33

e s

KT 350 x 20 pm

Hinh 1.2: Phan dau cua AT thuc quan u
phinh cho théy u quan phinh (miii tén

xanh), xoang miéng ngan (miii tén do) [39]

Hinh 1.3: AT thuc quéan hinh
ong, c¢6 dudi ché (miii tén do)

[39] Chiéu dai 500 - 700 pm

Hinh 1.4: Giun luon céi truéng thanh, c6
hang trimg bén trong [39]
KT 2-2,5 mm x 50 pm




1.2.2 Chu ky phat trién

C6 2 chu ky phat trién ma cac AT nay c6 thé trai qua [7], [13], [16].

- Chu ky gian tiép (chu ky séng tw do):

AT thyc quan u phinh ra ngoai theo phén, AT c6 thé phat trién truc tiép
thanh AT giai doan nhiém (L3) d& xam nhdp qua da ngudi hodc 16t xac 4 lan
thanh giun dyc va cai truong thanh. Chung giao phdi, giun céi dé tring va no
thanh AT thyc quan u phinh méi. Giun trudng thanh trong moéi truong tu do
chi séng duogc 2 — 4 ngay. Tring sé& phat trién thanh AT trong tir cung va thoat
khoi co thé giun me dang phan rd. Nhitng AT thuc quan u phinh nay an vi
khuan trong dét, 16t x4c va phat trién thanh AT giai doan 3 ¢6 thuc quan hinh
dng, cho ky sinh vao vat chii thich hop. Cac AT ty do nay ton tai tdi da 3 tudn
& diéu kién 1y twong d6 4m cao va nhiét do 20 — 28°C, néu khong tim vat chi,
chung s& chét ma khong thé phat trién thanh giun truéng thanh.

- Chu ky truec tiép (chu ky ky sinh):

Ngudi bi nhiém giun luon khi AT thuc quan hinh dng c6 ngudn gbc tir
giun sbéng ty do hodc AT giai doan 3 thai trong phéan chui lai qua da. Sau khi
chui qua da, AT di chuyén vao mau va theo mach mau di dén tim, phdi rdi
dén khi quan, héau hong, thuc quan va bi nudt vao rudt non. Sau 14 - 21 ngay,
nhitng AT méi c6 thé dugc tim thay trong phan. Trong trudng hop tu nhiém
nhét 14 trén cac dbi twong suy giam mién dich, rit nhidu ATGL tich tu trong
rudt. Vi vay GL dugc xem 1a mdt tac nhan bénh co hdi [16], [76], [91].

Trong mot s6 diéu kién nhat dinh, Xay ra qua trinh ty nhiém nhu sau: tai
rudt, nhitng AT thuc quan u phinh 10t xac thanh AT giai doan 2 nhung van co
thuc quan dang u phinh va 16t xac thém mot 1an nita thanh AT giai doan 3 c6
thuc quan hinh dng, c6 tinh tw nhiém, khong roi khoi vat chu (tiép tuc & trong
rudt hodc chui qua da quanh hau mén). Chung phat trién thanh GL cai trudng

thanh, tiép tuc sinh san. Bang cach nay, GL c6 thé duy tri trong vt cha nhiéu



thap nién (c6 truong hop 1én dén 65 nim), ton tai doc 1ap voi moi truong bén

ngoai.
Strongyloides stercoralis
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Hinh 1.5: Chu ky phat trién cta giun Iuon [39] (nguén CDC c6 Viét hoa)
Giun Iuon c6 nhing dic diém sinh hoc can lwu ¥ nhu sau:

- Giun lvon ky sinh & rudt non, dé ra tring sé lugng mdi ngay rat it,
trimg nhanh chong né ra thanh AT ngay tai rudt non. Vi vy sé lugng AT
theo phan ra ngoai thip va khong lién tuc lam cho xét nghiém phan tim

ATGL c6 do nhay thép, dic biét 1a cac truong hop nhiém man tinh.

- Trong chu ky phat trién ctia GL ¢6 qua trinh ty nhiém 14 co hoi cho cac
bénh canh 1am sang nhu héi chimg ting nhiém GL va bénh GL lan toa [99],
[113]. Qué trinh nay chua dugc chi trong dung mirc trong viéc phong chéng
v6i ngudn bénh 1a ngudi bénh, ma hién nay chu yéu méi cha trong dén phong

chéng Iy nhiém tir moi trudng.



1.2.3 Triéu chitng ctia bénh giun lwon
Hai ddc diém sinh hoc quan trong ctia GL anh huong dén 1am sang 1a:

C6 kha ning ty nhidm va duy tri qua trinh nhiém dai ding [33]. Bénh do GL
c6 thoi gian & bénh khoang 1 thang, da s cac truong hop nhiém & ving dich
t& thudong khong co triéu chimg hodc triéu chimg mo hd [16]. Hai thé bénh
chinh cta bénh giun Iuon 1a [3]:

- Thé bénh théng thudomg: Bénh nhan c¢6 biéu hién cac tridu chimg:

+ Dau bung: thuong dau ¢ ving thuong vi, diy bung sau an, ¢ nong va
¢6 cac dot tidu chay ngin khong lién tuc.

Tac gia Trin Thi Kim Dung ghi nhan 18/22 (81,82%) truong hop bénh
tim théy 4u trung GL tai da day co6 triéu chiing dau thugng vi [5]. Cac tri€u
chung trén ciing duoc ghi nhan va mo ta trong cac nghién ciru khac ctia Tran
Phu Manh Siéu, Huynh Hong Quang [18], [19].
+ Roi logn tiéu hod: Tiéu chay 1a triéu chimg thudng gip nhit, mdi ngay
di 5-7 lan, phan long, nhay, nhiéu nudc, c6 thé kéo dai trén 2 tuan. Doi khi c6
tao bon, xuit huyét tiéu hoa.
+ Ngtra, néi mén, noi mé day: Kéo dai, rai rac toan than. Phat ban hoic
ndi mé day c6 thé lp lai doc theo méng, day chau va dui do qua trinh tu
nhiém l3p di 1ap lai. Phat ban, mé day do ATGL di chuyén c6 toc do 10cm/
gio. C6 téi 75% nhitng ngudi méc bénh GL man tinh c6 ting bach ciu 4i toan
nhe hodc ting ndng do IgE [39].
+ Ngoai ra c6 thé c6 cac triéu ching gidng nhu nhiém céc loai giun tron
khac: Mét moi, biéng an, gﬁy sat can; ndn va budn non; thiéu mau: da xanh,
niém mac nhot.
- Thé bénh ning: Hgi chirng ting nhiém GL va bénh GL lan téa:

Hoi chimg ting nhidm GL va bénh GL lan toa thuong gip nhat trén

nhitng bénh nhan dung corticosteroid lidu cao dé didu tri nhu trong bénh hen



suyén hodc bénh phdi tic nghén man tinh (COPD), hdi chimg than hu, lupus.
Ngoai ra, thé bénh ning ndy ciing thudng gip trén cac ddi twong mic hoi
chung suy giam mién dich mac phai (AIDS) [62], nhidm virus huéng ung thu
té bao lympho T type 1 (HTLV — 1) [58], cac co dia suy giam mién dich khac
nhu lao, ung thu méu [92], ghép than va cac co quan khac [51]. Nguyén nhan
1a do mién dich cta vat chu bi suy yéu dan dén sy gia ting nhanh sé luong
ATGL va AT di chuyén nhanh, nhiéu noi. Trong hoi chimg ting nhiém GL,
AT chi gay bénh gi6i han & dudng tiéu héa va phdi, con trong bénh GL lan
toa, AT di chuyén dén nhiéu co quan ma khong hé lién quan dén chu ky sinh
phat trién binh thuong nhu duong tiét niéu, hé than kinh trung wong, gan [20],
[21]. Bénh GL lan téa ning c6 thé dan dén nhiém tring mau, viém mang néo
ma nguyén nhén 14 do cac vi khuan dudng rudt 6 trén than cia ATGL mang
theo khi di chuyén hoic cac vi khudn nay co6 thé di vao méau thong qua cac vét
loét & rudt. Néu khong dugc diéu tri, ti 16 tir vong ctia hdi chirng nhiém tring

va nhiém GL lan toa c6 thé 1én dén 90% [39], [50].
1.3 Chin doan va diéu tri bénh giun lwon

Qua tong quan & nhiing phan trén cho thay viéc chan doan nhiém GL la
rat can thiét va quan trong. Biéu hién 1am sang ciia nhim giun luon khong
dic hidu va kha phtic tap dan dén bénh c6 thé bi bo sot, dic biét voi cac thé
bénh nhe ¢ vung dich t&. Qua trinh chin doan can ¢ sy phdi hop giita 1am
sang v6i yéu td dich t&, cac xét nghiém chin doan xéac dinh va cac xét nghiém

mang tinh hd tro [7].
1.3.1 Pinh nghia ca bénh do giun lwon Strongyloides stercoralis

Theo Hudéng dan chin dodn, diéu tri va phong bénh giun heon cia Bo 'y
té ban hanh thang 5/ 2020 (S6: 2139/QD-BYT), ca bénh nhiém GL dugc chan
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doan trong truong hop bénh nghi ngd va truong hop bénh xac dinh nhu sau

3

- Truong hop bénh nghi ngd: Bénh nhan co déu hiéu 1am sang hudng téi
bénh giun Iuon.

- Truong hop bénh xac dinh:

+ Bénh nhan c6 bénh canh 1am sang.

+ Xét nghiém tim thiy du trang giun lwon trong phan hodc dich ta trang
hoac

+ Chan doan huyét thanh: ELISA khang thé khang giun luon duong tinh.

Nhu viy so v6i tiéu chudn ca bénh cua Bo y t& nam 2016 (ICD 10-
2016) [6], [8]; thi tiéu chudn v& chin doan huyét thanh ELISA di duoc dua

thém vao trong tiéu chudn chan doan bénh giun lvon méi nam 2020.

1.3.2 Céc phwong phap xét nghiém chin doan nhiém giun lwon

Nhimg bénh pham c6 thé dung dé xét nghiém tryc tiép tim GL nhur:
phan, dich hit tir ta trang, cac bénh phém khac trong truong hop hoi chirng
tang nhiém giun luwon: dam, dich rira phé quan, dich mang phdi, dich nio

tay...

Céc k¥ thuat dé phat hién tryc tiép GL nhu soi phan, soi bénh pham
dudi kinh hién vi (KHV), cdy phan, ky thuat tap trung dung Ether-formaline,
k¥ thuat Baermann, sinh hoc phan tir, mién dich tim khang nguyén. Ngoai ra
con c6 phuong phap gian tiép phat hién GL nhu mién dich phat hién khang
thé, cac can 1am sang ho tro chin doan nhu dém bach ciu 4i toan, hinh anh
hoc. Hién nay, bénh GL chi yéu dugc chan doan bing cac ky thuat xét
nghiém soi phan hodc ding k¥ thuat Baermann, ciy phan trén gidy loc, dia

thach dé phat hién 4u trung, mién dich [31], [42]. PO nhay cua cac k§ thuat
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duya trén KHV thap, dic biét 1a trong cac truong hop nhiém man tinh. Cac k¥
thuat nhu Baermann hodc nudi cdy dia thach rat cong kénh va ton thoi gian.
S6 lwong mau phan can dwoc thu thap nhidu vao cac ngay khac nhau dé cai
thién ti 1¢ phat hién. Mién dich 13 mot cong cu hitu ich nhung né co6 thé cho
két qua cao hon thuc té, khoéng xac dinh dugc dang méc hay da méc do chu
yéu 1a phat hién khang thé, va c6 phan tmg chéo véi cac bénh nhiém KST
khac. Hiéu gia khang thé sau khi diéu tri thay d6i cham va can dugc thyuc hién

sau 6 dén 12 thang sau khi diéu tri méi c6 thé thiy giam dang ké [31], [42].
1.3.2.1 Phwong phdp hinh thai hoc
- Soi phan tryc tiép tim AT

Phuong phap soi phan truc tiép tim ATGL 1a phuong phap quan sat phét
phan bang KHV dua vao cac dic diém hinh thai nhu: Au tring thuc quan u
phinh c6 xoang bao miéng ngén; thyc quan c6 u phinh, dudi nhon [16], [76].
Pay 1a mot k§ thuat twong d6i don gian voi chi phi thdp. Tuy nhién, & nhiing
nguoi nhidm giun lvon man tinh, s6 lugng 4u tring ¢ trong phén rat it va
xudt hién timg dot, khong lién tuc. DO nhay cta k¥ thuat nay thap, chi khoang
30% [91]. Céc nghién ciru cho thiy co thé ting do nhay bang cach lip lai xét
nghiém bay 1an trén mot mau [31], [102] hodc kich thich thai Au tring S.
stercoralis bang cach cho bénh nhan uéng albendazole don lidu 400mg [114].
Ngoai ra k¥ thuat tp trung au tring GL dung Ether-formaline ciing cho két
qua cai thién dang ké [31].

- Phuong phap Baermann

Phuong phap Baermann (1917) dugc st dung dua vao dic tinh 4u tring
giun lwon 13 ¢o ai tinh véi nhiét d6 (46 4m) va do 4m [26], [31]. Luong phan
can rat nhiéu (toan bai, khoang 150g phan). Khi so sanh véi cac phwong phap

thong thuong khac, cho thay hiéu qua phat hién au tring ting gap 3,6 - 4 lan
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s0 vai soi tryc tiép va ki thuat Ether-formaline [31]. Tuy nhién, k¥ thuat nay
doi hoi nhidu cong sirc va dung cu thudng khong co sin trong cac phong thi
nghiém. Ngoai ra, mau phan cin sir dung 13 phan tuoi, khong bao quan lanh

nén dé lay nhiém cho nhan vién thao tac [26].
- Phwong phap ciy phén tim AT

Phuong phap nudi cdy trén gidy loc (K¥ thuat Harada-Mori) dwa vao
dic tinh huéng 4m cia ATGL. Phan twoi dugc phét trén gidy thim, ngdm véi
nudc & nhiét do khoang 30°C va c6 thé can dén 10 ngay. Cac cin ling cua
nuée cdy phan duoc thu thap hang ngay dé tim ATGL [26], [31]. Phuong
phap nay c6 do nhay cao hon phuong phap soi tryc tiép nhung thip hon
phuong phap Baermann va nudi cdy trén dia thach [59], [66].

Céy phan trén dia thach 1a mot phuwong phap wu viét cho chan doan
giun luon, ¢6 d6 nhay hon 1,6 - 6 1dn so v&i phuong phap soi phén truc tiép
va céy trén gidy loc [31], [59], [66]. Trong nghién ciru cia Sato va cong su,
dé tang do nhay cta phuong phéap cay trén dia thach thi can thyc hién lap di
lap lai [97]. Mot s6 nhuoc diém khac cua phwong phap nay 1a: ton kém, mat

nhiéu thoi gian, nguy co 1y nhiém cho ngudi phan tich mau cao.

- Bénh pham la cac loai dich khac
+ Dich hit tir ta trang

Phuong phéap nay duoc thuc hién bang cach tién hanh ndi soi thuc quan —
da day — ta trang dé hut dich ta trang va xét nghiém tim 4u tring giun luon.
Phuong phép soi KHV chi v6i mot mau dich ta trang dé phat hién bénh giun
lwon c6 d6 nhay dén 76% [52]. Tuy nhién ddy 1a mot phuong phap xam lan,
Vi viy chi dinh ctia phuong phap nay trén 1dm sang ciing bi han ché, duoc
khuyén cdo chi dinh cho nhiing bénh nhéan can loai trir chic chan nhiém GL

man tinh ¢ nhitng ngudi c6 nguy co bi bénh giun Iwon nang.



13

+ Cic loai dich khac

Trong hdi ching ting nhiém GL, ATGL c6 thé dugc tim thiy trong dam,
dich rira phé quén, dich mang phdi, dich ndo tiy, miu sinh thiét da day, phét
¢b tir cung [60], [75], [94]. K§¥ thuat chu yéu 1a soi bénh pham bang KHV va
phat hién 4u tring GL.

1.3.2.2 Phwong phdp mién dich

- Phwong phap chin doan mién dich phat hién khang thé

Mot bénh nhan nhiém GL s& c6 dap (mg mién dich san Xuét ra cac
immunoglobulin c¢6 trong huyét thanh giup co thé chéng lai GL, gdm cb
immunoglobulin A (IgA), E(IgE), M (IgM) va G (IgG) va cac 16p con cua
1gG: IgGl, 1gG2, IgG3 va IgG4. Tuy nhién, hién tai xét nghiém huyét thanh
hoc dé chan doan GL chi yéu phat hién khang thé IgG chéng GL va ¢ mirc do
thip hon 1a khang thé IgG4 chdng GL [83].

Nhirng xét nghiém nay c6 thé khac nhau béi cac khang nguyén (KN) dugc
sir dung dé phat hién khang thé (KT) nhu KN tho, KN tinh khiét, KN tai to
hop. Han ché 16n trong viéc phat trién cac phuong phép phat hién dua trén KT
dé chan doan KN 1a khé thu duoc KN than tir S. stercoralis do can sé luong
AT rit nhidu va nguy co 6 nhidm trong qua trinh xtr Iy cac KN [31]. Mot s6
KN bé mit hay KN tiét c6 thé cai thién duoc nhitng han ché nay [47]. KN tai
td hop co thé duoc tinh ché va san xut voi sd lugng 16n, vi vay viéc st dung
KN tai to hop khéc phuc dugc cac han ché trong viéc chuén bi KN tho nhu
t6n thoi gian va phu thude vao viée thu thap phéan tir ngudi nhiém bénh hodc
dong vat thi nghiém [31]. Cac phuwong phap mién dich dang dugc 4p dung
hién nay: ELISA (mién dich enzym), IFAT (mién dich huynh quang gian tiép
phat hién khang thé) va LIPS (mién dich két tua luciferase). ELISA gian tiép

6 thé duoc su dung cho cac mau sinh hoc khac nhau bao gém huyét thanh,
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dich ndo tay, sita va cac phan dua trén phat hién IgG tong s6 [31]. Tac gia
Tran Thi Hong va CS cho thiy, do nhay va do dic hiéu cua test ELISA trong
chan doan giun lwon 1an lugt 1a 95,7% va 93,6%; gia tri tién doan dwong va
gia tri tién doan am lan luot 13 95,7 va 93,8% [12]. Tuy nhién, cac nghién ctru
cling ghi nhan phan Gng chéo cuia phuong phap nay voi cac giun tron khac la
phd bién [31]. Yori va CS di chi ra rang khi xét nghiém huyét thanh tir nhiing
ngudi nhidm giun moéc thi thdy c6 dén 77% ngudi co két qua ELISA duong
tinh vé6i S. stercoralis [118]. Kho khin & viéc khong c6 tiéu chuan vang déng
tin cdy cho chin doan nhidm S. stercoralis ciing anh huéng danh gia do nhay,
d6 dac hiéu ciia phuong phap nay. Gyorkos va CS khi tién hanh ¢ Canada trén
nhing nguoi ti nan chau A méi dén, cho thdy phuong phéap ELISA phat hién
khang thé co do nhay 95% va d¢ dac hiéu 29% khi sir dung xét nghiém phan
lam tiéu chudn vang (tiéu chuén vang nay khong hoan hao do c6 d6 nhay cua
xét nghiém phén thip) [53].

Mién dich huynh quang gian tiép phat hién khang thé (IFAT: Indirect
Fluorescent antibody test): Phat hién KT trong huyét thanh ctia bénh nhan cé
d6 nhay va do dac hiéu cao. Trong mot nghién ctu g?m day, IFAT da duoc
tim thdy 1a nhay hon bon thir nghiém huyét thanh khac da dugc nghién ctru
[120]. M6t vu diém cua k¥ thut nay c6 thé cung cp két qua dinh luong bing
cach xac dinh hiéu gia khang thé. Han ché chinh ciia phuong phép nay 1a k¥
thuat phirc tap [95] va phan tng chéo voi KST khac [31].

K¥ thuat mién dich két tua luciferase phat hién khang thé dua vao khang
nguyén tai to hop (NIE-LIPS: New recombinant protein - Luciferase Immuno-
precipitation System): c6 d nhay té1 97% va do dac hiéu la 100% khong co
phan tng chéo véi cac giun dudng rudt khac [31], [42]. Hon thé nita, st dung
khang nguyén tai t6 hop dé dang dwoc san xuét voi sé luong 16n. Gan day,

Bisoffi va CS di nghién ctru két ludn rang NIE-LIPS 1a thir nghiém chinh xac
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nhét trong cac xét nghiém huyét thanh hoc cho chan doan S. stercoralis [120].

Tuy nhién thir nghiém nay chua phé bién trong cac phong xét nghiém [31].
Nhin chung vu diém cia cac phuong phap mién dich phat hién khang thé

la c6 do nhay cao, thich hgp véi cac xét nghiém sang loc, tam so4t nhidém giun

lwon va n6 ciing c6 ¥ nghia trong theo ddi hidu qua diéu tri [48], [95].

- Phuong phap mién dich tim khang nguyén giun lwon trong phian

Phuong phap nay giup khic phuc mét sé han ché lién quan dén viéc chan
doan dua trén viéc phat hién KN cua S. stercoralis, giam kha ning nhiém
chéo [31]. Trong nghién ctru cta Sykes va CS cho thdy, cac KN cia GL
khéng c6 phan trng chéo voi KN cta giun moce, san mang. Cac KN nay dat
dugc do 6n dinh dén 270 ngay néu luu trir & nhiét 6 -20°C, nhung lai khong
6n dinh khi luvu trit & 4°C [107]. Tuy nhién con it cac nghién ctru vé linh vy

nay.
1.3.2.3 Chdn dodn bang ky thugt sinh hec phan ti

Céc xét nghiém phan sir dung KHV, mién dich thudong c6 dé nhay thap
trong chan doan GL [31] nhu ciu thuc té buc thiét can c6 mot phuong phap
chén doan chinh xac c6 do nhay va d6 dac hi€u cao. Vi vay rat nhidu nghién
ctru sinh hoc phan tir vé GL dugc tién hanh do cac phuong phap nay do nhay
va do dac hiéu cao [44], [67], [79]. Cac k¥ thuat PCR dugc tng dung la PCR
truyén thong [90], real-time — PCR [106], [116], PCR ldng (nested — PCR)
[77], [100], real-time PCR da mdi va PCR da mdi. Nhiéu xét nghiém PCR da
dugc dugc thiét ké dé phat hién S. stercoralis, v6i gen dich 1a gen ty thé
cythocrome ¢ oxidase tiéu don vi I (COX1) [71] hodc gen trong nhan té bao
18S rRNA [65], [112] hay 28S rRNA [73]. Trong nhiéu khao sat dich t& hoc,
gPCR (hay real-time PCR) dugc danh gia ting kha ning chan doan GL 1én
gp 2 dén 8 1an so véi cac ki thuat st dung KHV [27], [100]. Lugng ADN
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dic hiéu ciia KST c6 thé tryc tiép twong quan véi cudng do nhidm va mién
dich cua ky chu [72]. Nhuge diém cua phuong phap PCR truyén thong va
real-time PCR 1a mot k¥ thuat kho, can duoc thuc hién boi cac chuyén vién,
k¥ thuat vién c6 trinh d§ chuyén mon cao, duoc dao tao bai ban véi cac trang
thiét bi, may moc hién dai. Giad thanh thuc hién kha cao cling nhu khong phai
trung tm xét nghiém nao ciing du tiéu chuan thuc hién xét nghiém PCR. Dé
khic phuc nhimg giéi han ciia phwong phap PCR truyén thng va real-time
PCR trong chan doan xac dinh mam bénh tai thuc dia, cac nghién clru gﬁn day
¢6 xu huéng chuyén sang cac phuong phap khuéch dai ADN déng nhiét. Dién
hinh 13 k¥ thuat LAMP vé6i nhimg uu diém 1a khuéch dai dang nhiét nén chi
can cac thiét bi xét nghi€ém don gian, nho gon, thoi gian xét nghiém dugce rut
ngin chi con 30 - 60 phut, dic biét cac ky thuat khuéch dai dang nhiét co kha
nang phat trién thanh cac bo kit phan tir cho phép tng dung dugc tai thuc dia.
Trong nghién ciru so sanh k¥ thuat real-time PCR véi LAMP dé chan doan
GL cho thay, khi ap dung dé chin doan 396 mau phan tai Bangladesh va
Australia cho thdy ti 1¢ cac mau cing dwong tinh véi real-time PCR va LAMP
14 77,3% va ti 1& cting 4m tinh 1a 100%. Tir két qua ctia nghién ctru nay c6 thé
thdy hé s6 Kappa ciia ky thuat LAMP va real-time PCR dat 0,79, d twong
ddng cua 2 ky thuat phu hop kha [74]. Vi vay ky thuat LAMP dung trong
chan doan GL dang trd thanh xu huéng dwoc nghién ctru nhiéu dé dua vao sir
dung & nhitng ving con thiéu thdn vé co sé ha ting nhu cac ving nong thon.
1.3.3 Piéu tri bénh giun lwon

Giun lwon ¢6 chu trinh ty nhiém trong co thé nguoi, vi vay khi diéu tri
can dam bao bénh nhan duoc diéu tri cho dén khi giun bi loai tru hét. Bénh
nhan phai duoc xét nghiém tim GL trude va sau nhimg khoang thoi gian nhat

dinh trong qua trinh diéu tri. Piéu tri cho bénh GL duoc khuyén céo cho tat ca
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nhitng ngudi bi nhiém, du ¢ triéu ching hay khong, do nguy co phat trién
hoi chimg tang nhiém GL va / hodc nhiém GL lan toéa. Hon nita, bénh nhan
nén duogc xét nghiém chin doan nhiém GL trude khi bat dau didu tri bang bat
ky liéu phap tic ché mién dich nao, dic biét 1a corticosteroid [39].

Theo hudng dan cua Bo y té, diéu tri bénh GL v&i mot trong hai phac dd
dung ivermectin hoac albendazole [3]:
- Dbi v6i thé bénh thong thuong: lidu dung ivermectin 0,2 mg/kg/ngdy,
diing trong 1-2 ngay hodc lidu dung albendazole 10 mg/ kg/ ngay trong 5 ngay
lién tiép hodc dung 400 mg mdi ngay trong 3 ngay lién tiép dbi v6i bénh nhan
trén 2 tudi; tré em < 2 tudi: ubng 200mg/ngay trong 3 ngay lién tiép.
- Dbi v6i thé bénh ning: Liéu ding ivermectin 0,2mg/kg/ngdy, udng cho
dén khi xét nghiém phan khong con thdy du trang giun lwon (c6 thé diéu tri

trong 2 tudn) hoic lidu dung albendazole 10 mg/kg/ngay x 10 - 15 ngay.
1.4 Tinh hinh nhiém giun lwon

1.4.1 Tinh hinh nhiém giun lwon trén thé gigi

Bénh giun luon (Strongyloidiasis) xay ra nhiéu tai cac qudc gia ving
nhiét d6i, can nhiét doi. Twong ty nhu giun méc, chu trinh séng cta giun lwon
¢6 mdt giai doan phat trién & ngoai canh nén can mot sd yéu t6 khi hau va dia
1y khac nhau vi vay mirc d6 nhiém khac nhau tuy timg ving. Nhiing ving bi
nhiém giun moéc ning thuong nhidm GL nhiéu. Téng hop sb liéu tir cac
nghién curu, ndm 2013, tac gid Fabian Schar va cong su da tinh toan va dua ra
ti 18 nhidm giun luon cua cac qudc gia, khu vuc trén toan thé giéi [99]. Tai
chau Phi, ti 1¢ nhiém GLBR & cong déng khao sat dao dong tir 0,1% (tai Cong
hoa Trung Phi) dén 91,8% (tai Gabon). O Nam va Trung My, ti 1& nhiém
1,0% (& Haiti), t6i 97,6% (6 Dominica). Khu vurc Dong Nam A ciing 13 ving

dich t& lyu hanh bénh, mot sb qubc gia bao cdo ti 1¢ lay nhiém nhu sau:
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Campuchia, ti 1¢ nhi®m 1a 17,5%, Thai Lan: 23,7%, Lao: 26,2%. O Viét Nam,
ti 18 0,02% duong nhu 1a thip hon so vdi cac nude chau A khac [99]. Tuy
nhién bao cdo ciing cho thiy két qua nay ghi nhan tai Viét Nam cac nghién
clru con rat it so véi cac nudce trén thé gidi. O cac nude phat trién, nhidm S.
stercoralis rat hiém, va it phé bién & thanh thi, c6 cao hon & ndng thon, tuy
nhién t6n tai v6i ti 18 twong d6i cao & cac khu nha 6 chudt trong thanh phé. O
chau Au va Hoa Ky, nhiém GL xdy ra theo timg ving nhét dinh va luu hanh
cht yéu & nguoi 1am noéng nghiép hodc tho moé. Hon nita, & cac nude phat
trién, GL van con 1a mot van dé déi voi nhimg ngudi nhap cu, khach du lich
va quan nhan tré vé tir cac ving dich t& luu hanh. O Canada nam 1982-1983,
Gyorkos str dung phwong phap huyét thanh chin doan tim khang thé GL va
két qua cho thay ti 1& luu hanh 11,8% & nguoi ti nan Viét Nam, 76,6% o
nguoi ti nan Campuchia, 55,6% ¢ nguodi ti nan Lao [53]. Tuy nhién, trong
nhitng nim gan day, mot sb nghién ciru & Campuchia cho thdy c6 nhimng khu
vire ¢6 ti 18 hién nhiém GL 1én dén 41% trong dan sb va 32% & tré em [63],

[64].

Tai cudc hop toan cau lan thir ba cta cac d6i tac dé kiém soat KST, da
dé xuit cac bién phap kiém soat S. stercoralis tip trung cac vung dich & luu
hanh ctua bénh nay (WHO, 2005). Mac du vay, chua c6 hanh dong va bi¢n
phap cu thé nao dugc thuc hién. Mot quan ni€m sai 1Am phé bién trong nganh
y té va stic khoe cong dong 1a, coi didc tinh sinh hoc cua S. stercoralis gan
gidng véi giun ky sinh & dudng rudt khac, nhu giun moc bo sot giai doan tur
nhiém, mam bénh nay khong dugc duoc chan doan va diéu tri van ton tai
nhiéu nim va phat trién trong ky cht va c6 kha ning phat tan va c6 nguy co
lay nhi®m trong cong dong. Ti 1& S. stercoralis bi danh gi4 quéa thip so véi
thuc nhiém: C6 thé do do nhay thép cua cac cong cu chan doan hién c6 va it

céc diéu tra chuyén nganh, din dén nhiém S. stercoralis it khi duoc phat hién
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va nhiéu khu vuc chua c6 thong tin. Ban d6 phan bd cua S. stercoralis toan
ciu (ti 16 méc bénh, ti 1& chét) dén nay van chua dugc cong bd [33], [102].
Nhiéu nghién ciru da chi ra mdi lién quan gitra nhiém Strongyloides spp. va
nhiém virus Human T-Cell Lymphotropic Virus-1 (HTLV-1). Cac nghién ciru
nay di chi ra ring nhiig nguoi bi nhiém HTLV-1 ¢é nhiéu kha ning bi
nhiém Strongyloides spp. va khi da bi nhiém bénh, c6 nhiéu kha niang phat
trién cac truong hop nhidm giun lwon ning. Pang chu ¥, nhiém HIV/AIDS
khong phai 1a mét yéu t6 nguy co méc bénh GL hodc 1am cho tinh trang 1am
sang toi t& hon [39], [94].

1.4.2 Tinh hinh nhiém giun lwon tai Vigt Nam

Tai Viét Nam, ca bénh dau tién d3 duoc Normand phat hién vao nam
1876 trén mot linh Phap dong quan ¢ mién Nam Viét Nam. Bénh nhan nay bi
nhiém GL kém theo céac triéu chung roi loan tiéu hoa, tiéu chay... nén bénh
GL con duoc goi 1a bénh tiéu chay Nam Bo. Giun lwon phan bd rong khap thé
gidi nhung ti 18 nhiém khong cao. Theo diéu tra ciia Galliard (1940), ti 18
nhiém GL ¢ mién Béc khoang tir 0,2 dén 2,5% [6]. Nhitng nim gan day, theo
diéu tra ctia Truong Pai hoc Y Ha Noi va Vién Sét rét — Ky sinh tring — Con
tring trung uong ti 1& nhiém GL thudng xuyén dudi 1% [6]. Tac gia Vil Thi
Lam Binh va CS, nghién ctru tai Phii Tho va Thai Nguyén, ti 1& nhiém GL khi
xét nghiém bang phuong phap soi tuoi trén phan thdp khoang 1,5 % trong khi
ti 16 dwong tinh khi XN bang ELISA twong dbi cao t¢i > 10% [1], [2]. Nghién
ctru vé tinh hinh nhiém GL & mién Béc Viét Nam cua tic gia Nguyén Vin Dé
va CS gan day cho thdy ti 1& bénh nhén tir cic tinh dén kham tai bénh vién Dai
hoc Y Ha Noi c6 téi 20% c6 két qua huyét thanh chan doan tim khang thé GL
duong tinh, kiém tra lai bang soi phan thi ¢6 10,5% s6 nguoi c6 két qua

ELISA dwong tinh ndy c6 ATGL [82]. O céc tinh phia Nam Viét Nam nhur
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Long An, Binh Duong, Tay Ninh, Pong Nai, Thanh phé Ho Chi Minh (huyén
Cu Chi, Thu Pic, Hoc Mén) va mot sd tinh khu vuc mién Trung - Tay
Nguyén, s6 bénh nhan nhi®m GL duge phat hién, chan doan va diéu tri trong
nhitng nam gin day twong ddi nhidu [12], [18]. M6t s6 nghién ciru tai Mién
Nam cho thiy khi nuéi cdy ti 1¢ nhiém GL c6 thé 1én téi khoang 10% [23],
[24]. Thyc té ghi nhan GL c6 sy phan bd bat thuong va gan nhu khong thanh
quy luat. Bang phuong phap nudi cdy phan tac gia Lé Dirc Vinh va CS (2006)
diéu tra ti 16 nhiém GL tai x4 Phtt Hoa Pong, huyén Cu Chi cho thay ti 1&
nhidm t6i 9,2%, mot s diéu tra tai cac xa khac trong huyén ti 1& nhiém trong
cong dong chi 2-3% [23], [24]. V&i viée sit dung dong thoi hai ky thuat xét
nghiém 14 soi phan va cdy phan Harada Mori cai tién trong nghién ctru cuia tac
gia Lé Puc Vinh cho thiy ti 1& nhiém GL tai huyén Pic Hoa nim 2017 —
2018 12 6,64% [25].

Ngoai ra, Viét Nam c6 mot $6 bao céo vé cac ca bénh GL nang nhu: ca
bénh viém mang nao thir phat do GL ghi nhan tai Bénh vién Bénh Nhiét Doi
TP.HCM [20], ca bénh nhiém GL lan toa tai Bénh vién Nhan Dan Gia Dinh —
TP. H6 Chi Minh [21], ca bénh tang nhiém GL & Bénh vién Bach Mai [14], ca
bénh GL lan tda tai Bénh vién Quén y 103 [4] hay hai ca bénh c6 hdi chiing
tang nhiém GL tai Bénh vién Pai hoc Y Dugc Tp. Hd Chi Minh [22].

1.5 Ky thuat khuéch dai dang nhiét mach vong LAMP
1.5.1 Lich sir phat trién LAMP

Nhu di néu ¢ trén, viéc ung dung phuong phap PCR truyén thong va
real-time PCR trong chan doan xac dinh mam bénh tai thuc dia gap nhiéu kho
khan va han ché. Xu huéng tién hanh cac ky thuat khuéch dai dang nhiét dé
¢6 thé mg dung duoc tai thyc dia. Pén nay c6 khoang hon 10 phwong phap
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khuéch dai dang nhiét dugc phat trién, trong do, k¥ thuat khuéch dai dang

nhiét mach vong trung gian LAMP dugc st dung nhiéu nhét.

Ky thuat LAMP duoc nghién ctru va phét trién boi cong ty Eiken
Chemical Co. Ltd nam 1998 [109]. Bay modt phuong phap nhan ban gen, co6
thé tong hgp mot doan ADN 16n ma khong can chu trinh bién nhiét. K¥ thuat
khuéch dai ADN nay twong ty nhu PCR, nhung qué trinh khuéch dai ADN
dugc hoan thanh trong mot budc duy nhit va & mot nhiét do én dinh. Dua
trén nguyén ly cua ky thuat LAMP nhiéu b kit chian doan mam bénh duoc

phat trién, thwong mai hoa trén thi trudng.
1.5.2 Nguyén ly ciaa ky thuat LAMP

K§ thuat LAMP sir dung 4-6 mdi khac nhau duoc thiét ké dic biét dé
nhén ra 6-8 ving riéng biét trén gen dich va phan tng dién ra & mot nhiét do
duy nhat. LAMP chi xay ra khi ca 4 chudi moi, bao gém cac mdi F3, B3, FIP
(F1c+F2), BIP (Blc+B2) bam dugc vao cac vi tri dich cua khudn, tao ra san
pham ADN-vong. Thanh phan phan tng gébm c¢6 ADN khuén, mdi, enzyme
Bst DNA polymerase, dung dich dém phan tng. Qua trinh tai ban gen dich
chi dién ra trong mot bude duy nhat thuong ¢ 55°C-65°C, hiéu qua khuéch dai
cao khoang 10° - 10% ban sao trong thoi gian tir 15 - 60 phit. San phim cta
phan tng c6 thé quan sat bang mat thuong do sy két tia ciia mudi
pyrophotphate (Mg,P,07) dudi dang van duc mau tring hodc phat quang khi
nhudm bang cac chét chi thi mau (SYBR green). Do vy, LAMP thuong duoc
sir dung dé tao cac bo kit chan doan nhanh [9], [110].

1.5.2.1 Thanh phan co ban ciia phdan ing LAMP:

- Mbi: Thi thidu 4 mdi dua theo 6 doan riéng biét trén doan gene quan

tam: doan F3c, F2c va Flc ¢ dau 3' va doan B1, B2 va B3 & dau 5.
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Hinh 1.6: Cac vi tri thiét ké cac moi LAMP [108]
- Enzym: st dung phd bién trong phan tmg LAMP 1a enzym Bst
polymerase dwoc phan lap tir vi khuan Bacillus stearothermophilus c6 kha
nang xuc tac tong hop ADN va ty tach chudi cao, hoat dong téi wu & 65°C.
- dNTPs va dém phan Gng: twong tu nhu ky thuat PCR.
- ADN khuon: Khong doi hdi mirc d6 tinh sach cao, co thé su dung cac
phuong phap tach ADN don gian, dé rat ngan thoi gian chuén bi.
- Chét chi thi mau biéu hién két qua: Cé thé sir dung nhiéu loai chit chi
thi mau nhu Syber Green, Hydroxyl Naphthol Blue (HNB), Calcein, xanh

malachite. ..

1.5.2.2 Co ché phan iing LAMP
Gdm ba bude chinh: tao vat liéu khoi dau, tai ban va kéo dai chudi,

cubi cing 14 lap lai chu ky [96].
Budc 1- Tao vt li¢u khéi diu:

Mot trong nhitng mdi LAMP s& bam vao trinh tuy ADN dich, sau d6
dudi tac dung cua enzyme Bst polymerase tach sgi va kéo dai sgi méi theo
chiéu 3°-5"do céu triic bd sung ctia mdi v6i cac doan trinh tu dich trong qué
trinh kéo dai soi tao ra san pham ADN don c6 gidi han boi 2 mdi 1a FIP va

BIP. Soi ADN nay 2 dau cudn lai hinh thanh cdu tric gbc vong (stem-loop) 1a
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céu tric khoi dau cho qué trinh tai ban ctia phwong phap LAMP (chu ky lap
lai LAMP).

~— - = —
- —— -
BIF Primer
~ mm L et —_—
e3 Primer

el

- - -_ﬁ ’n,

v <

Hinh 1.7: So dd phan tng tao vat liéu khoi dau [117]

Buwéc 2- Chu ky t4i ban va kéo dai chubi:

Mdi FIP lién két véi vong trong cu traic ADN gbc vong (stem-loop
DNA) ¢ ving F2/F2c va tong hop soi ADN thay thé, dong thoi do céu triic
vong & dau 3’ (do trinh ty FIP tao thanh) s& dwoc kéo dai va hinh thanh cau
triic vong & vi tri két thuc cua trinh ty BIP. Ciu trac vong cua trinh ty BIP lai
duoc kéo dai hinh thanh nén cu tric soi kép duoc gép khuc & gilta va mot soi
don c6 ciu triic vong & hai dau. Hai san pham nay s& 12 ADN khuén cho mdi
BIP trong cac chu ky tai ban tiép theo. Cudi cing tao ra hdn hgp ADN gbc

vong voi cau trac gap khuc va d dai khac nhau cua cung mot trinh tu.
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Hinh 1.8: T4i ban va kéo dai chudi ADN [108]

Budce 3- Lap lai chu ky:

Ct nhu vay, cic mdi FIP va BIP clia c4 hai soi khudn thay phién nhau
tong hop ADN bé sung va tao gbc vong & cudi mdi soi. Phan tng tiép tuc, tao
nén 10° 10% ban sao ADN mach trong vong 15 phut dén 1 gio.

- Cic buéce tién hanh phan ing LAMP: Liy miu, taich ADN/ARN,

khuéch dai dang nhiét va phat hién san pham.

Chuin bi miu

Ny

¥ 1. Chuinbihd
hp phin img

l
l

2

] ‘

2. Thém ADN vio
phin img

3. Nhiin bji trén
miy diéu nhiét

,lml

Hinh 1.9: Céc budc tién hanh k¥ thuat LAMP (ngudn Eiken GENOME SITE

c6 Viét hoa) [108]

30
phit

15-60
phit
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1.5.3 U, nhuoc diém cia ky thuat LAMP

1.5.3.1 Uu diém cia ky thugt LAMP

- Khong doi hoi cac thiét bi dat tién (bé 6n nhiét, hodc thiét bi gia nhiét
¢6 thé gitr nhiét do 6n dinh & 55°C-65°C)

- Do nhay va d6 dac hiéu tuong duong phuong phap phat hién ADN
khéc nhu PCR

- Thoi gian xét nghiém nhanh (15-60 phut)

- ADN lam khuén khong doi hoi do tinh sach cao

- Phan tmg xay ra & diéu kién ddng nhiét

- Phat hién san pham tryc tiép bang cac chit chi thi mau

1.5.3.2 Nhwoe diém cia ki thuat LAMP so véi phwong phap hinh thai
hoc va ELISA

- Pay 1a k¥ thuat sinh hoc phan tir vi vy viéc chuan bi mau van phai bao
gdm budc tach chiét ADN nén van cin hoa chét, thiét bi co ban nhu may ly
tAm, micropipette dé thyuc hién.

- Do c6 do nhay cao, nén dé tap nhiém, gay hién tugng duwong tinh gia.

- Gia thanh cao hon so véi phuong phép hinh thai hoc va ELISA.

1.54 M@t s6 ung dung caa ky thuat LAMP trong chin doan bénh &
nguoi

LAMP di duoc xdy dung dé ung dung chin doan cac loai KST don
bao, nhu Trypanosoma spp. gy bénh ¢ Chau Phi. LAMP da duoc sut dung
chén doan Trypanosoma evansi trén lon [119]. Pon bao giy bénh ngudi va
dong vat truyén qua thirc dn, nude udng thude gidng Cryptosporidium [61]
va Giardia [38] ciing sir dung LAMP dé chan doan. Bén canh d6 Entamoeba
histolytica [101] ciing 14 d6i twong cia LAMP. Mot trong nhiing ing dung c6
hiéu qua trong sir dung LAMP d6 1a phat trién phuong phap chan doan phan
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biét 4 loai Plasmodium spp. [54], [55] hoac don 1¢ tirng nhu loai Plasmodium
falciparum [115], Plasmodium vivax [41]. Viéc thuong mai hoa (tng dung nay
dugc cling danh gia 1a rat hiéu qua [70].

bén nay, da c6 mot s6 san phém Kit LAMP dugc thuong mai hoa trén
thi truong. Mot sd san pham cia hang Eiken Chemical Co. Ltd nhu:
Loopamp Salmonella Detection Kit; Loopamp Verotoxin
producing Escherichia coli Detection Kit; Loopamp Verotoxin Typing Kit;
Loopamp Escherichia  coli 0157  Detection  Kit;  Loopamp Listeria
monocytogenes Detection  Kit; Loopamp Campylobacter Detection  Kit;
Loopamp Legionella Detection Kit E; Loopamp Cryptosporidium Detection
Kit; Loopamp Giardia Detection Kit

O Viét Nam, ky thuat khuéch dai déng nhiét da dugc tng dung chan
doan mot sb sinh vat gay bénh cho vat nudi va cdy tréng nhu phat trién ky
thuat LAMP cho viéc phat hién nhanh va chinh xac vi khuan Escherichia coli
0157: H7 [10], chin doan bénh bénh dém tring & tom, bénh Phytoplasma gay
bénh chdi rong trén sin, chan doan bénh vang 1a trén cay c6 mui. K§ thuat
RT-LAMP chin doan virus gay bénh rdi loan sinh san ho hép trén heo. Trong
linh vuc y té mot sb ing dung nhu RT-LAMP chéan doan virus dai, virus viém
n&o nhat ban, virus Dengue. Mot s6 san phém da phat trién thanh cac bo kit va
thuong mai hoa trén thi trudng nhur Bo Kit LAMP chan doan bénh virus trén
tdm - STN15067 cua Trung tim cong nghé sinh hoc H6 Chi Minh, kit nhanh
RT-LAMP chén doén virus Dengue cua Vién cong nghé thuc phém, Pai hoc
Bach Khoa Ha Noi...

D6i v6i chan doan nhidm S. stercoralis, hién trén thé gigi d c6 mot sd
nghién ctru duoc tién hanh va cong bé trong nhitng nim gn day nhu: nghién
clru cia tac gia Matthew va CS v6i b mdi dua trén gen 28S [73], nghién ctru

clia tac gia Pedro Fernandez-Soto va CS voi bo moi dua trén gen 18S [86],
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[87], nghién ciru ing dung dung LAMP dé chan doan nhiém cac giun tron
trong d6 c6 S. stercoralis cia Miao-Han Deng va CS [78], hay nghién ctru so
sanh LAMP va real-time PCR trong chin doan nhidm S. stercoralis cua
Matthew va CS [74]. Tai Viét Nam hién chua c6 nghién ctru vé ung dung
LAMP vao chan doan nhiém S. stercoralis duoc cong bd. Cho dén nay trén
thi truong van chua co bd kit LAMP chan doan S. stercoralis nao duoc

thuong mai héa va ing dung trén 1am sang.

1.6 Nghién ciru xay dung va chuan héa bé kit LAMP chan doén tac
nhan gay bénh

Cac bd sinh phém da dugc thuong mai hoa trén thi truong c6 uu diém
1a d3 dwoc chuén hoa, xac dinh d6 nhay, o dic hiéu, ngudng phat hién dbi
Vv6i cac tac nhan gy bénh, huéng din sir dung rd rang dé thuc hién nhung
cling c6 mot s6 nhuoc diém nhu gia thanh cao, thoi gian lam thu tuc nhap
khéu 14u nén han sir dung con lai ngén, 1am cho cac phong thi nghiém khong
cha dong duoc cac hoat dong ciia minh. Do d6 nhiéu phong thi nghiém c6 xu

hudng tu phat trién céac b sinh phém, dé c6 thé chu dong cong viéc ciia minh.

Nguyén 1y chung khi phat trién cic bd sinh pham LAMP dé chan doan
tac nhan gy bénh mong mubn cy thé nhu sau:

- Thiét ké moi dé xac dinh tic nhan gay bénh mong mudn;

- X4y dung quy trinh tién hanh phan tng LAMP (nhiét d6 bam moi,
ndng d6 cia cac loai hoa chit trong cing mot hdn hop phan tmg: Mg?*, chét

nhuém mau, thoi gian tién hanh phan tng);

- Panh gia d¢ nhay, d6 dac hiéu, ngudng phat hién ctia phan Gng
LAMP;
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- Tao chuan duong cho bo kit;

- So sanh do nhay, d¢ dac hiéu, ngudng phat hién cua ky thudt va bd
sinh phdm véi cac phuong phap dang duoc sir dung véi bo kit chuan da duge

thuong mai hoa trén thi truong;

- Dong goi bo sinh pham vai thanh phan va sé lwong phit hop. Thong
thuong dong goi bo sinh pham cho 25, 50 hodc 100 phan tng vé6i cac thanh
phan nhu:

+ Hon hop phan tng;

+ Moi phan tng;

+ Chiing cho phan tng (ching 4m va chirng duong);

+ Chét nhudém mau;

- Panh gia d6 6n dinh ctia bo sinh pham trén mau chuan.

1.6.1 Thiét ké mdi cho phan wng LAMP

Mdi (Primers) c¢6 thé dwoc coi 1a mot trong nhing thanh phan quan
trong nhit ctia phan tmg LAMP va 1a mot trong nhing yéu t6 dugc quan tam
dau tién khi phat trién mot ki thuat LAMP méi. Moi 1a yéu t6 quyét dinh tinh
dic hiéu cua san phim LAMP, néu doan mdi dwoc chon cang dic hiéu cho
chudi ADN dich, thi két qua xét nghiém LAMP cang dac hi€u. Do do6, viéc
thiét ké mdi phai duogc tién hanh that chinh x4c, tranh anh huéng dén hiéu qua

va d¢ déc hi€u cia phan ung LAMP.

Viéc Iya chon hodc thiét k& mdi can dam bao cac yéu cdu co ban cua
phan tng LAMP: D6 dai doan khuéch dai khong vuot qua 250 bp, khoang

cach gitra cac mdi, nhiét d6 nong chay (Tm) cua timg mdi, thanh phan GC
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trong moi chiém tir 40-65%, mdi can dugc thiét ké dé tranh hinh thanh cac

cau tric bac 2, vi tri gan moi khong c6 trinh tu cat ciia enzyme gidi han.

Mai c6 thé tyu thiét ké moi bé'lng cach tim cac doan trinh tu dac hiéu cho
loai hodc gidng dua trén cac doan trinh ty trén ngan hang gen bang cach giong
hang hoac sir dung cac phﬁn mém chuyén dung. Hodc c6 thé Iwa chon céc cap
moi do cac tac gia trudc da st dung va kiém tra x4c dinh lai gia tri st dung
clia cdp mdi voi cac miu lam sang trong didu kién thyc té cua phong thi

nghiém ctia don vi.
1.6.2 Chuan héa cac diéu kién cia phan wng LAMP

Dung dich dém cho LAMP 1a mét trong nhimg yéu t6 quan trong anh
huong dén chat lugng phan tmg LAMP. Dém LAMP thuong chira mudi Tris
HCI 10 mM, KCI 50mM va MgCl; 1,5mM. Ngoai ra, dém PCR con cé thé
chira 0,001% BSA hay Gelatine va tween hay formamide.

Trong cac thanh phdn trén, anh huéng 1én phan ing LAMP nhiéu nhat
la néng do Mg, vi vay dé co dugc mot thtr nghiém PCR c¢6 d9 nhay cao,
phan tmg rd nét, ngudi ta phai t6i vu hoa phan tmg bang cach thim do mot

ndng d6 Mg?* thich hop nhét.

Ngoai ra cac yéu t6 anh huong dén phan ung LAMP 1a ndng do
enzyme Bst Polymerase; Nhiét do, thoi gian thyc hién phan mg va loai va
nong d6 chat nhudém mau.

1.6.3 Xic dinh ngwdng phat hién, xay dung chuin dwong cia ky thuat
1.6.3.1 Xic dinh ngwong phét hign

Xac dinh ngudng phat hién hay d6 nhay cua mdi: bang mau chuan

ADN tai t6 hop ctia ddi tuong nghién ciru — d biét trudc trude nong do: pha
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lodng miu ADN d tach chiét theo liiy thira ctia 10 thanh nhiéu ndng do khac
nhau. Tién hanh khao sat v6i nhitng diéu kién t6i wu da duoc xac dinh. Nong
d6 thap nhit ma phuong phap ludn cho két qua rd rang va chinh xac dugc xéac

dinh 1a nguong phat hién cua ky thuat.
1.6.3.2 Xay dung chudn dwong, dm ciia bé sinh pham

Chuan duong trong cac bd sinh pham ADN thuong dugc xdy dung
bang phuong phap ADN tai t6 hop: Tach chiét ADN ciia miu chuén, khuéch
dai bang cap mdi bao phu chidu dai cia doan ADN cén khuéch dai (kich
thudc doan ADN 16n hon doan ADN can khuéch dai). Téi t6 hop vao vector
pht hop, do néng do va pha thanh diy chuan duong theo cap s nhan; chuan
dwong thdp nhat thuong cao hon ngudng phat hién 01 bac (gap 10 1an ngudng
phat hién).

Chuan am la nudc cat.

Trong mot sd trudng hop dé phat hién cic bénh & ngudi, nguoi ta
thuong thiét ké cac bo mdi co thé phat hién ADN dic trung ciua ngudi sir
dung lam chimg noi chudn, chimg minh héa chat hoat dong tt va qua trinh

tach chiét c6 thu dugc ADN tir vat cha 14 ngudi.
1.6.4 Panh gia d§ nhay, d dic higu, tinh én dinh cia by kit LAMP

Két qua cua cac xét nghiém cén 1am sang duoc coi 1a cac bang chimg
x4c dinh cho viéc chan doan bénh. Thuc hanh chin doan y hoc thuong dua
trén cac bang chung tra 10i cho nhitng cdu hoi vé chan doan 1am sang va mot
trong nhitng bang chig quan trong nhit 1a xét nghiém can 1am sang. Do d6
trong cac truong hop mot ky thudt xét nghiém hodac mét bo kit mdi duge dua
ra, bac sy 1am sang thuong quan tim dén cau hoi lidu xét nghiém nay co thay

thé dugc cho cac xét nghiém truyén théng dang dugc sir dung hay khong, wu
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diém ctia xét nghiém nay 1a gi? Mot trong nhimng cu hoi duoc dit ra hang dau
song song voi gia thanh va thoi gian xét nghiém 1a do nhay, do dac hicu,
ngudng phat hién va tinh on dinh cua xét nghiém va b kit. Dé danh gia mot
phuong phap xét nghiém ciing nhu mét bd kit truée khi ap dung vao chan
doan lam sang thi cac chi sb6 vé do nhay, d0 dac hi¢u, ngudng phat hién va
tinh on dinh cua xét nghiém va bg kit dugc coi la cac chi s6 tién phong, bét

budc phai co [40].
1.6.4.1 Xdc dinh dj nhay, dp dic higu ciia mgt xét nghiém chdn dodn

Theo nghién ctru Nishikawa va cs (2013) [93] da néu rd cac dinh nghia:

Do nhay (Se - sensitivity): Clia mot xét nghiém chan doan 1a ti 18 nguoi
mang bénh c6 két qua xét nghiém duong tinh.

Do dic hiéu (Sp - specificity): Ctia mot xét nghiém chan doan 1a ti 18
nguoi khong mang bénh c6 két qua xét nghiém am tinh.

Pé x4c dinh Se, Sp ngudi ta so sanh két qua chan doan cia phuong
phap can xac dinh v&i phuong phap chuin (dugc goi 1a chuén vang, gold
standard) [40].

Phuong phép chuan la phuong phap dugc xem nhu d§ chinh xac cao (tuy
nhién khong phai hoan toan tuyét d6i), do d6 viéc xac dinh tiéu chuin vang dé
danh gid mot xét nghiém maoi 1a vo cung quan trong.

Theo dinh nghia trén dé danh gia dugc do nhay, do dac hiéu cua mot
sinh phém chan doan ngoai viéc xac dinh duogc chuin vang, thi mau duoc
st dung dé danh gia xét nghiém mang tinh quyét dinh vé tinh chinh xéc cua
bd kit.

Xéc dinh mau duong tinh that (TP - true positive): hay con goi 1a mau
chuin duong —1a cac miu di duoc xac dinh dwong tinh vé mat hinh thai, dbi

v6i nhitng nghién ciru gin day thi mau chuan duong phai dugc tham dinh lai
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bang mot ki thuat sinh hoc phén tir dd duoc cong b trén cac tap chi uy tin
cua thé gi6i hodc luu giit trén ngan hang gen.

Mau 4m tinh that (TN — true negative) — thuong la cic nén mau giéng
nhu mau xét nghiém nhung khong chira tac nhan gy bénh, hoic mau chimg
trang (miu nudc cit, hodc dung moi phtt hop hoan toan khong chira tic nhan
gy bénh); Cac mau am tinh that ciing can dugc thim dinh xac dinh hoan toan
khong chira tac nhan giy bénh bang k¥ thuét sinh hoc phan tir.

Sau d6 dé danh gi4 kha ning ap dung cta bo kit ndy trén mau lam sang,
yéu cau phai danh gia bo kit trén cac miu 1am sang thu tir thuc dia. Dbi voi
cac mau lam sang khi xét nghiém c6 thém khai niém:

Mau duong tinh gia (FP - false positive): Mau 4m tinh nhung vi mot ly
do nao d6 khi xét nghiém cho két qua duong tinh.

Mau am tinh gia (FP - false positive): Mau duong tinh nhung vi mot ly
do nao d6 khi xét nghiém cho két qua am tinh.

Gia tri tién doan duong (PPV - positive predictive value): La ti 1€ nguoi
¢6 két qua xét nghiém duong tinh that sy mang bénh.

Gia tri tién doan am (NPV - negative predictive value): La ti 1€ nguoi
6 két qua xét nghiém am tinh that sy khong mang bénh.

Xét nghiém c6 d nhay cao s€ cai thién gia tri tién doan am (it két qua
am tinh gia).

Xét nghiém c6 d6 dic hiéu cao gitp cai thién gia tri tién doan duong (it

két qua duong tinh gia).
1.6.4.2 So sdnh tinh twong dong ciia b kit

So sanh tinh twong ddng ciia bo kit chan doan méi voi chuin vang,
Trong trudng hop xac dinh S. stercoralis thi c¢6 thé so sanh v6i phuong phap

nuodi cay soi xac dinh hinh thai hoac so sanh bd kit chan doan mai voi mot k§y
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thuat hoac mot bd kit c6 ngudng phat hién twong duong, tuy ting trudng hop
néu da c6 nhiing bo kit c6 ngudng phat hién twong dwong di duoc thuong mai
héa trén thi truong thi sit dung bo kit da dugc thuong mai hoa.

Tinh tvong dong cia bo kit duge tinh bing muc do théng nhat giita hai
b6 kit thé hién qua hé sb kappa (K).

Tri s6 K bién dong 0 (thdng nhit do ngiu nhién ma thoi) dén +1 (thdng

nhét hoan toan).
1.6.4.3 Ddnh gid tinh én dinh cia bé kit

Ngoai d6 nhay, do dac hi€u, tinh tuong déng thi mdt dac tinh quan
trong dé quyét dinh kha ning ap dung ciia b kit 1a tinh 6n dinh ctia bo kit.

Mot bd kit sinh hoc phéan t, phai c6 thoi han st dung tdi thiéu trong
vong 6 thang. P& danh gia tinh 6n dinh ctia bo kit can tién hanh bao quan bd
kit trong cac diéu kién khac nhau, va hang thang tién hanh thyc hién xét
nghiém trén cic mau chuén, ma mau lam sang ¢d dinh d3 duoc bao quan
trong cac diéu kién t6i wu dam bao khong thay d6i ban chat cia miu; danh gia
t6i thiéu 6 thang va cang lau cang tt, hoat dong danh gia dugc dimg lai khi

két qua danh gia 2 lan lién tiép khong dam bao tinh 6n dinh.
1.6.5 Xay dung tiéu chuén co sé cia b kit

Sau khi tién hanh qua trinh t6i vu hoa thanh phan va chu trinh phan tng
PCR, xay dung duoc chimg dwong, chimg am, chimg ndi chuin, danh gia
dugc do nhay, do ddc hidu, d6 6n dinh cia bo kit s& tién hanh tap hop céac sb
lidu dé cong bd tiéu chuén co s& cta bo kit.

Céc tiéu chuan gém c6: Nhan dang két qua san pham cua bo kit, do
nhay, d6 dac hi€u, ngudng phat hién, thoi gian xét nghiém va tinh on dinh cua

bo kit.
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Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1 Muc tiéu 1: Xay dwng quy trinh va ché tao bd kit LAMP dé chan
doan nhiém giun lwon dwong rudt Strongyloides stercoralis & nguoi
2.1.1 Péi twong nghién ciu
Au trang S. stercoralis dugc thu thap tir mau phan cua ngudi nhidm
GLBR véi myc dich str dung 1am chiig chuan va phat trién chimg dwong.
2.1.2 Pia diém va thai gian nghién ciru
- Thoi gian: tir thang 9 nam 2017 dén thang 5 nam 2019.
- Dia diém: Phong thi nghiém
+ Khoa SHPT Vién Sét rét-Ky sinh tring-Cén tring Trung wong.
+ B mon Vi sinh — Ky sinh, khoa Y, Pai hoc Y dugc TP. Hb Chi Minh.
2.1.3 Thiét ké nghién cieu
Thuc nghiém va mo ta tai phong thi nghiém
2.1.3.1 Cémdu

Maiu chuin dwong dé chuin ky thuat: téi thiéu 03 miu ATGL S.
stercoralis da dugc xac dinh hinh thai qua soi KHV va dugc thim dinh lai
béng qPCR & cic giai doan nghién ctru trong muyc tiéu ndy, moi mau tién hanh

xét nghiém 1ap lai 3 lan.
2.1.3.2 Phuwong phdp chon mau

- Mau chuin sir dung cho thiét ké va danh gia hoat dong ciia bd mdi

LAMP:

+ Mau chimg duong: AT cta GLPR thu tir nudi cdy duoc dinh loai hinh thai
va thim dinh lai bang k¥ thuat qPCR.
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+ Mau ching am:
e AT hodc con trudng thanh ctia mot s6 loai KST duong rudt: giun moc,
giun mo, Gnathostoma sp.
e Nudc cat khir ion
- Chirng dwong dé ché tao b kit: ADN tai to hop mang doan gen duoc
sir dung dé thiét ké modi véi ndng do phi hop ciia GLDR.

2.1.4 N@i dung nghién ciu
2.1.4.1 Chudn bi mdu, tach chiét ADN

- Mau AT S. stercoralis dugc dyung trong cac éng 1,5 ml c6 chira dém
PBS, bao quéan -35°C cho dén khi duoc tach chiét ADN.

- Tach chiét ADN ctia 4u triung S. stercoralis thu dugc tir mau phan bang
bd kit thuong mai QIAmp DNA stool Mini kit cuia hang Qiagen theo hudng

dan cua nha san xuat.

2.1.4.2 Xdy dung quy trinh va ché tao bg kit LAMP dé chin dodn nhiém
giun lwon dwong rudt Strongyloides stercoralis gom cdc budc
Budc 1: Thiét ké bo mdi

- Xac dinh trinh ty bo mdi

+ Xac dinh ving bao ton cia GLDR S. stercoralis tir 30 trinh tu gen 18S
rRNA ctia Strongyloides da cong b trén ngan hang gen.

+ Pua vung trinh ty bao tdn d3 xac dinh vao phén mém thiét ké moi LAMP
chuyén dung Primer Explorer v.5 (Eiken, Nhat ban) dé lya chon bd moi dua
trén cac tiéu chi: Do dai doan khuéch dai khong vuot qua 250 bp, khoang
cach gifta cac mdi (bang dudi), nhiét do néng chay (Tm) cta timg moi (bang

dudi), thanh phan GC trong mdi chiém tir 40-60%, mdi can duoc thiét ké dé
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tranh hinh thanh cac cau triic bac 2, vi tri gan moi khong c6 trinh ty cét cua
enzyme gidi han.

Bang 2.1 Yéu cau khoang céch giira cac méi [108]

Khoang cach Do dai (bp)
DPéu 5’ ctia F2 dén dau 5° cia B2 120 -180
Pau 5’ ciia F2 dén dau 3’ cua F1 40 - 60
Pau 5’ cia B2 dén dau 3’ cua Bl 40-60
Pau 3’ ciia F3 dén dau 5° cia F2 0-20
Piu 3’ cia B3 dén dau 5’ ctia B2 0-20

Bang 2.2 Yéu cau nhiét d nong chay (Tm) caa tirng mdi

Moi Tm (°C)

Fic; Blc 64 — 66
F2; B2; F3; B3 59 — 61
LF; LB 64 - 66

Tinh bén vimng & dau cac moi: Pau 3’ cta cac mdi F2/B2; F3/B3; LF/LB va
dau 5° cta Fle/Blc duoc thiét ké véi niang luong tw do AG < -4Kcal/mol.

+ Lua chon 3 bd mdi cho mdi dbi tuong dugc thiét ké phu hop nhét véi céac
tiéu chi da dat ra dé tién hanh thuc nghiém.
- Khao sat tinh dic hiéu ctia moi

Tinh dic hiéu ciia bd mdi dwoc danh gia thong qua hai tiéu chi:

+ Cap mdi F3-B3 bit cap hoan toan véi trinh ty 18S rRNA cua giun luon

duong rudt S. stercoralis dwoc cong bd trén ngén hang gen.
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+ Panh gia kha ning bat chéo ciia bd mdi cho GLPR S. stercoralis véi ADN

clia giun moc, giun mo, Gnathostoma sp. bang phan tmg PCR.

Luwa chon b6 moi

B6 moi dat yéu ciu 1a bd mdi dap tmg tét nhét cac tiéu chi & trén.

Bude 2: Khao sat toi wu hoa cac diéu kién ciia phan ing LAMP sir dung
b moi thiét ké.
- Thanh phan phan img LAMP:

Bing 2.3 Thanh phan phan &ng LAMP

SO TT Thanh phén

Dung dich dém chay LAMP

Mg?*

dNTPs

Bst Taq Polymerase

Cac cap moi FIP/BIP; F3/B3; LF/LB
ADN mau

o O B W N

- Cac diéu kién can t61 vu hoa:

Bang 2.4: Cac diéu ki¢n can téi wu héa

Diéu kién Khoang khao sat
Nhiét d6 lai gén mdi (Ta) | 60°C — 65°C
Nong do Mg2+ 4mM - 10mM
Thoi gian phan g 40 phut va 60 phat
Chat hién mau Lua chon theo co ché thay doi pH
trong dém phan tng.
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- Tiéu chi danh gia 1a ndng d6 san pham LAMP thu dugc, dua vio cac bang
dién di: Cac diéu kién t6i wu dugc Iya chon khi ndng d6 san pham LAMP cho
két qua cao nhat va duoc danh gia thong qua d6 dam cua cac bang khi dién di.
Bude 3: Khio sat nguwdng phat hién ciia b moi

- Pha lodng bac 10 lién tiép miu chuan dwong da biét trudc ndng do thanh
mot diy ndng do khac nhau (tir 10 tré xudng) dé xac dinh ngudng phat hién
SO cép ctia bd mdi. Thuc hién do ngudng phat hién voi do tin cay 95%
(LOD95%) bang cach thuc hién phan tmg LAMP véi diy nong d6 plasmid tai
t6 hop duogc pha loang tiém can véi néng d6 cuia ngudng phat hién so cép

- Thuyc hién phan tmg LAMP véi nhirng diéu kién t6i wu da duoc khao sat ¢
trén voi mdi nong do.

- Ngudng phat hién 1a ndng d6 ADN thap nhit ma bé mdi nhan ban cho két
qua dac hi€u, chinh xac, ro rang.

Buéc 4: Tao chitng dwong chuin cho kit LAMP chén do4n giun liwon

dwdng rudt bang cong nghé ADN tai té hop

Thyc hién thyc nghiém quy trinh tao chirng duong cho bd kit LAMP chan
doan GLPR trén nguoi bang cong nghé ADN tai td hop theo hudng dan
NIMPE.HD 03. PP/44 theo cac budc sau (phu luc 1):

- Nhan ban doan gen dich chira trinh ty thiét ké mdi LAMP bang phuong
phap PCR

- Tinh sach san pham PCR (thoi gel)

- Chén doan ADN dich vao vector: Sir dung vector pUC 19 dé chén doan
ADN dich

- Bién nap vector vao vi khuan E. coli.

- Phén tich két qué bién nap

- Nuodi cdy ting sinh dong té bao chtra vector tai to hop mang doan trinh ty

dich
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- Tinh sach vector mang trinh ty ADN dich
- Xac dinh ndng 46 ADN chimg duong va bao quan ching duong di duoc
tinh sach & -20°C

2.1.4.3 Ché tgo bé kit LAMP chdn dodn nhiém giun lwon dwong rugt
- Tap hop, sip xép cac thanh phan kit hoa chét cho phan img LAMP, chiing

duong, ching 4m dong goi hop dung bd kit gdm 50 test/01 hop gdm céc
thanh phan sau:

B kit gdm c6 to hudng dan st dung ciia bo kit va duge dong goi theo dong
g6i 50 phan g/ bd gdm 6 éng hoa chat:

+ 1 6ng: Hon hop mdi cuia GLDR

+ 1 dng: Hon hop dém phan ing LAMP

+ 1 6ng: Enzyme xuc tac phan (mg

+ 1 6ng: Chi thi mau Xanh malachit

+ 1 6ng: Chuan duong

+ 1 6ng: Nudc khir ion khong chira Rnase.

- Ché tao kit va dong goi sd luong 1a 2000 test theo 2 dot (ndm 2018 va
2019), dan nhin va bao quan & nhiét do - 20°C + 5°C dé phuc vu cho hoat
dong thir nghiém va kiém dinh.

- Huéng dan sir dung bo kit: bao gdm: Cau thanh san phdm (c6 nhiing
thanh phan nao); Huéng din xir Iy mau trudc khi xét nghiém; Quy trinh xét

nghiém; Dién giai két qua.

2.1.4.4 Xay dwng bé tiéu chudn co sé ciia bé kit

- Tiéu chuén co s¢ dugce xay dung dua trén 6 ti€u chi voi muyc tiéu:
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+ Nhan dang két qua san pham: d& quan sat bang mat thuong két qua dwa
vao su chuyén mau.

+ Do nhay cua b kit: 95%.

+ Do dac hiéu cia bd kit: 95%.

+ Ngudng phat hién ciia bo kit: twong duong voi cac nghién ctru vé img
dung sinh hoc phan tir dé chan doan giun luon.

+ Thoi gian xét nghiém: trong vong 3 gio.

+  Tinh 6n dinh cta bo kit: b kit hoat dong 6n dinh it nhat 1a 6 thang.
2.1.5 Cé&c ky thuat sir dung trong nghién cau

- Thu thap va bao quan mau theo thuong quy cia Vién St rét-Ky sinh
trung-Con trung Trung wong.

- Xir Iy mau va tach chiét ADN: sir dung phéi hop cac phuong phap nhu
nghién co hoc, nhiét, enzyme phan hity va thu nhan ADN theo phuong phap
tach tir hoac cot.

- Thiét k& mdi sir dung cac phan mém tin sinh chuyén dung nhu Primer
Explorer v.5, Primer Blast, Mega 7 dé tim cic ving bao ton trén cac ving
gene muc tiéu, thiét ké roi kiém tra cac didc tinh cua cac oligonucleotide da
thiét ké.

- Ky thuat qPCR — Tagman Probe: xac dinh giun luon duong rudt S.
stercoralis theo Yasmin Sultana va cong sy nam 2013 [116].

- Phuong phap dién di trén gel agarose 2% trong 30 phut cuong d6 dong
dién 100 mA.

- Phuong phép tao dong: Trinh ty ADN dich can tao dong dugc chuyén
vao plasmid tao dong. Plasmid tai t6 hop mang doan trinh tu dich sau d6 duoc
bién nap vao E. coli DH5a.

- K¥ thuét gidi trinh ty trén may gidi trinh ty ABI3500.
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2.1.6 CA4c chi sé danh gia

- B6 mdi dic hiéu cho giun luvon duong rudt Strongyloides stercoralis:
kha nang nhan dién ADN cua giun luon Strongyloides stercoralis ma khéng
nhan dién ADN cua sinh vit khiac nhu ADN cua giun moéc, giun md,
Gnathostoma sp, ADN nguoi.

- Céc diéu kién phan ng: Nhiét do bat cip moi, nong d6 Mg?*, thoi gian
phan tng, chét chi thi mau.

- Ngudng phat hién: La giéi han ndng d6 ADN cua giun luon
Strongyloides stercoralis thap nhat ma k§ thuat LAMP con phat hién dugc
100%. Yéu cau ngudng phat hién twong duong vdi cac nghién ciru khac vé
LAMP dé chén doan giun luon.

- Panh gia chat lugng chimg dwong: Tinh chinh xé4c, d6 tinh sach, nong
d6 ADN. Chimg duong tao ra can dap tng di dé thyc hién san xuét test va
con dé luu trir dé st dung khi can.

- Ché tao bo kit va déng goi: ché tao 2000 test dii ¢é danh gia do nhay,
dd dac hi€u tai phong thi nghi€m, thyc dia va tinh én dinh cta bd kit. Quy
cach dong goi 50 test/ hop, du cac thanh phan can cho phan tng LAMP kém
theo hudng dan sir dung.

2.2 Muc tiéu 2: Panh gia d§ nhay, do dic higu, tinh én dinh cia bd kit
tai phong thi nghiém va thwe dia

2.2.1 Pdi twgng nghién ciru

- B0 kit LAMP san phém cua muc tiéu 1

- Mau phan thu thap dugc tir ngudi di xac dinh nhiém, nghi ngd nhiém
va khong nhiém GLDR

- Mau huyét thanh ctia ngudi nghi ngd nhidém va khéng nhidm GLBR.
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2.2.2 Dia diém va thoi gian nghién ciu
- Thoi gian: tir thang 9 ndm 2017 dén thang 8 nam 2020.
- Dia diém:
+ Thuc dia: * Huyén DPuc Hoa, tinh Long An
* Pai hoc Y khoa Pham Ngoc Thach
* Khoa Kham bénh chuyén nganh, Vién Sbt rét - Ky sinh
trung va Con trung Trung uong.
+ Phong thi nghiém:
* Khoa SHPT Vién Sét rét-Ky sinh tring-Cén trung Trung uong.
* Bo mén Vi sinh — Ky sinh, khoa Y, Pai hoc Y dwoc TP. HS Chi
Minh.

2.2.3 Thiét ké nghién ciru

Nghién ctru thuc nghiém tai phong thi nghiém va tai thyc dia.
2.2.3.1 C#mdu
- Miu dung dé danh d nhay d9, diic hiéu ciia bd kit trong phong thi
nghiém:

Chiing t6i xay dung mot bo mau tai phong thi nghiém c6 ti 1¢ duong
tinh S. stercoralis 1a 25% dé danh gia do nhay, d6 dic hiéu cta bo kit nhim
dat muc tiéu danh gia vdi do tin cay trén 95%.

S6 mau cin c6 dé danh gia d6 nhay dwoc xac dinh bang cong thirc

[105]:

Zl_a/zzxpsex(l_Pse)
W2xP

Nse =

Trong do:

Nee: C& mau tdi thiéu can nghién clru dé xac dinh do nhay
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7% 4. Hé sb tin cdy, voi ngudng xac suat o= 0,05, thi Z%;. ,» = 1,96
Pse: D6 nhay mong doi cua kit LAMP la: 95%
W: Sai sb twong dbi cho phép 1a 10% (0,1)

P: Ti 1é trudng hop duong tinh trong b mau thir 1a: 25%

Za” XPsex (1=Pse) _ 1,96°x0,95%0,05

> > ~ 73
W*x0,25 0,1°x0,25

Tir @6, tinh dugc nge=

S6 mau can c6 dé danh gia do dac hiéu dugc xac dinh bang cong thirc

[105]:

2
Zc( Xpspx(l_Psp)
W2x(1-P)

nsp =

Trong do:
Nep: C& mau tdi thiéu can nghién ciru dé xac dinh do do dic hiéu
Z%1. 4n, W, P: tuong tu nhu trén.

Psp: PO déc hiéu mong doi cta kit LAMP 1a: 95%

1,96°%0,95%0,05
0,12%0,75

Tur do, tinh duge ngp= ~ 24,3

Nhu vy sb mau can dung dé danh gi4 d6 nhay trong phong thi nghiém
16n hon s6 mau can dung dé danh gid d¢ ddc hiéu trong phong thi nghiém. Vi
vy chung t6i tinh ¢& miu dya vao sé miu can dé danh gia do nhay trong
phong thi nghiém. Nhu vdy ¢& miu can c6 1a 73 mau, trong d6 c6 25% sb

mau duong, twong tmg voi 19 mau.
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Trén thuc té, chung t6i di tién hanh dénh gia d6 nhay, d6 dic hiéu cia bo
kit LAMP trén bd mau c6 132 mau gdm: 100 mau phan khéng nhiém GLDR
va 32 miu phéan c6 nhiém GLDR. Nhu viy bd mau du diéu kién dé danh gia

d6 nhay va do dac hi€u trong phong thi nghiém.

- M3iu dung dé danh gia tinh 6n dinh ciia bd kit

Mau sir dung dé danh gia tinh on dinh cua bo kit téng cong 07 mau bao
gdm: 03 mau chimg chuin dwong (trong d6 c6 1 miu chuin duong c6 ndng
d6 xac dinh & ngudng phét hién cua ky thuat LAMP), 02 mau duong tinh thu
thap tir nguoi bénh, 02 mau Am tinh.
- MAiu dung dé danh gia bd kit tai thuc dia:

Pé danh gia do nhay, do dic hiéu cua bo kit tai thuc dia, ching toi tién
hanh thu thdp miu ¢ chu dich tai tinh Long An v&i sb lwong 1a 300 mau. Tuy
s6 luong mau nay 1a mot han ché nhung né phu hop véi kha ning vé didu
kién nhan lyc, vat lyc ma ching toi co thé thuc hién dugc trong thoi gian

nghién ctru cling nhu 1a budce dau tham do hiéu qua cua bd kit tai thuc dia.

- Miu dung dé so sanh bd kit v6i bd moi khac c6 cung muc dich
tuong tu:

St dung 50 mau gdm 25 mau dwong tinh va 25 mau miu 4m tinh da
duoc xac dinh bang phuong phép real-time PCR.

- MAiu ding dé so sanh bd Kit véi 2 phwong phap soi phan truc tiép
va ELISA (thwong diung hién nay trong chin doan giun lwon)

Mau str dung dé so sanh bo kit v6i 2 phurong phéap soi phan tryc tiép va
ELISA dé chan doan giun luon tai Khoa Kham bénh chuyén nganh, Vién Sét
rét-Ky sinh tring-Cén trung Trung wong: dwa trén cac mau luu va miu thu tai
Khoa Kham bénh trong thoi gian nghién ctru. Nhitng mau nay tip trung vao

cac dbi tuong nghi ngd, c¢6 cac tridu ching 1am sang. S6 miu thu thip duoc
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trong thoi gian nghién ctru 1a 141 mau.
2.2.3.2 Phwong phdp chon mau

- Mau phan thu tir nguoi nhiém GLDR d3 dugc xét nghiém chan doan
xac dinh bang cac phuong phap hinh thai hoc (soi KHV) va qPCR. Ky thuat
gPCR xac dinh GLDR theo nghién ctru cua tac gia Yasmin Sultana da dugc
cong bd va danh gia do6 dac hiéu hon 99% so voi phuong phap cdy phan
Harada - Mori [116].

- Mau phan thu tir ngudi nghi ngd nhiém GLBR khi bénh nhan dén
kham tai Khoa kham bénh chuyén nganh — Vién Sét rét — Ky sinh triing con
trung Trung wong cé tridu chimg hudng dén bénh giun lwon hodc ¢ két qua
ELISA tim khang thé giun lwon duong tinh. K§ thuat ELISA xac dinh khang
thé trong huyét thanh ngudi: str dung bd kit SciMedx Strongyloides serology
microwell ELISA (SciMedx Corporation, Denville, NJ) theo huéng dan cua
nha san xuét.

- Mau phan thu tir ngudi khoe manh binh thuong, khong cé triéu ching
huéng dén nhiém GLDR.

2.2.4 N@i dung nghién ciu
2.2.4.1 Chudn bi mdu

Hoan thién quy trinh thu thap, bio quan mau gom:

- Mau phan: Thu thip mau phan ngudi dung trong cac tii nilon chuyén
dung, loai bo khong khi, dugc dan nhan phu hop cho timg mau va duge gitt &
diéu kién lanh 4°C — 8°C cho dén khi chuyén vé phong thi nghiém. Mot phin
phan duoc sir dung dé 1am tiéu ban soi phat hién AT trong vong 24 gio sau
khi 14y mau. Mot phian mau phan dugc bao quan trong éng 1,5ml ¢ chira

dém PBS va ¢ -35°C cho dén khi duoc tach chiét ADN.
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- Méu huyét thanh: thu thip mau mau tinh mach, ly tdm thu khoang
200p! huyét thanh trong ng 1,5ml, bao quan & -35°C cho dén khi thuc hién
phan ung ELISA.

2.2.4.2 Tdich chiét ADN téng soé tiv mdu phin

Tach chiét ADN cuia 4u tring S. stercoralis thu duoc tir mau phan bang
bo kit thwong mai QIAmp DNA stool Mini kit cia hang Qiagen theo hudng

dan cua nha san xuit.
2.2.4.3 Pdnh gia dp nhay, dj ddc higu cia b kit tei phong thi nghiém

banh gia do nhay d¢ dac hi€u cua bo kit LAMP chén doan GLDR trén
132 mau thu nhan tir PHYK Pham Ngoc Thach va cac mau thu thap tai thuc
dia tinh Long An niam 2018. Tat ca cic mau nay déu di dugc xét nghiém
thdm dinh bang phuong phap soi phan tryc tiép tim 4u tring giun lwon va

gPCR.

Trong nghién ctiu ndy chung téi su dung phuong phdp xét nghiém
gPCR lam phuong phap tham chiéu (chuan vang) vi 2 phuong phap nay déu
ung dung ky thuat sinh hoc phan ti dé chan doan giun lvon. Mit khac hién
nay chua co b kit thuong mai nao str dung k¥ thuét sinh hoc phan tir dé chan
doan giun lwon Strongyloides stercoralis. Phuong phap qPCR ma chung t6i
sir dung dua theo nghién ctru cua tac gia Yasmin Sultana da duoc cong bd va
danh gia do dac hiéu hon 99% so voi phuong phap cdy phan Harada - Mori
[116].

2.2.4.4 Diéu kign bdo qudn va tinh én dinh ciia bg kit

B9 kit dugc dong goi 50 phan tng/kit va bao quan trong nhiét do -
20°C + 5°C.
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Tinh 6n dinh ciia b kit dugc tién hanh qua 3 thir nghiém:
- Thur nghiém thtr nhét: Mdi thang tién hanh thu nghiém lai bd kit vao
mot ngy nhit dinh véi cac didu kién di duoc tdi wu. Sau khi mé nip, bo kit

dugc bao quan & 2-8°C.

- Thir nghiém thir hai: 3 thang tién hanh thir nghiém lai bo kit mot lan
v6i cac diéu kién da duogce t6i vu. Sau khi mé ndp va thuc nghiém, bo kit duoc

bao quan & diéu kién - 20°C + 5°C.

- Thir nghiém thir ba: Sau 12 thang bao quan & diéu kién - 20°C *
59C, tién hanh thyc hién thi nghiém phan tmg LAMP véi cac diéu kién da

duoc toi vu.

Mau str dung cho céc thir nghiém 7 mau v6i 3 mau chuan duong trong
d6 c¢6 1 miu co ndng d6 & ngudng phat hién cua ki thuat LAMP, 02 mu l4m
sang duong tinh, 02 mau 4m tinh. Tién hanh theo d&i trong 12 thang dé danh

gia sy on dinh ctia bo kit.

2.2.4.5 Pdnh gid b kit tai the dia, S0 sanh bé kit véi cac bé kit khdc di
dwoc thuwong mai hoa trén thi trwong hodgc cac bé mai ¢ cung muc tiéu da
dwoc cdng bé trén céc tap chi uy tin va so sanh véi 2 phwong phdp chin

dodn giun lwon thwong dung

- Dbanh gia bo kit tai thyc dia:

+  Tap huén k¥ thuat LAMP chan doan GLDR tai Pai hoc Y dugc Thanh
phé Hb Chi Minh.

+ Phéi két hop véi cac can bo Trung tim Y té xd Loc Giang, Tan My, My
Hanh Nam, My Hanh Bic, huyén Puc Hoa, tinh Long An tién hanh danh gia
b6 kit LAMP chan doan GLPR trén 300 mau thu thap tai dia phuong.
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- So sanh bd kit vdi cac bd kit khac da dugc thuong mai hda trén thi
truong hodc bd mdi co ciing myc tidu da duge cong bd trén cac tap chi uy tin:
+ Trén thi truong chua cd bo kit chan doan GLPR duoc thuong mai hoa,
do vay, chung t6i st dung bo mdi cua Perdro- Fernandez- Soto va cong su
(2016) duoc cong bd trén tap chi Plos Neglected tropical diseases [86] dé so
sanh voi bd kit LAMP trong nghién ctru cta ching toi.

+ Téng s6 mau duoc sir dung cho muc dich nay 14 50 miu: 25 mau dwong
tinh va 25 mau 4m tinh. TAt ca cic mau nay di di dugc tham dinh bing
phuong phap qPCR. Mirc d6 ddng thuan giita hai bo mdi duge danh gia qua
hé s Kappa.

- So sanh bo kit LAMP véi 2 phwong phap chin doan giun luon thudng
dung hién nay la soi phan va ELISA:

Panh gia LAMP véi 2 k¥ thuét xét nghiém chan doan giun lwon thuong
dung hién nay, chiing t6i thuc hién trén 141 mau ciia cac bénh nhan c6 triéu
chung 1am sang hodc nghi ngd nhiém giun lvon dén kham tai Khoa Ky sinh
trang, Vién Sot rét — Ky sinh tring — Con trung Trung wong. Trén mdi bénh
nhan, chang t6i tién hanh ddng thoi 3 phwong phéap chan doan giun luon bao
gdm soi phan, ELISA va LAMP. Muc d¢ dong thuan gitra mdi cap phuong
phap duoc danh gia qua hé sé Kappa.

2.2.4.6 Ding ky kiém dinh b kit

B0 tiéu chuan co s& cua bo kit dwoc ding ky kiém dinh tai Vién Qudc
gia kiém dinh vacxin va sinh phim y té.
2.2.5 Cac ky thuat sir dung tr9ng nghién ciu ’
- Thu thap va bao quan mau theo thudng quy ctia Vién So6t rét-Ky sinh
trung-Con tring Trung wong.

- Xt Iy mau va tach chiét ADN: sir dung phdi hop cac phuong phap nhu
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nghién co hoc, nhiét, enzyme phan hity va thu nhan ADN theo phuong phap
tach tir hoac cot.

- K§ thuat ELISA xac dinh khéng thé khang giun Iuon.

- K§ thuat xét nghiém phan truc tiép dé soi tim AT giun lwon

- Ky thuat qPCR — Tagman Probe: x4c dinh giun luon duong rudt S.
stercoralis theo Yasmin Sultana va cong sy nam 2013 [116].

- Phuong phap dién di trén gel agarose 2% trong 30 phut cuong d6 dong
dién 100 mA.

2.2.6 Céc chi sé danh gia

- Do nhay: lay phuong phap qPCR lam tham chiéu, chi tiéu dé ra 1a do
nhay phai hon 95%.

- Do ddc hiéu: 1y phuong phap gPCR 1am tham chiéu, chi tiéu dé ra 1a
d6 dac hiéu phai hon 95%.

- Tri s6 K khi so sanh bd kit LAMP véi b mdi twong dwong hodc cic
phuong phap chén doan giun luon khac.

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

- B tiéu chuan co s& duge thim dinh boi co quan uy tin.
2.2.7 Xir ly s6 ligu
St dung phan mém MedCalc dé tinh toan xir 1y két qua thu dugc

- Tinh d6 nhay, do dac hi€u, hé sb Kappa trén phﬁn mém MedCalc dé
tinh toan xir Iy két qua. Tinh sai s gitra 16 thir nghiém, lan thir nghiém bang
d6 léch chuén SD.

- Do nhay, d6 dac hi€u cua test dugce tinh tinh theo bang 2x2 nhu sau:
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Bang 2.5 Bang tinh d9 nhay, d¢ d:ic hiéu

Phwong phap tham chiéu | Tong

Phwong phap | Duong Am
cin xac dinh
Duong a b a+b
Am c d c+d
Tong a+b+c+d
atc b+d
(n)

+ Do nhay hay ti 1& dwong tinh that cta xét nghiém chan doan LAMP (Ps):
a/(a+c)

+ Do dac higu hay ti 1¢ 4m tinh that ciia xét nghiém chin doan LAMP (Ps):
d/(b+d)

- So sanh twong dong két qua giita cac phuwong phap xét nghiém: Sir
dung chi s6 KAPPA dé danh gia mirc d6 twong ddng cua cac xét nghiém dua
vao bo kit LAMP ché tao va phuong phap xét nghiém st dung tham chiéu
Po—Pe

1-Pe

Heé s6 Kappa (K) =

Trong do:

+ Po: Ti 1& quan sat 2 xét nghiém déu cho két qua giéng nhau (ca hai cing 4m
a+d

hodc cung duong) = T

+ Pe: Ti 1é phi hgp mong muén = Pe (+) + Pe (-)

a+b a+c
X

Pe (+) = o
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c+d b+d
Pe (-) = = h

Céc mirc d9 danh gia cia chi s6 Kappa:
0 - 0,2: phu hop rat thap

0,2 - 0,4: phu hop thép

0,4 - 0,6: phu hgp vira

0,6- 0,8: phu hop kha

0,8- 1,0: phu hop cao

2.3 Kiém soat sai sb

- Kiém soat qua trinh thyc nghiém dua trén cac quy trinh chuén, bién
soan cac quy trinh trude khi thyc hién, tuan thi theo tidu chuan phong thi
nghiém ISO 15189.

- M3 hoa sb lidu: 16 thu nghiém, dot thir nghiém, ngay thir nghiém,
nguoi thir nghiém.

2.4 Dao duc trong nghién cau

Nghién ciru tudn thu day da cac quy dinh vé dao dirc trong nghién ctru
Y sinh hoc theo quy dinh ctia B6 Y té. Pé cuong nghién ctru di dugc thong

qua hoi ddng y dirc ctia Vién Sét rét — Ky sinh tring — Cén triung Trung wong.
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So do nghién ciru:

MAau AT Strongyloides stercoralis

Tach chiét ADN
Thiét ké moi, khao sat do dic hidu va kha ning hoat dong ciia moi

Khaio sat, tdi wu héa cac diéu Tao chirng chuzxin dwong
kién phan ing LAMP, xidc dinh (plasmid tdi to hop mang gen
ngudng phat hién dich)

Ché tao b kit LAMP chin dosn Strongyloides stercoralis
6 quy mo6 phong thi nghiém

Panh gia d¢ Xdc dinh DPanh gia b kit tai Xay dung tiéu
nhay, do diic diéu kién bao thye dia, so sanh
hiéu tai quan, danh twong ,dﬁnfg Voi ,b(f)
phong thi gia tinh 6n morl.khac Y480 Sz,mh
voi phwong phap .
soi phan, ELISA kit

chuén co s&

va dang ky

kiém dinh bd

nghiém dinh cia bg
kit

KET LUAN, KIEN NGHI
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Chuong 3
KET QUA NGHIEN CUU

Qua thoi gian nghién ctru tir thang 9/2017 dén thang 8/2020 tai phong
thi nghiém va thyc dia, Kkét qua nghién ctiru dugc trinh bay theo cac muc tiéu

cu thé nhu sau:

3.1 Xay dwng quy trinh va ché tao bd kit LAMP dé chin doan nhiém

giun lwon dwong rudt Strongyloides stercoralis & nguoi
3.1.1 Két qua thiét ké moi

3.1.1.1 Két qud trinh te ciia bg moi
Tién hanh tai 30 trinh tw gen 18S rRNA cuia giéng Strongyloides, trén

ngan hang dir liéu NCBI (www.ncbi.nlm.nih.gov) va sir dung phin mém
MEGA 7 véi tinh ning Clustal W dé sip giong cac trinh tur ctia cic loai nham

tim ra viing bao ton dic trung cho S. stercoralis

Data Edt Sewch Algnment Web Sequencer Diplay Help

D@EYT F@amwy st = B > WmE a0 MR M
DNASequences Translated Protein Sequences
[Speciesiabon |Group Name | *
13 M84229 1
s a8
15 AB453330 1
ey : IIIHI FEARAT A
= M i == =a =='
8 AB4SI325.1 EmC| |
9. AB453323.1
10. AB4S3222 ! “
11 AB453320 * !
12 ABAS3319 1
13 AB4sant6 - ' T HII!G
14 AB4SIIIS © 8

15 ABaSI314 - 1 - “ 9 ““g
16 AB4E1312 ¢ T o

17. Apo23889 )
18 AB923808 *
19. AB923887 -
120 AB923808 *
21, Huoz6580
22 AB2T2212
23 aramaetez

A L

125 uHBR3633

126 MHB93622 c| cmmc|

i GHGACBARARRTER:ARCE IIIIIIIIIB! GEATTBAARATC IR ARGTTTARNTAR

128 LC538089. ! c

. T cARRARTEACRAC Ilﬂlﬂlﬂlﬂllﬂl!lllll FCARGXEIARRTAR
e KETAETARTATEY L

I uHaVMe RENRTENCHN o NENTRY Y PSRN Y ANE YRR R

Hinh 3.1. Két qua giéng hang cua 30 trinh tw giun lwon dwdng rudt trén phan
mém MEGA 7.


http://www.ncbi.nlm.nih.gov/
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Két qua thu dugce doan trinh tu bao ton cho S. stercoralis ¢6 kich thudc
596bp. Str dung phin mém Primer Explorer v.5 (Eiken, Nhat ban) dé thiét ké

mdi LAMP dic hiéu cho giun luon dudng rudt trén ving trinh ty bao ton nay

PrimerExplorer V5 Software ‘
Operation procedure for Operation procedure for
designing regular primers designing loop primers
1. Click on [Browse] button. 1. Click on the [Browse] button.
Choose and upload the target sequence file_ Choose the Primer Information File.
Following formats can be used.
= Plain text format (sequence only) 2. Click on the [Primer Design] button

FASTA format

GenBank format

Multiple alignment file format
Target sequence save file format

2. Choose the corresponding parameter set

3. Click on the [Primer Design] button

Target Sequence File/Primer Information File

Choose File | No file chosen

Parameter Setinct applicable to the loop primer design.)
& Automnatic Judgment
Normal

Hinh 3.2 Phan mém Primer Explorer V5 dé thiét ké moi LAMP

wis @

C (@ prmereglor=rin

B Apps ) RecentTabs [) Supgested

PrimerExplorer V5 Software

1. Turn on the check box to make an order.
2. Push "Confirm” button in order to transfer to page "Order”.
3. Push "Save List" button to download Excel format file.

Primer set

Target DNA
{Complement)
€0 [

Hinh 3.3 B6 mdi duoc thiét ké tur ph'?m mém Primer Explorer V5

Két qua bd moi thu duoc c6 trinh tw nhu sau:
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Bang 3.1 Trinh tw mdi LAMP thiét ké dé chan doan giun lwon dudng rudt

R \ Do dai caa
Tén moi Trinh tw moi .
moi
F3 AGAGGGTTTAAACCAGACATT 21
B3 CTTCGAACCTCTAACTTTCGTT 22
FIp GCCCCCGTTTGTTCCTATTAATCA- 45

GGTCTAGCATGGAATAACACT

BIP TACGTTAGAGGTGAAATTCTTGGAC- -
CTTGATTAATGAAAACATTCTTGGC

LF GGTCTAGCATGGAATAACACT 21

LB GCCCCCGTTTGTTCCTATTAATCA 24

Vé mat kich thudc, cac mdi F3, B3 thiét ké déu dat yéu cau vé chiéu

dai (tir 21 dén 25 nucleotit).

Bang 3.2 Vi tri ciia cac mdi dwoc thiét ké

Tén méi | Vitridiu 5’ | Vitri ddu 3’ | Do dai (bp)
F3 285 305 21
B3 510 489 22
LF 316 336 21
LB 488 465 24

San pham khuéch dai sau phan tmg LAMP biang cap moi F3-B3 c6 kich
thudc theo 1y thuyét 1a 226 bp < 250 bp.
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Bang 3.3 Khoang cach giira cac mdi dwoc thiét ké

Khodng cach Do dai (bp) Yéu ciu
Dau 5’ ciia F2 dén dau 5° cua B2 152 120 - 180
Dau 5’ ciia F2 dén dau 3’ cua F1 45 40-60
Dau 5’ ciia B2 dén déu 3’ cia Bl 50 40 - 60
Dau 3’ ciia F3 dén déu 5° cta F2 11 0-20
Dau 3’ ciia B3 dén ddu 5° cta B2 1 0-20

Khoéng céch giita cac mdi déu théa man yéu cau cia hé moi.
Bing 3.4 Nhiét d9 nong chay va kha ning tao bat cap dimer mdi (dG <-

2,34) ctia bd méi xac dinh giun lwon dwong rudt

Tén moéi | Nhiét d9 néng chay Tm | 5'dG | 3'dG | Ty 1é¢ GC
F3 56,60 -5,53 | -4,06 | 0,38
B3 57,89 5,04 ]-485| 041
FIP
BIP
LF 56,79 -443]-455| 0,43
LB 63,00 -7,64|-315| 0,46

- V& thanh phan %GC, cac moi déu c6 %GC nam trong ti 1& cho phép (38% -
46%).
- Nhiét do nong chay cia cac cap moi déu thoa méan diéu kién cua mdi LAMP
chuén.
- Muc nang lugng tu do & cac dau 3’ cua cac moi F2/B2; F3/B3; LF/LB va
dau 5’ctia Flc/Blc duoc thiét ké co AG tir -7,64 dén -4,06 < -4Kcal/mol, day

1a yéu cau bat bude dbi véi mot bd moi LAMP,
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Nhu vay, bd mdi chung t6i thiét ké dap img du cac diéu kién dé ra cia mot
hé moi LAMP.

3.1.1.2 Khdo sdt tinh dac higu ciia bg moi
Tinh dic hiéu ctia bd mdi duoc khao sat béng caly thuyét va thuc nghiém.

Trén 1y thuyét dé khiang dinh san phdm PCR khuéch dai bang bo mdi ding
la trinh ty cta loai Strongyloides stercoralis, chiing t6i sit dung chuong trinh
Primer Blast trén NCBI dé kiém tra tinh dic hiéu cua cap mdi F3-B3. Két qua
thu duogc cho the"iy, mdi bit cdp hoan toan voéi trinh tu 18S rRNA cua

Strongyloides stercoralis dugc cong bd trén NCBL

FIMOr BLAS1 HESURE 4

Input PCR template
Specificity of primers T
Other reports

Nucicotide collcction {nt)

©Detailed primer reports

Primer pair 1

Sequence (5->3)
+orward primer Al
Reverse primer c

Length Scif complementarity Sclf 3* complementarity

w

Products on target templates

1 Stongylvides stercorals isolale

Hinh 3.4: Két qua khao nghiém tinh dic hiéu trén ngan hang gen
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- Khao sat bang thuc nghiém: Kiém tra phdn img chéo ciia bé moi thiét
ké

Pé kiém tra phan g chéo ciia bd mdi thiét ké, chung t6i di tién hanh
cac budc sau:
+ Thuc hién phan tmg PCR sir dung cip mdi F3/B3 v6i miu ADN clia

giun moéc, giun mo, Gnathostoma sp...

+ bién di kiém tra san pham nhan ban trén gel agarose.
+ Keét qua dat yéu cau khi khéng cé san pham nhén ban cta cdp moi

F3/B3 thiét ké v6i ADN ciia giun moc, giun mo, Gnathostoma sp...
Két qua san pham PCR dugc dién di trén gel agarose 2% dé kiém tra sy

bt cip cua mdi trén gen 18S cua timg loai.

Hinh 3.5: San phim PCR sir dung cip mdi F3-B3 cua Strongyloides
stercoralis

Lan 1-3: Strongyloides stercoralis

Lan 4: Giun méc Ancylostoma duodenale

Lan 5: Giun mé Necator americanus

Lan 6: Gnathostoma sp

Lan 7: Chung am
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Bang 3.5 Két qua danh gia tinh dic hidu caa cip mdi

ADN Mboi F3-B3
Giun luon dudng rudt +
Giun moc -
Giun mé -

Gnathostoma sp -

Tir két qua dién di trén gel agarose 2% cho thdy chimg dwong: c6 vach
san pham voi kich thude nhu du kién (226bp), khong xuat hién bing phu va
nhiét d6 bién tinh dung thiét ké. Ching 4m khéng c6 san phim khuéch dai.
Nhu vay, két qua nay cho thiy khong co su bat cip chéo cta cip moi véi cac

loai khac, chtng t6 mdi hoat dong tot, thé hién tinh dic hiéu ciia hé moi.

3.1.2 Két qua xac dinh cac diéu kién phan wng LAMP véi bd moi t thiét
ké

3.1.2.1 Nhigt dp ciia phan sing LAMP

Mot dic diém dic trung cua LAMP la khuéch dai ADN hiéu qua trong
diéu kién dang nhiét voi nhiét do phu hop cho phan tng c6 thé dao dong tir
50-68°C. Nhiét d6 mdi tinh theo 1y thuyét 1a nhiét do tham khao, nhiét do bit
cdp thuc sy ¢co thé cao hon 3-12°C so v&i nhiét tinh toan. Trén co s& nay,
chung t6i da tién hanh khao sat nhiét do trong khoang tir 60°C dén 65°C, ngoai
trir sy thay doi vé nhiét do lai con cac thanh phan khac (ADN ban mau, moi,
dém phan tng...) va cac diéu kién khac (diéu kién vé thiét bi, thoi gian phan
{mg,) cua phan tmg déu duoc giir nguyén va dong nhét, thi nghiém dugc lip
lai 3 1an. Két qua dién di san pham LAMP cho thiy khong c6 su khac biét
giita 3 diém nhiét d6 khao sat 1a 63°C, 64°C, 65°C (Hinh 3.6).

[ Commented [BH1]: Em xem lai format tiéu dé cta cac bang nhé ]
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60 60.5 61 615 62 62.5 63 63.5 64 645 63 655 M

UL

dLLL1E

2. B B B

Hinh 3.6 San pham LAMP khao sat & dai nhiét d6 60°C — 65°C

Trong nghién ctru nay, ching ti lya chon diém nhiét do trung binh 1a
63°C cho phan utng LAMP. Nhi¢t d6 63°C duogc danh gia 1a tao didu kién u
mdi va ting cuong kha niang chiu dung cac chét irc ché thuong duoc tim thay
trong cac mau chin doan bénh; mét loi thé polymerase khac. Pay ciing la
nhiét d6 phi hop nhéit cho hoat tinh xic tic ctia enzyme trong vi khudn so véi
Bacillus tu nhién. Tu két qua nghién ctru nay, nhiét d6 63°C dugc lua chon dé

tién hanh cac thi nghiém tiép theo.

3.1.2.2 Néng dé MgSO,

Trong phan tmg LAMP, néng d6 MgSOy thich hop thudng nam trong
khoang 4mM dén 8mM. Khi tién hanh khao sat ndong d6 MgSOy, ching toi
tién hanh cac phin Ung & cung nhiét do lai 63°C (nhiét do tdi wu tir thu
nghiém & trén), thanh phan cac chit tham gia phan tng 14 nhu nhau, chi khac
biét vé ndng d6 MgSO4: 4mM, 6mM va 8mM, thi nghiém duoc ldp lai ba lan.
Két qua dugc danh gia théng qua dién di san pham trén gel agarose 2% (hinh
3.7A, B)
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1 2 3 45 6 7.8 M 9 10 11 1213 14 15 16 1 23 4567 8M

Y1

& A
R1 B R R AR
22 B .k B

Hinh 3.7.A: San pham LAMP & nong d6 8mM | Hinh 3.7.B: San pham
(Lan 1-8) va 6mM (Lan 10-16). LAMP ¢ ndng d6 4mM

Sau khao sat, chung toi nhan thdy ring, MgSO,4 & ndng d6 4mM khong
¢6 san pham khuéch dai, MgSO, ¢ nong 6mM cho san phiam khong 6n dinh,
hiéu suit khong cao, MgSO; & néng d6 8mM cho san pham LAMP véi hiéu
suat khuéch dai cao va 6n dinh. Do vay, chung t6i chon MgSO,4 & n6ng do

8mM la ndng do t6i wru cho phan ng LAMP.

3.1.2.3 Thei gian tién hanh phdn iing LAMP

Tién hanh khao sat thoi gian tdi thiéu thuc hién phan tmg LAMP & céac
murc diéu kién thoi gian 40 phut, 60 phut, trir su thay doi vé thdi gian con cac
thanh phan (ADN khuon, mdi, dém phan tng, ndng d6 MgSO4 ti wu tir thir
nghiém ¢ trén 1a 8mM...) va cac diéu kién khac (thiét bi...) cta phan tmg déu
duogc giit nguyén va dong nhat, thi nghiém duoc lip lai 3 lan. Két qua cho
thy thoi gian tdi thiéu dé khuéch dai ADN trong phan tmg LAMP cua bo kit
la 60 pht (hinh 3.8).
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1 2 3 45 6 7 8 M 9 10 11 12 13 14 15 16

Y1

Hinh 3.8 San phim LAMP sau thoi gian phan tng 40 phut (Lan 1-8) va 60
phut (Lan 9-16).
3.1.2.4 Chat chi thi mau sit dung dé doc két qua LAMP.

Chét chi thi mau Xanh malachite (MG), ([CeHsC (CeHaN (CHs) 2) 2]
Cl) da dugc sir dung thanh cong nhu 1 mot chat chi thi nhay v6i pH dé phat
hién cac san phdm LAMP. Su thay d6i mau sic cia MG (dang cation) phu
thudc vao pH cua dung dich (pH <2: vang, pH = 3 - 9: xanh lam, pH> 10:
khong mau). Budc song hip thu cho MG la 621nm. Trong xét nghiém
LAMP-MG, c4c mau duong tinh va 4m tinh d& dang dwoc phan biét bang mit

thuong 1a mau xanh nhat va khong mau, tuong ung.

v ‘$
- =

Hinh 3.9.A: Hinh anh cac ong truée | Hinh 3.9.B: Hinh anh mau cua cac
phan ung. ong sau phan tmg: Mau dwong c6
mau xanh nhat; mau am khong

mau
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Céc ndng d6 MG duoc khao sat 1a 0,0012%, 0,008%, 0,004% va
0,001%. Mbi mét ndng do dugce tién hanh lap lai 3 1an, két qua dugc quan sat

va ghi nhan boi 3 nguoi doc lap.

**"%? ’5'@-‘@-5 e
J 5*‘: j \4@

-
P N P N

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

Béng 3.6 B4o c&o quan sat chit chi thi mau MG & cac ndng dd khac nhau
trong thir nghiém LAMP.

Nong do Mau Mau xanh lam % Duong % Am
MG Co Khong tinh tinh
0,001% | Chtng duong 0 36" 0% 100%

Churng am 0 36 0% 100%
0,004% | Chung duong 36 0 100% 0%
Chirng 4m 0 36 0% 100%
0,008% | Chung duong 36 0 100% 0%
Churng am 27 9 75% 25%
0,012% | Chung duong 36 0 100% 100%
Chirng &m 31 5 86,1% 13,8%

*: M&i nong do lap lai 3 lan, véi 4 mau va dugc ghi nhan boi 3 ngudi quan sat

ddc lap. Téng cong & moi né)ng d6 ¢6 36 1an doc.
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Két qua cho thiy c6 su twong dong 100% giita 3 ngudi quan sat va
két luan ndng d6 MG 0,004% la ndng d6 tdi wu co thé phan biét duge cac mau
duong tinh va 4m tinh. Nong d6 MG cao hon din dén su gia ting dwong tinh
gia, Nong do6 MG thap s& khong thé phan biét duoc miu 4m va miu duong.
Mau xanh lam & cic 6ng mau duong tinh sau phan tng van con nguyén mau
cho dén ti da 6 tuan, ¢ diéu kién nhiét d6 phong. Thoi gian sau 6 tuan khong
dugc nghién clru. Cac thi nghiém sau do da dugc thuc hién béng cach str dung

nong do cudi cung 14 0,004% MG.

3.1.3 Ngudng phat hién caa b kit LAMP

Ngudng phat hién cua ky thuidt LAMP xac dinh giun luon duong rudt
duoc xac dinh bang cach thyc hién phan tmg LAMP v6i nén miu la diy nong
d6 ADN pha loang tir plasmid tai t6 hop mang doan gen 18S rRNA dic trung

cua Strongyloides stercoralis. Thir nghiém dugc chia lam hai giai doan.

Giai doan mot: Thuc hién do diém giéi han phat hién so cdp bang cich
thyc hién phan tmg LAMP véi ddy 6 nong d6 plasmid tai t6 hop duoc pha
loéing bac 10 lién tiép (tir 10°ng/pul dén 10 ng/uL). Nong do thap nhat ma tai
d6 ludn c6 san pham khuéch dai sau phan tmg LAMP chinh 13 ngudng phat

hién so cap can tim.

Giai doan hai: Thuc hién do ngudng phat hién voi do tin cdy 95%
(LOD95%) béang cach thyc hién phan tng LAMP v6i diy ndng do plasmid tai
t6 hop duoc pha loang tiém can voi ndng do ctia ngudng phat hién so cép ciia

giai doan 1.
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Bing 3.7 Két qua khao sat nguong phat hién so cap cia b moi LAMP

Nong do Két qua

(ng/uL) Lin1 Lin 2 Lin3
10° (+) *) (+)
107 (+) *) (+)
10°® (+) (+) (+)
10 () ) ¢
1010 () () ()
101 () ) ()
Neg1l ) ) )
Neg2 ) ) G

Két qua cho thiy, ngudng phat hién so cip cua bo mdi 1a 108 ng/pL twong
ung voi 2,82x10° copies/ L.
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Két qua duge danh gia bang cach quan sat sy thay doi mau dung dich

trong cac 6ng sau phan tmg LAMP va dién di san pham trén gel agarose 2%.

Hinh 3.11. Két qua khao sat ngudng phat hién ctia bd mdi LAMP chan doén

giun lvon duong rudt.

Ong 1: ndng d6 ADN 10ng/uL. Ong 5: ndng do ADN 10" °ng/pL.
Ong 2: ndng d6 ADN 107ng/L. Ong 6: ndng do ADN 10 ng/pL
Ong 3: ndng d6 ADN 10ng/uL. Ong 7: Ching 4m 1
Ong 4: ndng d6 ADN 10°ng/uL. Ong 8: chimg 4m 2

Hinh anh chét chi thi mau va chit dién di ciing thé hién ngudng phat hién so

cAp ctia bo mdi 1a 108 ng/pL.
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Bing 3.8 Khio sat ngwong phat hién cia bd kit chan doan giun lwon

dwong rugt

TT | Nongdd S6lwgng | Solan | SO lan Ti 18 dwong
(ng/pl) ban sao liplai | dwong tinh
(ban sao tinh (%0)
gen/pl)
1 1x10°® 2,82x10° 12 12 100,00
2 1x107 2,82x101 12 12 100,00
3 1x10°® 2,82x10° 12 12 100,00
4 7,5x107° 2,12x10° 12 11 91,67
5 5x10° 1,41x10° 12 8 66,67
6 2,5x10° 7,05 x 10 12 6 50,00
7 1,25x10°° 3,53x101 12 4 33,33
8 1x10° 2,82 x101 12 2 16,67
9 | 6,25x10%0 1,41 x10* 12 1 8,33
10 | 3,125x101° 7,05x10? 12 0 0,00
11 0 0 12 0 0,00

LOD95% cua cua bo kit LAMP chdn doan GLDPR sau khao sat 1a
2,12x10° s6 ban sao gen/uL (95% Cl:1,71x10° ban sao gen/ul dén 2,89
x10%an sao gen/ul). Pay 1a ngudng phat hién tot, cho phép phat hién tac
nhan gy bénh & mat do thap.
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Dose-Response plot

Probability

00h I L L 1 | |
0.0 0.5 1.0 1.5 2.0 25 3.0

Néng_do

Hinh 3.12. B thi biéu dién LOD 95% cuia bo kit LAMP chan doan GLPR.

3.1.4 Két qua xay dwng chitng dwong

3.1.4.1 Két quan nhan bdn doan gen dich chira trinh ty thiét ké méi LAMP
bang phwong phdp PCR

Thyc hién PCR don véi cip mdi dic hiéu nhan ban doan trinh tu dich
bao chon vung trinh tu thiét k& mdi LAMP sit dung dé xac dinh GLPR trén
gen 18S rRNA tir mdu ADN chudn. Dién di dé kiém tra san phdm PCR trén

gel agarose 1%.

Hinh 3.13. San phdm PCR chira trinh ty gen dich Strongyloides stercoralis
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Két qua thu duoc doan gen dich c6 kich thudc 226 bp dung nhu kich thuéc
thiét ké.

Céc bang ADN nay dugc tién hanh tinh sach va giai trinh tuy so sanh véi
gen 18S rRNA cuia Strongyloides stercoralis trén ngén hang gen. Két qua cho
thdy c6 su twong ddng 98% giita hai trinh ty nay. Nhu vdy, san pham PCR

nay c6 thé sir dung dé chuyén vao vector tach dong.
3.1.4.2 Két quad bién nap vector

San phém PCR ¢ trén duogc tinh sach (thoi gel), sau d6 dugc chén vao
vector pUC19, sau d6 héa bién nap vao vi khuan E. coli chung DH5a™-T1R

va nudi cay chon loc trén moéi truong LB chia kanamycin.

(27 Eco01091 Pfol (=)

Bdet (18

uTI (25

@) Seal
Brgl (ss)
SacTl (53

Pmet (35

Cloned gene Strongyloides in — B (A
EFTH)

{2443) NmeAIIT El bp

Bstal (e
(a7 mare— o

[s818) AlwNT

(27109 PERFL BeevT [17ms)

Hinh 3.14. Plasmid tai t6 hop mang gen 18S rRNA ctia giun luon dudng rudt.
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Theo ddi khuan lac moc, lwa chon khuén lac tréng moc riéng ré€ trén dia
dé xac dinh kha nang chira plasmid tai to hop. Thu nhan cac khuén lac moc
dugc trén dia méi trudng cd bd sung khang sinh chon loc kanamycin nong do
cubi cung 13 50 pg/ml dé tich DNA plasmid. Nhan kiém tra plasmid béing
phan mg PCR v&i cip moi M13 va giai trinh tu, so sanh v&i ngan hang gen

¢6 ty 1¢ trong dong 98% chimg to doan gen dich da dugc chén thanh cong.

Doan trinh tu bao ton trén gen 18S rRNA cia giun luon dudng rudt co
kich thudc 596 bp dugc chén vao vector pUC19 va nhan dong. Két qua chung
t6i thu dugc Plasmid tai tb hgp mang doan gen 18S rRNA dic trung cho giun
lwon dudng rudt c6 kich thude 3282bp. Luong Plasmid thu hdi 1a Spg va hoa
tan trong S0pL dé thu dugc ndng d6 100ng/uL, twong duong véi 2,82x10%°
copies/pL.

3.1.5 Két qua ché tao bd kit LAMP chin doan nhiém S. stercoralis

Chung toi da ché tao kit va dong goi vai s luong 1a 2000 test & quy mo
phong thi nghiém dé phuc vu cho hoat dong thir nghiém va kiém dinh. B6 kit
dugc dong goi 50 phan Gng/bd gdbm: T& hudng dan sir dung cua bo kit (Phu

luc 2) va 6 dng hoa chét v6i thanh phan va sé lugng cu thé theo bang sau
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Bang 3.9 Thanh phan ciaa bd kit

So Thanh phan Thé tich S6 lwgng
TT (Dung dich) (50 phan irng) (6ng)
01 WT - 01 800 pL 01

02 STE-MM - 02 650 pL 01

03 STE-PM - 03 130 uL 01

04 Bst-Taq — 04 52 uL 01

05 MG - 05 50 uL 01

06 STE-PC - 06 102 pL 01

Ngoai hop ctia bd kit co nhdn véi day du thong tin vé 16 san xuét, ngay

hét han, di€u kién bao quan, noi san xuat.

~———_LSTIUTE OF MALARIOLOGY PARASITOLOGY AND ENTOMOLOGY .
R AT = s
B0 KIT LAMP CHAN BOAN GIUN LUUN i :

Strongyloides stercoralis

00 47 huing 3l g e Y
o4 s ki e i o

B4 quin: Tir -25°C 8bn 15°C

HO: 12 b tir ngdy sdn xubt
mu”a‘w’w

Hinh 3.15 Hinh anh b6 kit LAMP chin doan giun luon dudng rudt.
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HUONG DAN SU DUNG VA BAO QUAN BO KIT LAMP CHAN
POAN GIUN LUON Strongyloises stercoralis.

Nbi dung cua to hudéng din gdm nhimg diém chinh sau:

- Gidi thiéu
+ Néu nguyén tic cia phuong phap LAMP chan doan giun lwon duong
rudt: Bo Kit nay dung dé phat hién Strongyloides stercoralis bang ky thuat
khuéch dai ding nhiét mach vong trung gian (LAMP - Loop Isothermal
Median Amplification). B4 Kit bao gdm céc thanh phan co ban ctia mot phan
tmg LAMP, st dung cac cip mdi ddc hidu duoc thiét ké trén ving gen 18S
rRNA cua S. stercoralis dé phat hién loai nay mot cach chinh xac voi do nhay
Cao.
+ Nén méu stir dung cua b kit 14 ADN tach chiét tir mdu mo, mau phan
hodc mau nude tiéu.
- Thanh phin va quy cich dong géi

Néu rd cach dong goi ciia bo kit 1a 50 phan tng/hdp va bd kit gdm 6 hop

hoa chét duoc trinh bay rd vé tén va sb lugng tom tit trong mot bang
- Huéng din sir dung: Bao gdm 4 tiéu muc nho

+ Chudn bi phan tmg LAMP: Néu 16 cac budc tién hanh phan ung
LAMP

+  Diéu kién phan tng LAMP: Néu 16 diéu kién nhiét va thoi gian cia
phan tng LAMP.

+ Phién giai két qua: Néu rd cach doc két qua cua b kit.

+ Céc tinh hudng phat sinh va cach xir Iy: Néu rd cac tinh hudng c6 thé

xdy ra trong qua trinh st dung b kit va cach xu ly.
- P9 nhay, do dic hiéu: Néu rd do nhay, do dac hiéu va ngudng phat

hién cua bd kit. SO lugng mau da dugce st dung dé danh gia cac chi so trén.
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- Mot s6 hru y: Néu rd mot sd diém can cha y dé dam bao sir dung bo kit
hiéu qua va dam bao do tin cay két qua.

- Piéu kién bao quan: Néu 13 diéu kién bao quan cua bo kit -20°C +5

- Han dung: Néu 15 han dung cta bo kit 13 1 ndm ké tir ngdy san xuat
khi dung dich chua mé nip va 06 thang sau khi mé nap.

- Noi san xuét: Néu 15 bo kit 1a san phdm cua dé tai cip nha nudc véi
mi sb KC10.16/16-20 va dugc san xuét thu nghi€m tai Vién sOt rét - Ky sinh
trung - Cén trung Trung wong

- Tai liéu tham Khao: Néu rd cac tai liéu tham khao chinh vé& nguyén ly

cua ky thuat LAMP dung dé chan doan giun luon Strongyloides stercoralis.

3.2 Danh gia d9 nhay, do dic hiéu, tinh 6n dinh caa b kit tai phong
thi nghiém va thuc dia
3.2.1 Panh gia d9 nhay, d¢ dic higu caa bd kit LAMP tai phong thi
nghiém

Tién hanh danh gia do nhay do dic hiéu trén 132 mau phan thu thap tai

tinh Long An va cac mau thu tir DPHYK Pham Ngoc Thach nim 2018.

Biang 3.10 Tém lIwgc két qua xét nghiém mau phan chan doan GLPR

bing cic phwong phap soi phan tryc tiép va real-time PCR

. Real-time PCR
Soi phan truec tiép
(+) ¢
Duong tinh 32 0
Am tinh 0 100
Tong 32 100

Xét nghiém 132 mau phan thu thap tai tinh Long An va thu tr PHYK
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Pham Ngoc Thach nim 2018 bang cic phuong phap soi phan truc tiép, real-

time PCR cho két qua nhu nhau gdm 32 méu duong tinh va 100 mau 4m tinh

(bang 3.10 va phu luc 3)

Béng 3.11 Tém lwgc két qua xét nghiém méiu phan chin doan GLPR

bing cac phwong phap soi phan truc tiép va LAMP.

LAMP
Soi phén truec tiép
() Q)
Duong tinh 31 1
Am tinh 3 97
Tong 34 98

Xét nghiém chan doan GLPR 132 miu phén trén bang phuong phap

LAMP thi c¢6 két qua 1a c6 34 mau duong tinh va 98 mau am tinh (bang 3.11

va phu luc 3)

ARN

" 170866

Amplification Plot

DH 56

- f)HOS

- ammchirng duwong

w=DH21

00

0 2 4 [} ] 10

12 4 16 1

Cycle

N 12 u N

V¥ 2 ¥ ¥ ¥ 4

Hinh 3.16 Két qua real-time PCR
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Biang 3.12 Két qua dd nhay, d dic hiéu cia bd kit LAMP chin doan

giun lwon duwdng rugt

Maiu phan xét nghiém Strongyloides
Ketqua kit | g0 0oralis da duwge xdc dinh bing qPCR Téng
LAMP
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 dac hidu Sp: 97,00% (95% CI: 91,48% - 99,38%)

Trong nghién ctru nay, ching toi tién hanh tinh toan do nhay, do dac
hi€u cua bd kit LAMP so sanh vadi phuong phap qPCR lam phuong phap
tham chiéu (chuan vang). Két qua & bang 3.12 thé hién d6 nhay, do dic hiéu
ctia bo kit LAMP chin doan GLBR lan luot 1 96,88% va 97%. Nhu vy bd
kit LAMP chan doan GLBR c6 d6 nhay, d6 dic hiéu cao, dap tng yéu cau ddi

v6oi mot bd kit xét nghiém chan doan.

3.2.2 Piéu kién bao quan va d on dinh cia bd kit LAMP chin doan

giun lwon dwong rugt

B0 kit dong goi vao thang 1/2019 va duge bao quan & nhiét do -20°C +
59C. Cac mau sir dung dé danh gia 1a 3 miu chuan duong & néng do 107
Sng/pL, 107ng/uL va 10®ng/uL (twong tmg vdi éng 1, 2, 3); 2 miu bénh

duong tinh (trong Gmg v&i dng 4, 5); 2 miu 4m tinh (twong tng voi dng 6, 7).
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Céc thi nghiém dugc tién hanh lap lai mdi thang 1 lan, 3 thang mot l4n va sau
12 thang & cac diéu kién bao quan 2-8°C va - 20°C + 5°C sau khi md nip bd
kit.

Bing 3.13 Két qua khao sat d9 6n dinh cia bd Kit sau 6 thang bao quan

Nong do Piéu kién bao quan 2-8°C sau mé nip
(ng/pL)
1/2019 | 2/2019 | 3/2019 | 4/2019 | 5/2019 | 6/2019
10 ) ) ) ) ) )
107 +) +) +) +) +) +)
10 +) (+) +) (+) +) (+)
Mau duong 1 (+) (+) (+) (+) (+) (+)
(5,1 x 10%)
Mau duong 2 +) (+) +) (+) +) (+)
(4,2x107)
Neg 1 Q) ) Q) ) Q) )
Neg 2 ) ) ) ) ) )

Nhu vay, bo kit van hoat dong on dinh sau 6 thang mo nép st dung.
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Hinh 3.17A. Két qua khao sat tinh | Hinh 3.17B. Két qua khao sat tinh
on dinh cua bd kit sau 1 thang bao on dinh cua bo kit sau 6 thang bao

quan quan sat dya vao chi thi mau. | quan quan sat dua vao chi thi mau.

1 2 3 4 5 6 7 8 M9 10 111213 14 15 16

Hinh 3.18 Hinh anh dién di san phdm LAMP sau 1 thang va 6 thang bao
quan

Lan 1-7: san pham LAMP sau 1 thang bao quan.

Lan 9-15: san phdm LAMP sau 6 thang bao quan.

Hinh anh cua chat chi mau va dién di san pham ciing cho thay b kit van hoat

dong 6n dinh sau 6 thang mé nap sir dung
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Bing 3.14 Két qua khao sat dd 6n dinh sau 4 |in 1am tan va dong da.

Nong dd Piéu kién bao quan - 20°C + 5°C sau
(ng/uL) khi mé nip
2/2019 | 5/2019 | 8/2019 | 12/2019
10° (+) (+) (+) (+)
107 (+) (+) (+) (+)
10° (+) +) (+) ()
Mau dwong 1 (+) (+) (+) )
Mau duong 2 (+) *) (+) ()
Neg 1 () () () ()
Neg 2 () () () ()

Bo kit khong con 6n dinh khi tién hanh 1am tan va dong da tro lai & lan
thir 4.
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Bang 3.15 Két qua khao sat dd 6n dinh ciia b Kit sau 12 thang bao quan.

Noéng do Piéu kién bao quan - 20°C + 5°C
(NGML) | LAn 1: thang 1/2019 | Lan 2: thang 1/2020
10° (+) +)
107 (+) (+)
10° (+) (+)
ADN mau 1 (+) +)
ADN méu 2 (+) (+)
Negl ) )
Neg2 ) )

Bo kit vAn hoat dong 6n dinh 1 nam ké tir ngay san xuét khi chua mé nép

T
TRARAL

Hinh 3.19 Két qua khao sat tinh 6n dinh cua bé kit sau 12 thang bao quan.

Hinh anh chét chi thi mau cling phan anh bo kit van hoat dong 6n dinh sau 1

nam ké tr ngay san xuat khi chua mé nap.
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3.2.3 Danh gia bd kit tai thwe dia, so sanh b Kit véi by moi Pedro va véi
hai phwong phap chin do4n giun lwon thudng dung

3.2.3.1 Két qud ddnh gid bj kit tai thue dia
Bing 3.16 Néi dung hoat dong tap huéin va danh gia kit tai thye dia

Noi dung hoat dong Thoi Dia diém S6 lwong miu

gian thuc hién

Tap huén ky thuat LAMP | 6/2019 | Pai hoc Y dugc 50 mau

chan doan GLDR Thanh phd H6
Chi Minh
Panh gia Kit LAMP chan | 6/2019 | Xa Loc Giang, 150 mau
doan GLBR (bot 1) Tan My, Huyén
Puc Hoa, tinh
Long An
Panh gia Kit LAMP chan | 6/2020 | Xa My Hanh 150 mau
doan GLDR (Dot 2) Nam, My Hanh

Bic, Huyén DBuc
Hoa, tinh Long
An

Noi dung va thoi gian cia cac hoat dong phu hop vdi muc tiéu nghién
ctru.

Chung toi d4 tién hanh tap huan k¥ thuat sir dung bo kit LAMP chan
doan GLDR tai Dai hoc Y dwoc Thanh phé H6 Chi Minh va cic Trung tim Y
té xa thuoc huyén Pirc Hoa, tinh Long An. Ddng thoi, b kit nay cling da
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duoc tién hanh trién khai danh gia kha nang hoat dong tai thuc dia tai 4 xa:
Loc Giang, Tan My, My Hanh Nam, My Hanh Bic, huyén Puc Hoa, tinh
Long An. Téng s6 mau danh gia 2 dot 1a 300 mau. Cac mau phan dugc thuc
hién theo 3 phuong phéap soi phan truc tiép tim AT giun lwon, sir dung b kit
LAMP chan doan GLBR va qPCR. Két qua dugc trinh bay ¢ bang sau:

Béang 3.17 Két qua tAm soat giun lwon tai thue dia ciia 3 phwong phap

Két qua (+) Két qua (-) Tong s6
Phuong phap S — x
Somau | Tile | Sbmau | Tilé mau
Soi phén truec tiép 0 0% 300 100% 300
gPCR 3 1% 297 99% 300
LAMP 3 1% 297 99% 300

Bing 3.18 Két qua chdn do4n nhiém giun lwon dwdng rudt tai thue dia
cua gPCR va LAMP

Két qua cua kit Két qua ciia qPCR
LAMP : R Tong
Duong tinh Am tinh
Duong tinh 3 0 3
Am tinh 0 297 297
Téng s6 3 297 300

Két qua LAMP cho thiy c6 3 miu trong 300 mau thyc dia c6 két qua
duong tinh vai S. stercoralis. Cac mau ADN da duoc tach chiét cho k¥ thuat

LAMP tai thuc dia duogc Chuyén vé phong thi nghiém dé thuc hién qPCR véi
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muc dich 1 so sanh kiém chimg. Két qua qPCR cho thiy, gPCR ciing cho két
qua duong tinh véi S. stercoralis d6i voi LAMP va 4m tinh d6i voi 297 mau

con lai. Két qua cho thdy c6 su twong ddng 100% giita LAMP va qPCR.

3.2.3.2 Két qua so sanh bg kit LAMP vgi bg méi c6 cing muc dich twong
tw

Do chua ¢6 bd kit LAMP chan doan GLPR duoc thuong mai hoa trén
thi truong, ching toi tién hanh so sanh bd kit LAMP trong nghién ctru cla
chung t6i v6i bd mdéi LAMP chén doan GLDR cuia tac gia Perdro- Fernandez-
Soto va cong sy duge cong bd trén tap chi Plos Neglected tropical diseases
nam 2016.

Qué trinh nay dugc tién hanh thuc nghiém trén 50 mau: 25 miu duong
tinh, 25 mau am tinh di duoc x4c dinh bang phwong phap real-time PCR. Két
qua duoc thé hién qua phu lyc 4 va bang 3.18.

Bing 3.19 Két qua danh gia dd phu hop giira bd kit LAMP trong nghién

ciru va B méi Perdro

Bd moi LAMP trong nghién ciru nay
Perdro- Fernandez - Soto - _ Tong
SO ca (+) SO ca (-)
(2016)
S6 ca (+) 18 0 18
6 ca (-) 2 30 32
Toéng 20 30 50
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Hé s6 Kappa dugc tinh nhu sau:

Ti 1€ quan sat 2 xét nghiém déu cho két qua giéng nhau

P, = 18;)30 ~ 096

Ti & phu hop mong muén la:

1840 _ 18+2 = 2+30 _ 0430
P. = X + X ~ 0,53
50 50 50 50
C A X 0,96—0,53
Chi so Kappa la: K = Toss ~ 0,91

Vé6i K = 0,91 ching to kha nang chan doan S. stercoralis cua bo kit LAMP

trong nghién ciru nay pht hop cao voi b mdi di cong bd cua Perdro.

3.2.3.3 So sanh 3 ky thudt LAMP, soi phan truc tiép va ELISA trong chdn
dodn nhiém giun lwon tai khoa kham bénh chuyén nganh, Vign Sét rét-Ky

sinh trung-Cén trung Trung wong

Két qua xét nghiém chin doan nhiém GLBR cua 141 bénh nhan dén
kham tai Khoa kham bénh chuyén nganh, Vién S6t rét-Ky sinh trang-Con
trang Trung wong bang cach st dung ba ky thuat LAMP, soi phan tryc tiép va
ELISA duogc trinh bay theo phu luc 5 va bang sau:
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Bang 3.20 Tém lwoc két qua chan doan nhiém giun hron tai khoa

Kham bénh chuyén nganh bing 3 phwong phap

ELISA LAMP
Soi phan truc tiép @ 0 & 5
(+) : 31 mau 20 11 30 1
(-) : 110 mau 51 59 43 67
Tong 71 70 73 68

Do phu hop giita b kit LAMP trong nghién ctru v6i 2 phuong phap

duoc tinh nhu sau:

Bing 3.21 Két qua danh gia dd phu hop giira bd kit LAMP trong nghién

ciru va soi phan truc tiép

LAMP trong nghién ctru nay
Soi phan truc tiép _ Téng
S6 ca (+) S6 ca(-)
S6 ca (+) 30 1 31
S6 ca(-) 43 67 110
Téng 73 68 141

Ti 1 quan sat 2 xét nghiém déu cho két qua giéng nhau
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Ti Ié pht hop mong muén 1a:

30+1  30+43  43+67 _ 1467
P. = X + X =~ 0,49
141 141 141 141
. . 0,69—0,49
Chi s6 Kappa la: K = —— = 0,39
1-0,49

Vi K = 0,39 chimng t6 kha niang chan doan S. stercoralis cua bo kit LAMP 1a
phu hop thip véi phuong phap soi phén tryc tiép.

Bing 3.22 Két qua danh gia d9 phu hop giira bd kit LAMP trong nghién
curu va phuwong phap ELISA

LAMP trong nghién ciru nay
ELISA Téng
S6 ca (+) Sécal(-)
Sé ca (+) 63 8 71
Sé ca(-) 10 60 70
Téng 73 68 141

Ti 1€ quan sat 2 xét nghiém déu cho két qua giéng nhau

Ti & phu hop mong muén la:

63+8 _ 63+10 . 10+60 _ 8+60
P. = X + X ~ (0,5
141 141 141 141
oz . 0,87-0,5
Chi so Kappa la: K = Tz~ 0,74

Vé6i K = 0,74 chimg t6 kha niang chan doan S. stercoralis cua bo kit LAMP 1a
phu hgp khé véi phuong phap ELISA.
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3.2.4 Kiém dinh tiéu chuin co s& b kit

Tir cac két qua nghién clru, bo tidu chuan co sé ciia bd kit LAMP chin

doan giun luon duong rudt dugc hoan thién va trinh bay cu thé & bang 3.23,

véi cac thong so:

Bing 3.23 Tiéu chuin co sé cia b kit LAMP chin dosn giun luon

dwong rudt Strongyloides stercoralis.

TT Chi tiéu danh gia Tiéu chuin co sé

1 Nhan dang Phan tmg LAMP ¢ 63°C trong 60 phit
Mau duong tinh: Dung dich chuyén tir
mau xanh ddm sang mau xanh sang
Mau am tinh: Dung dich chuyén tir mau
xanh ddm sang khong mau

2 Do nhay > 95%

3 Do dac hiéu > 95%

4 Ngudng phat hién 3 béan sao gen/pL

5 Thoi gian  xét Khong qua 3 gio

nghiém
6 Do 6n dinh 12 thang trong diéu kién bao quan -20°C

+ 5°C; 6 thang ké tir ngdy mé nép

- B0 ti€u chuan co sé nay da dugc tham dinh boi Vién Kiem dinh Quoc gia

vic xin va sinh pham y té 1a dat yéu cau theo diing cong bd (phu luc 6).
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Chuong 4
BAN LUAN

4.1 Xay dung quy trinh va ché tao b kit LAMP dé chan doan nhiém

giun lwon dwong rudt Strongyloides stercoralis & nguai
4.1.1 Két qua thiét ké moi
4.1.1.1 Kétqud lwa chen trinh tw by méi cho phdn izng LAMP

Mdi (Primers) duoc coi 1a mot trong nhimng thanh phan quan trong nhat
ctia phan tng PCR va 1a mét trong nhiing yéu té dugc chi y trude tién khi
tién hanh mot k¥ thuat PCR méi. Nhidu xét nghiém PCR da duoc dugc thiét
ké dé phat hién S. stercoralis, v6i gen dich 14 gen ty thé cythocrome ¢ oxidase
tiéu don vi I (COX1) [71] hodc gen trong nhan t& bao 18S rRNA [65], [112]
hay 28S rRNA [73]. Trong d6, su khuéch dai cta tiéu don vi nho 18S (s6 gia
nhap Genbank AY029262) da dugc ching minh 14 nhay hon cytochrom ¢
oxyase 1 hodc trinh ty 1dp lai va dugc st dung trong hau hét cac xét nghiém
gPCR cho chan doan Strongyloides stercoralis [31], [43], [56]. Trong nghién
ctru phén tich tong hop vé vai trd ctia phuong phép sinh hoc phén tir trong
chan doan nhiém giun Ivon ndm 2018 ctia Dora Buonfrate va cong su, cac tac
gia thong ké da sb cac nghién ctru tng dung sinh hoc phan tir chin doan giun
lwon (16/18 nghién ciru) déu str dung gen dich 1a 18S rRNA [43]. Ving gen
dich nay ciing dugc sir dung trong cac nghién ctru ing dung SHPT dé dinh
danh Strongyloides stercoralis & Bic — Tay Thai Lan hay & nghién ctru phan
biét cac loai giun Iwon ¢ hai vung co kiéu khi hau nhiét déi, can nhiét doi
cling nhu nghién ciru tng dung LAMP dé phat hién Strongyloides stercoralis
trong phan va nudc tiéu cua tac gia Pedro va cs [112], [86], [65]. Ngoai ra

trong mot s6 nghién ctru, cac tic gia co thé st dung gen dich 1a gen 18S
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rRNA két hop vé6i gen ty thé COX1 nhu nghién ctru dinh danh Strongyloides
stercoralis va Strongyloides fuelleborni véi pham vi nhiéu nudc trén toan thé
gii [57] hay nghién ciru ctia Siyu Zhou va cong sy nam 2019 [104]. O Viét
Nam, trong cac nghién ctru vé giun lwon ¢ lién quan dén tng dung sinh hoc
phan tir, ciing c6 mot sd nghién ciru dinh danh loai giun luon dya vao ving
gen dich nay nhu nghién ctru cia tac gia Duong Thi Hong [11], tic gia Lé
Duc Vinh [25]. Thuc t& ciing ¢6 mot s6 nghién ctru sir dung gen dich khac
nhu nghién ciru img dung LAMP dé chan doan giun luon cua tac gia Matthew
R. Watts va cong sy nam 2014 va nam 2019. Trong nghién clru ciia minh, tac
gia Matthew R. Watts va cong su da su dung gen dich 1a gen 28S rRNA [73],
[74]. Vi vay chung t61 da chon vung gen dich trong nghién clru ciia minh la
18S rRNA. Chung t6i da tién hanh tai 30 trinh tu gen 18s rRNA cua loai

Strongyloides stercoralis, Strongyloides fuelleborni, Strongyloides ransomi

(mdi lodi 10 trinh ty) trén ngan hang dir lisu NCBI (www.ncbi.nlm.nih.gov)
va st dung phian mém MEGA 7 vdéi tinh ning Clustal W dé sip giong céac
trinh tu cua cac loai nham tim ra ving bao ton dic trung cho Strongyloides
stercoralis. Sau d6 vung trinh tur bao ton da xac dinh duoc dua vao phian mém
thiét ké mdéi LAMP chuyén dung Primer Explorer v.5 (Eiken, Nhat Ban) dé
lwa chon bd mdi va phai théa mén cac tidu chi vé do dai doan khuéch dai,
khoang cach gitra cdc mdi, nhiét d6 néng chay (Tm) cua timg mdi, tinh bén
virng & dau cac moi, thanh phan GC trong mdi, mdi tranh hinh thanh cac cdu
trac bac 2 va vi tri gin moi khong c6 trinh tu cat cia enzyme giéi han (bang
2.1 va bang 2.2). Két qua cac bang 3.1, 3.2, 3.3 va 3.4 cho thay khi danh gia
chét lugng cua mdi so v&i tiéu chudn thi cac mdi duoce lwa chon déu dat tiéu
chudn. Ti 1& CG tir 38 dén 46% nam gan trong khoang tiéu chuan tir 40-60%
d6i v6i mot moi chit luong. Tinh bén vitng & diu cac mdi: Dau 3’ cua cac

moi F2/B2; F3/B3; LF/LB va dau 5’ cua Fle/Ble duoc thiét ké vai nang
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luong tw do AG déu dat yéu cau < -4Kcal/mol. Cac mdi ching t6i lya chon
khong c6 tinh twong dong cao giita cac mdi trong cung cdp, do d6 dam bao
khong xay ra hién twong két cip (dimer) (1a hién twong mdi thay vi gin vao
khudn sé€ gfm vao moi nguoc voi nd hodc voi chinh no, tao ra cac san phém
PCR c6 kich thudc nho va lam giam lugng moi bét cip v6i khudn). DPong thoi
mdi ciing dap ung tiéu chi khong c6 tuong ddng chéo (13 hién twong ma cip
mdi s& khuéch dai mot gen khac c6 trong ADN khuén cua phan tng). B6 moi
ma ching t6i thiét ké ciing c6 do dai va kich thudc gan tuong duong voi bd
mdi sir dung trong nghién ciru vé tmg dung LAMP dé chin doan giun lwon
cta Pedro Fernandez-Soto cung cong sy nam 2016 va nam 2020 [86], [87].
Nhu vay b mdi ma chung t6i thiét ké dap Gmg du cac diéu kién dé ra ciia mot

hé mdi LAMP.

4.1.1.2 Khdo sdt tinh dic higu ciia b méi

Chung t6i khao sat tinh ddc hiéu ciia bd mdi thong qua hai tiéu chi 1a
cap moi F3-B3 c6 bit cap hoan toan véi trinh ty 18S rRNA cua giun luon
duodng rudt S. stercoralis duoc cong bd trén ngan hang gen va phan tng chéo
ctia bd mdi cho GLBR Strongyloides stercoralis véi ADN cua giun moc, giun

mo, Gnathostoma sp.

Két qua cho thdy mdi bat cip hoan toan vdi trinh ty 18S cia GLDR
Strongyloides stercoralis duoc cong bd trén ngén hang gen 1a dap tng yéu
cau tinh ddc hiéu ciia bd mdi vé mit 1y thuyét. Két qua & hinh 3.4 cho thdy,
khi ding phan mém Primer Blast dé kiém tra thi cho thiy doan mdi F3, B3
bat cap 100% trén ngan hang gen va c6 san phim khuéch dai cing véi kich

thudc 226 bp.

Tuong tu nhu vay, khi thuc hién phan ung PCR st dung cap moi F3 va
B3 trong bd mdi LAMP véi cac nén miu ADN tach chiét tir Strongyloides
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stercoralis, giun moc, giun mo, Gnathostoma sp. Tur Kkét qua dién di trén gel
agarose 2% cho thay san pham PCR thu duoc c¢é kich thudc 226 bp dbi voi
cac mau ADN tach chiét tir Strongyloides stercoralis, khong c¢6 san phdm
khuéch dai & cic miu ADN tach chiét tir cac loai giun con lai 1a dap tng yéu
cau tinh dic hiéu cua b moi vé mat thuc nghiém (hinh 3.5). Nhu vay b mdi
tur thiét ké dam bao dic hiéu cho Strongyloides stercoralis, khong co phan

ung chéo vai cac lodi giun khac.

4.1.2 Két qua xac dinh cac diéu kién phan i¥ng LAMP véi bd moi tw thiét
ké

Pay ciing 1a mot trong nhirng ndi dung quan trong ctia dé tai v6i nhiéu
thr nghiém dé xéac dinh cac diéu kién tdi wu cho phan tng LAMP dé co thé
chuén hoa timng mirc nhiét khac nhau, chuan héa timg loai hoa chat & cac nong
d6 khac nhau, thir nghiém dé xac dinh thoi gian phan tng LAMP ciing nhu
chét chi thi mau str dung dé doc két qua va xac dinh ngudng phat hién cta b
moi. Tur két qua lya chon cac cap moi, chung t6i da xac dinh duoc cac didu

kién cho phan timg LAMP dé khuéch dai ADN ctia Strongyloides stercoralis.

Nhiét d6 gin mdi (Ta) 1a yéu td quan trong hang dau, quyét dinh tinh
chinh xac cling nhu hi€u qua khuéch dai cua k¥ thuat PCR va cac ky thuat
khac, phat trién tir PCR. Pay 1a mot thong sb quan trong khi toi vu phan tng
PCR. T qué cao, mdi khong thé bit cap duoc vao mach khudn, T, qua thip s&
dan dén hinh thanh cac san pham khong dic hiéu. Nhiét do lai t6i wu dao
dong xung quanh nhiét do bién tinh ctia mdi (Tm) 5°C. Theo d6, nhiét do cua
phan tmg LAMP dugc tién hanh khéo sat tir 60 dén 65° C. Két qua dién di san
phim LAMP cho thiy khong c6 su khac biét giira 3 diém nhiét do khao sat 1a
63°C, 64°C, 65°C (hinh 3.6). Vi vy chung toi dd chon diém nhiét d6 trung

binh 63°C vi nhiét d 63°C dugc danh gia la tao diéu kién 0 mdi va tang
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cuong kha ning chiu dung cac chét e ché thuong duoc tim thiy trong cac
mau chin doan bénh. Py ciing 1a nhiét d6 phu hop nhat cho hoat tinh xtic tac
clia enzyme trong vi khuan so véi Bacillus tu nhién. Diéu kién vé nhiét do
phan tmg nay ciing tuong tw voi nghién ciru tng dung LAMP dé chan doan
nhiém Strongyloides stercoralis ¢ trong phan va nudc tiéu nim 2016 cia tac
gia Pedro Fernandez-Soto va cong su [86] va mdt nghién ciru khac ciing cua
tAc gia nay vao nam 2020 [87], hay nghién ctru phét trién k¥ thuat LAMP dé
phat hién san 14 16n & gan Fasciola spp. tir cac nén miu khac nhau nhu phan,
mo cua tic gia Nguyén Thi Hong Ngoc va cong sy ndm 2020 [17]. Tuy nhién
trong cac nghién ciru ctua tac gia Pedro Ferndndez-Soto va cOng sy, ngoai
bude dat nhiét d6 phan Gtng & 63°C, nhém nghién ciru con c¢6 thém mot bude
nang nhiét d6 ctia hdn dich 1én 80°C nham bat hoat men dé két thiic phan tng.
Trong khi d6 & nghién ctru LAMP dé chin doan nhidm Strongyloides
stercoralis cua tac gia Matthew R. Watts va cong sy vao nam 2014 thi nhiét
d6 cua phan tng LAMP duoc dit thdp hon (60°C) do trong qua trinh thyc
hién phan tng con c6 bude xir Iy & nhiét d6 95°C trudc d6 trudce khi dua vé
nhiét d6 phong va thém DNA polymerase [73]. Nhu vay so voi diéu kién
nhiét d6 phan tng LAMP trong cac nghién ciru cua cac tic gia Pedro
Fernandez-Soto va cs, tac gia Matthew R. Watts va cs thi trong nghién ctru
ctia chiing t6i, diéu kién nhiét do co thé tién hanh don gian hon voi mot nhiét

d6 6n dinh duy nhét la 63°C.
4.1.2.1 Néng dp MgSO4

Nong do MgSO, anh huéng dén hiéu qua va tinh ddc hiéu cia phan
tng PCR. Trong dung dich dém, ion Mg?* ddng vai trd quan trong nhét, n6
lam tang nhiét d6 nong chay (Tm-melting temperature) cia ADN mach doi,

tao ra phuc chit tan v6i dNTPs dé hinh thanh co chit ma enzym polymerase
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¢6 thé nhan ra, diéu nay rit can thiét cho qua trinh lién két ciia cac dNTPs.
Nong d6 MgSO, trong phan tmg thap lam giam hiéu qua nhan ban thdm chi
khong thé nhan ban dugc. Nguoc lai, & ndng dé cao, MgSO4 trc ché phan tmg
PCR hoac giam tinh dac hi¢u cua mdi do nd 6n dinh cAu tric bt cdp khong
dic hidu. Khi khao sat nong d6 MgSO,, chiing t6i tién hanh cac phan mg &
cung nhiét d6 63° C (da xac dinh & trén), thanh phan cic chét tham gia phan
trng 14 nhu nhau, chi khac biét vé& nong do Mg?* (4, 6 va 8 mM). Két qua duoc
danh gia thong qua dién di san pham trén gel agarose 2% (hinh 3.7A va hinh
3.7B) cho thiy & ndéng d6 Mg?* 8 mM cho san phdm LAMP véi hiéu suit
khuéch dai cao va 6n dinh trong khi & ndng 4mM khéng c6 san pham khuéch
dai, MgSO4 & ndng 6mM cho san phim khong 6n dinh, hiéu suit khong cao.
Vi vay chiing t6i chon MgSO4 ¢ ndng d6 8mM 1a ndng do t6i wu cho phan
ng LAMP. Nong d6 nay ciing phit hop véi nghién ctru phat trién ky thuat
LAMP (Loop-mediated isothermal amplification) dé phat hién san 14 16n &
gan Fasciola spp. tir cac nén mau khac nhau nhu phin, md cia tic gia
Nguyén Thi Héng Ngoc va cong sy ndm 2020 [17]. Tuy nhién ndng do nay c6
khac so voi nghién ctru LAMP dé chan do4n nhidm Strongyloides stercoralis
cua tac gia Matthew R. Watts va cong sy ndm 2014 [73] hay cua tac gia Pedro
Fernandez-Soto va cong sy trong cac nghién cliru ndm 2016 va 2020 [86],
[87]. Trong cac nghién ctru ctia minh, cac tac gia st dung ndng d6 MgSO,4
6mM. Piém khac giita nghién ctru clia cic tac gia ndy véi nghién ctru cia
chung t6i 1a trong dung dich phan Gng ctia nhitng nghién ctru d6 c6 st dung

thém betaine.

4.1.2.2 Thei gian tién hanh phan #ng LAMP

D6i voi budce khao sat thoi gian t6i thiéu thuc hién phan tmg LAMP,

chung t6i thir nghiém & cac murc diéu kién thoi gian 1a 40 phit va 60 phut, voi
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céc diéu kién va thanh phan phan tng dugc giit nguyén va dong nhat, thi
nghiém lap lai 3 1an. Két qua cho thiy thoi gian tdi thiéu dé khuéch dai ADN
trong phan g LAMP cuta b kit 1a 60 phut (hinh 3.8). Thoi gian thyc hién
phan ng LAMP nay ciing twong dong v6i nghién ctru phat trién k¥ thuat
LAMP dé phat hién san 1a 16n ¢ gan Fasciola spp. tir cac nén mau khac nhau
nhu phin, md cua tac gia Nguyén Thi Hong Ngoc va cong sy nam 2020 [17].
So v6i cac nghién ctru tmg dung LAMP khac trén thé giéi nhu trong cac
nghién ctru cia Pedro Fernandez-Soto va cong su da néu ¢ trén thi ngoai thoi
gian thyc hién phan tng 60 phut nhu nghién ciru ctia chiung t6i, cac nghién
clru nay con c¢6 bude nang nhiét dd ctua hdn dich 1én 80°C trong 10 phiit nhdm
bat hoat men dé két thuc phan g [86], [87] hay budc xir Iy ¢ nhiét d6 95°C
trong 3-5 phut trude khi dua vé nhiét do phong [73], [74]. Nhu vy, so véi cac
nghién ctru LAMP dé chin doan giun lwon cua céc tic gia Pedro Fernandez-
Soto, Matthew thi diéu kién vé thoi gian ciing nhu nhiét d6 phan tung cta

ching t6i don gian hon v&i mot mirc nhié¢t d6 va thoi gian ¢d dinh.
4.1.2.3 Chidt chi thi mau si dung dé doc két qua LAMP.,

C6 nhiéu nghién ctru da ching minh k¥ thuat LAMP 1a mot ky thuat
c6 do dac hiéu cao, d0 nhay, d0 nhanh va cho phép phat hién san phém
khuéch dai truc quan don gian bz‘ing cach quan sat do duc, chét chi thi mau
huynh quang va chat chi thi mau chi thi pH. M&i céch thirc lai c6 nhimg wu va
nhuoc diém riéng. Mic du do duc do két tua tring (magie pyrophosphate)
duoc tao ra sau phan tng LAMP c6 thé phat hién bang mit thuong, nhung no
¢6 d6 chum ngén (khoang 5 -10 gidy) sau khi 14y mau ra khoi may u nhiét. Do
vay cach phat hién nay co thé cAn mot may do do duc thoi gian thyc dé co két
luan chinh xac hon. Str dung cac chit chi thi mau huynh quang nhu calcein

hodac SYBR Green I nhu trong nghién ctru cta tac gia Pedro Fernandez-Soto



94

va cong su [86], [87] co gia tién dét, can c6 mot hé théng dén UV dé doc két
qua. Hon nita, calcein c6 thé két hop vaoi ion Mg?* gdy trc ché hoat dong ADN
polymerase va lam giam do nhay chung ciia xét nghiém. Viéc bd sung SYBR
Green I sau phan tng két ¢6 thé lam tang kha ning tap nhiém ADN, din dén
sai léch két qua. Chat chi thi mau pH Hydroxy Naphthol Blue (HNB) da duoc
nhiéu nghién ctru sir dung dé phat hién san pham cua LAMP, tuy nhién sy
khac biét gitra mau & nhitng mau duong tinh 13 mau xanh lam va mau tim
tuong mg & mau am tinh 14 chua rd rang. Gan day, chat chi thi mau Xanh
malachite (MG), [C6H5C (C6H4N (CH3) 2) 2] Cl) da duoc sir dung thanh
cong nhu 1a mot chét chi thi nhay véi pH dé phat hién cac san pham LAMP
va cac nghién ctru da chirng minh hi€u qua cta né [81], [96]. Su thay dbi mau
sdc ciia MG (dang cation) phu thudc vao pH cta dung dich (pH <2: vang, pH
= 3 - 9: xanh lam, pH> 10: khéng mau). Budc song hip thu cho MG la
621nm. Trong xét nghiém LAMP-MG, cac mau duong tinh va am tinh dé
dang duoc phéan biét bing mét thudong 1a mau xanh nhat va khong mau, twong
rmg. Viéc bd sung MG vao dém LAMP trude khi tién hanh phan tng khong
anh huong dén hoat dong cua Bst DNA polymerase, df”)ng thoi loai bo nguy
co tap nhiém giita cdc mau. Hon nita, k¥ thuat nay c6 thé dugc sir dung dé
sang loc nhanh sé lugng mau dang ké vai két qua co thé lap lai, nhat quan
bang cach sir dung céc thiét bi don gian va ré, chang han nhu may @ nhiét kho
hay bé i nhiét udt & mot nhiét do khong ddi. Uu diém ctia xét nghiém LAMP-
MG c¢6 thé cai thién va khic phuc nhiing han ché tir cac phat hién LAMP khac
nhu di dé cap ¢ trén. Do vy trong nghién ciru nay ching t6i lya chon MG
lam chét chi thi mau dé doc két qua sau phan tmg LAMP. Cac ndng d6 MG
duogc khao sat 1a 0,0012%, 0,008%, 0,004% va 0,001%. Mdi mot nong do
duoc tién hanh lap lai 3 1§n, Kkét qua dugc quan sat va ghi nhan boi 3 nguoi

doc lap. Két qua cho thdy, co su tuong dong 100% giita 3 ngudi quan sat
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(bang 3.6). Nhu vay co thé két luan rang nong d6 MG 0,004% la nong do t6i
wu ¢6 thé phan biét duge cac mau duong tinh va am tinh. Nong 46 MG cao
hon dan dén su gia ting duong tinh gia, nong d6 MG thap s& khong thé phan
biét dugc miu 4m va miu duong. Mau xanh lam & cac dng miu duong tinh
sau phan mg van con nguyén mau cho dén tdi da 6 tuan, ¢ diéu kién nhiét do

phong. Thoi gian sau 6 tudn khong duoc khao sat & nghién ciru nay.
4.1.3 Ngudng phat hién caa b kit

Trong nghién ctru nay, tir két qua ngudng phat hién so cap ciia bo moi,
chung t61 xac dinh dugc ngudng phat hién vdi do tin cay 95% (LOD95%) cua
ctia bd kit LAMP chén dodn GLDR sau khao sat la 2,12x10° s6 ban sao
gen/uL (95% Cl:1,71x10° ban sao gen/ul dén 2,89 x10%an sao gen/ul). Két
qua ngudng phat hién nay 1a twong duong so vdi ngudng phat hién cia cac
nghién ctru khac vé tng dung sinh hoc phan tr dé chan doan giun luon cua
céc tac gia khac. Trong nghién ciru ing dung LAMP dé chén doan giun luon
clia tic gia Matthew R, Watts va cong sy nam 2014, cho thiy ngudng phat
hién duoc xac dinh 14 <10 ban sao/ 1 phan g twong dwong nong do6 au tring
giun lwon (bi nghién) 1a 10%/ 1 phan tng [73], [78]. Con trong nghién ctru
g dung real-time PCR dé chin doan giun luon cia tac gia Yasmin Sultana
va cong sy nam 2013 cho thdy ngudng phat hién 1a ndng d6 du tring giun
lwon bi nghién ciing 1a 10% 1 phan tng [116]. Con trong nghién ciru so sanh
real-time PCR va LAMP dé chan doan giun luon ciia Matthew R, Watts va
cong sy ndm 2019, thi ngudng phat hién cua real-time PCR va LAMP c6
ndng d6 4u trung giun lwon bi nghién 1an luot 1a 10/ 1 phan tng va 10% 1
phan tng [74]. Két qua ciia ngudng phat hién trong nghién ciru nay cho thiy

day 1a ngudng phat hién t6t, thap twong duong vé6i cac nghién ctru trén thé
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gidi, 1a co s dé phat trién ing dung bo kit LAMP c¢6 d6 nhay tt dé chan
doan nhiém GLPR ¢ Viét Nam.

4.1.4 Két qua xay dung chirng dwong

Chimg duong trong cac b kit LAMP xac dinh nhiém Strongyloides
stercoralis dugc xdy dung bang cong nghé ADN tai tb hop theo huéng dan
NIMPE.HD 03. PP/44. Piu tién chang t6i tién hanh nhan ban doan gen dich
chira trinh ty thiét k& mdi LAMP bang phwong phap PCR. San phim thu duoc
dem dién di dé tach va tinh sach dé thu ADN tinh khiét. Tiép theo, chung t6i
tién hanh chén doan ADN dich vao vector pUC19 va ding phuong phap hoa
bién nap vao vi khudn E. coli trudc khi nudi cdy trén dia méi truong co bd
sung khang sinh chon loc kanamycilin ndng d6 cudi cung 1a 50 ug/ml xéc
dinh hiéu sudt chén doan ADN dich vao vector tach dong. Trén dia nudi cdy,
céc khuan lac mau tréng duoc thu nhan, tinh sach va kiém tra bé“mg phéan ung
PCR. San phém cua phan tng PCR duoc tinh sach va gidi trinh tu, so sanh
v6i trinh tyr gen ciia GLDR trén ngén hang gen véi do twong dong 1a 98% dé
khang dinh doan ADN dich d& duoc chén thanh cong vao vector tach dong va
duogc bién nap thanh cong vao ching vi khuan E. coli. Cudi cing ching toi
thu dwoc Plasmid tai t6 hop mang doan gen 18S rRNA dic trung cho giun
lwon dudng rudt cé kich thude 3282bp. Luong Plasmid thu hdi 1a 5pg va hoa
tan trong 50pL dé thu dugc ndéng d6 100ng/uL, twong dwong véi 2,82x10%°
copies/uL. Véi ndng do gdc nay hoan toan dap tmg lugng chimg chuan cho
2000 test thir nghiém. Ngoai ra chung vi khuan mang vector tai t hgp mang
doan ADN dich cua GLDPR dugc bao quan trong diéu kién -70°C dé c6 thé
san sang nhan nudi va tinh sach ADN khi can thiét dam bao tach chiét dugc

ADN dé lam chimg duong chuan.
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4.1.5 Két qua ché tao b kit LAMP chin do4n nhiém S. stercoralis

Chung t6i da ché tao kit va dong gbi voi s6 luong 1a 2000 test & quy md
phong thi nghiém du dé phuc vu cho hoat dong thit nghi¢m va kiém dinh. B6
kit dugc dong goi 50 phan ng/bd, c6 cac dng va hudng dan d& sir dung ciing
nhu huéng dan bao quan. Nhu vay véi quy cach dong goi gon nhe, thi viéc

van chuyén dén noi st dung 1a hoan toan thuan tién.

4.2  Pinh gia dd nhay, d¢ dic hiéu, tinh 6n dinh cia b kit tai phong
thi nghiém va thuec dia

4.2.1 Panh gia @9 nhay, do dac hiéu ciaa b kit LAMP tai phong thi

nghiém

bé danh gia dugc d6 nhay, do dac hiéu cia bd kit LAMP tai phong thi
nghiém, chung t6i da so sanh két qua xét nghiém chin doan nhiém giun lwon
trén 132 mau bang bd kit LAMP véi phuong phép tham chiéu (chuin vang).
Chung t6i chon phuong phap gPCR lam phuong phap tham chiéu do day la
hai phuong phap SHPT c6 do nhay twong dwong trén cac nén mau khéac nhau.
Phuong phap qPCR nay khuéch dai cling dya vao doan gen 18S rRNA, da
dugc xac dinh 1a c¢6 do dac hi¢u cao hon 99% khi so sanh vdi phuong phap
ciy phan Harada — Mori, c6 do nhay 100% ddi véi nhimg truong hop nhiém
trung binh va nhiém ning [116]. Tir két qua xét nghiém chan doan nhidm giun
luon S. stercoralis trén 132 mau phan thu thap tai hai tinh Long An va céac
mau bénh phém thu tr truong PHYK Pham Ngoc Thach nam 2018 cua
phuong phap qPCR va LAMP (bang 3.10), ching t6i tinh d§ nhay, d¢ dac
hiéu cua bd kit LAMP nhu bang 3.11. D6 nhay, d6 déc hi¢u ctua b kit LAMP
1an luot 12 96,88% (95% CI: 83,78% - 99.92%) va 97,00% (95% Cl: 91,48% -
99,38%). K&t qua nay cho thiy, bo kit LAMP chén doan GLDR c6 do nhay,
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d6 ddc hiéu cao, dép ting yéu cau ddi véi mot bo kit xét nghiém chan doan.
Ngoai ra hé sé Kappa dé danh gia sy phu hop giita hai phwong phép qPCR va
LAMP trén bo mau nay 1a K= 0,92. Nhu vay bd kit LAMP trong nghién ctru
nay c6 su phit hop cao voi phuong phap qPCR. Két qua nay gop phan cing cb
thém dir liéu vé hiéu qua cua LAMP trong chan doan nhiém GL la dat mirc
gan twong dwong v&i phuong phap qPCR. Nghién clru cia tac gia Matthew va
cong sy nam 2019 ciing so sanh giita LAMP va qPCR khi ap dung vao chan
doan nhiém GLPR trén 396 mau phan tai Bangladesh va Australia. Trong
nghién ctru nay, cac tic gia cling sir dung phuong phap real-time PCR lam
phuong phap tham chiéu thi d6 nhay cia LAMP 1a 77.3% (95% CI: 64.5 -
86.6) va do dac hiéu 1a 100% (95% CI: 98.9 - 100), hé¢ s6 Kappa ctia k¥ thuat
LAMP va real-time PCR tinh dugc 1a 0,79, cho thdy d6 twong ddng cua 2 ky
thuat nay trong chan doan giun lwon gin nhu pht hop kha [74]. So sanh két
qua nghién clru cia tac gia Matthew R, Watts va cong sy v6i két qua trong
nghién ctru cta chung toi thi thiy gan tuong dong. Tuy két qua nghién ciru
cua tac gia Matthew va cong su c6 d§ nhay thép hon nhung lai ¢6 d¢ dac hi¢u
cao hon so véi nghién ctru ciia chung t6i. Diém khac gitra hai nghién ciru 1a
trong nghién cuu cua tac gia Matthew R, Watts va cong su, cac tac gia st
dung doan gen dich trong k¥ thuat LAMP 1a gen 28S rRNA, khac vdi gen
dich 18S rRNA trong nghién ctru ctia ching toi. Nhu vay, khi 1dy phuong
phép gPCR lam tham chiéu thi két qua cho thiy do nhay va do dic hiéu cua
bd kit LAMP chan doan GLBR trong nghién ciru ctia ching ti cao va hoan

toan dap ng yéu cau doi voi mot bo kit xét nghiém chan doan.

4.2.2 Diéu kién bao quan va dd on dinh caa bp kit
Tinh 6n dinh ciia b kit dugc tién hanh qua 3 thir nghiém:
- Thir nghiém thir nhat nhim danh gi4 sy 6n dinh cua bo kit qua ting

thang sau khi m& nip va bao quan & nhiét ¢ 2-8°C bang cach mdi thang tién
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hanh thir nghiém lai bo kit vao mot ngay nhat dinh véi cac diéu kién da duoc
t6i wu. Két qua cho thdy tat ca cdc mau chudn dwong, miu lam sang dwong
tinh va mau am tinh déu c6 két qua 6n dinh qua timg thang, trong thdi gian
sau 6 thang thong qua hinh anh quan sat dya vao chi thi mau va dién di san

pham LAMP (hinh 3.17 A, B va hinh 3.18).

- Thir nghiém thir hai nhdm danh gia su 6n dinh cua b kit sau khi tan
da va dong da tro lai bang cach tién hanh thir nghiém md nip bo kit mdi 3
thang mot 14n véi cac diéu kién da duoc tbi vu, sau d6 lai tiép tuc bao quan bo
kit & diéu kién - 20°C + 5°C. Két qua cho thiy, cac lan tan da thir 1, 2, 3 twong
g v6i thoi gian sau 1 thang, 4 thang va 7 thang dé mé& nép sir dung va sau
d6 lai dong d4 trd lai thi cic mau chuén dwong, miu duong tinh, mau 4m tinh
déu c6 két qua 6n dinh. Tuy nhién & lan tan d4 thi 4 ing véi thoi gian sau 11
thang thi két mau chudn dwong ngay ngudng phat hién ciing nhu 2 mau lam

sang dwong tinh thi két qua da khong con chinh xac va chuyén sang 4m tinh.

- Thir nghiém thir ba nhdm danh gi4 tinh 6n dinh cta bo kit sau thoi
gian 12 thang bao quan ¢ didu kién - 20°C + 5°C bang cach tién hanh thuc
hién thi nghiém phan timg LAMP véi cac diéu kién da duoc t6i wu. Két qua
quan sat dya vao chi thi mau cho thiy b kit van hoat dong 6n dinh khi mé

nap sir dung sau 12 thang bao quan & diéu kién - 20°C + 5°C.

Nhu vay néu duoc bao quan & didu kién - 20°C + 5°C thi bo kit van
hoat dong 6n dinh sau thoi gian 1 nam, con néu da tan da va bao quan ¢ nhiét
dd 2-8°C thi bo kit van hoat dong 6n dinh sau 6 thang, thoi gian 1au hon thi
khong duoc khao sat. Tir két qua nghién ctru vé& d6 6n dinh cua bo kit LAMP
theo cac diéu kién bao quan nay cho théy néu bo kit duoc ap dung thuc dia thi
hoan toan kha thi. Tai cic co sO' y té 16n, noi c6 diéu kién bao quan vai tu

lanh 4m sau (- 20°C * 5°C) thi bo kit ¢6 han sir dung dung 1én dén 1 nam.
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Nguoc lai, tai nhimg co s y t& dia phuong, khong cé diéu kién bao quan véi
ti lanh am sau thi sau khi ra dong, bd kit dugc bao quan & ngan mat cua tu
lanh thong thudng véi nhiét do 2-8°C thi bo kit van ¢ han sir dung 14 6 thang.
Ngoai ra, két qua ciing cho thiy khong tién hanh 1am tan va dong da lai bo kit
qua 3 1an. Nhu vay, khi c6 nhu cau di chuyén xa thi bo kit van hoat dong t6t
sau d6 (du sau d6 duoc bao quan ¢ diéu kién - 20°C + 5°C hodc 2-8°C) nhung
can tranh truong hop tan da roi dong da lai nhidu lan s& lam bo kit khong con

cho két qua chinh xac

4.2.3 Panh gia b kit tai thwe dia, so sanh b kit véi by mdi Pedro va véi

hai phwong phap chin doan giun lwon thwong dung
4.2.3.1 Panh gia bé kit tai thue dia

Nhu véy, v6i nhitng két qua thu duoc cho thiy b kit LAMP chin doan
GLDR trong nghién ctru ciia chiing toi ¢ thé trién khai ngoai thuc dia cho ra
két qua chinh xac. Trong qué trinh trién khai tai thuc dia, chung t61 nhan théy
con mot s6 kho khan gidng nhu du doan nhu: Ky thudt LAMP tuy dugc danh
gia 1a mot ky thuat twong d6i don gian so véi cac ki thuat SHPT khéc, khong
can cac trang thiét bi phirc tap, dét tién nhung vi nén miu thir nghiém 1a mau
phan, vi vy qua trinh x@r 1y mau, tach chiét ADN con phuc tap va doi hoi
phai c6 nhitng trang thiét bi cho qua trinh xir Iy mau ban dau nhu may ly tam.
Day 1a mot trong nhimng khé khan khi trién khai k¥ thuat nay tai tuyén xa, do
cac tram Y té xa chi duoc trang bi co s& vét chit cho viéc kham chita bénh
don gian, thong thuong. Tuy nhién, trong twong lai, khi cac Trung tim Y té
tuyén xi dugc trang bi thém hé théng may ly tdm thi k¥ thuat nay hoan toan
¢6 thé trién khai don gian tai thuc dia. Ngoai ra khi mudn bao quan thoi gian

lau hon (nhu 1 ndm) thi bd kit LAMP can c¢6 diéu kién bao quan & -20°C %5
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Va c&c qua trinh thuc nghiém dién ra & didu kién nhiét d thap, do d6 khi trién

khai tai thuc dia con giap kho khin trong khau van chuyén va bao quan.

Bang 3.17 cho biét két qua xét nghiém chan doan nhiém GLDR bing
ba phuong phap soi phan truc tiép, sir dung bo kit LAMP dang nghién ctru va
phuong phap qPCR. Két qua cho thiy, véi phuong phéap soi phan tryuc tiép thi
khong phat hién truong hop nhiém GLDR nao (0%) va phwong phap qPCR va
LAMP cung cho két qua giéng nhau v6i 3 trudng hop duong tinh, chiém ti 1&
1%. Bang 3.18 cho thay két qua ciia 2 phuong phap qPCR va LAMP la phu
hop 100% v&i nhau.

Xét vé ti 1& nhiém giun luon trong 300 mau thuc dia cua ching toi thi ti
1¢ nay thap hon nhiéu so véi két qua nghién ctru tai 5 x va thi tran cta huyén
Puc Hoa cua tic gia Lé Puc Vinh nam 2017 - 2018 [25] la 6,64%. Trong
nghién ctru cuia minh, tic gia Lé Pirc Vinh st dung ¢& mau 16n hon rit nhiéu
so voi nghién ciru ching t6i (79 mau dwong tinh trong 1190 mau). So sanh
v6i mot s6 két qua nghién ciru nhimg nam trude day vé ti 1¢ nhiém giun lwon
duong rudt tai xa Phu My Hung [23] va xa Phu Hoa Bong [24] cua huyén Cu
Chi cta Tp. HCM, c6 vi tri tiép giap phia Dong voéi huyén Ptc Hoa (hinh
4.1), g?m v6i dia diém nghién clru, cac tac gia da xac dinh ti 1& nhiém giun
lwon lan lugt 13 12,6% (n = 294) va 9,2% (n = 766). Su khac biét vé ti 1¢ co
thé 1y giai bing nhitng nguyén nhan sau: trong cac nghién ctru & trén, cac tac
gia cling sir dung dong thoi nhidu k¥ thuat xét nghiém phan dé chan doan
nhiém giun luon, trong d6 c6 k¥ thuat cdy phan. Trong nghién ctru ctia minh,
tac gia Lé Puc Vinh st dung dong thoi hai k¥ thuat xét nghiém phéan dé chan
doan nhiém giun lvon 1a soi phan va cdy phan Harada Mori cai tién. Trong
khi d6, mot dic diém dang luu y 1a & nhitng ngudi nhidém giun luon man tinh,
sb lugng AT c6 trong phan rat it va xuét hién ting dot, khong lién tuc, néu chi

dung k¥ thuat soi phéan thi c6 do nhay réat thap, chi khoang 30% [91]. Vi vay,
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trong nghién ctru ctia chung t6i véi viée chi sir dung duy nhat k¥ thuat soi
phan nén kha ning dé tim thdy AT giun luon trong phan khéng cao so véi cac
nghién ctru ¢ trén. Ngoai ra, cac nghién ciru vira néu ¢ trén cla cac tac gia
cling tién hanh & nhitng dia ban xa, huyén khac, dan dén khac nhau vé tinh
chat dich t& khu tra cong voi viéc khic nhau vé thoi diém 1y miu so véi
nghién ctru ctia chiing t6i, nén c6 ti 1é nhiém giun lwon ciing khac nhau. Vi du
cu thé nhu trong nghién ctru cua tac gia Lé Puc Vinh tai huyén Dirc Hoa nim
2017 — 2018 ciing cho thiy khac biét nhiéu vé ti 1& nhiém giun lvon giita cac
xa nhu: tai x3 Pac Lap Thuong ti 1é nhiém lén dén 12,4%, trong khi d6 tai thi
tran Dirc Hoa thi ti 16 nhi®m chi 13 2,1%. Mot su khac biét quan trong nita la
khac biét vé quy mé nghién ctru, cac nghién ctru trén déu c6 ¢d mau 1én hon
¢& mau trong nghién ctru ctia ching t6i nén dua dén sy khong twong dong vé

ti 1& nhiém giun lwon.

So sanh v&i mot s6 nghién ctru khac tai Viét Nam nhu nghién ctru cia
tac gia Vi Thi Lam Binh (2014) tai 2 xa Duong Thanh, tinh Thai Nguyén va
Céo Dién ¢ tinh Phii Tho cho thay ti 1¢ nhidém giun lwon chung trong 1a 7,6%
[2]. Tuy nhién, ti 1¢ nhiém giun lwon trong nghién ctru ctia tac gia Vil Thi
Lam Binh 1a ti 1¢ cua nhitng ngudi c6 két qua huyét thanh ELISA tim khang
thé giun luon duong tinh, con tac gia Vii Thi Lim Binh ciing khong tim thay
trudng hop nao nhiém giun luon thong qua k¥ thuat xét nghiém phan trong
nghién ctru ctia minh. Didu nay phu hop v6i nhitng didu ma ching ta da biét:
vu diém cta cac phuong phap mién dich phat hién khang thé 1a c6 d6 nhay
cao, thich hop véi cac xét nghiém sang loc, tim soat nhiém giun lwon va nd
cling c6 y nghia trong theo ddi hidu qua diéu tri [83], [95] nhung lai c6 do dic
hiéu thdp khi st dung xét nghiém phan 1am tiéu chuan vang [53]. Tuong tu
nhu vay, trong nghién clru gé‘ln day vé nhidm giun luon & mién Bic Viét Nam

cuia tac gia Nguyén Vin Dé va cong sy nim 2019 [82] v6i ¢& mau 1a 2000
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nguoi tr cac tinh dén kham tai bénh vién Pai hoc Y Ha Nbi cho théy c6 400
nguoi, twong tg ti 18 20% c6 két qua huyét thanh chan doan tim khang thé
giun lwon dwong tinh. Tuy nhién khi soi phan cua 400 ngudi co két qua
ELISA duong tinh nay thi chi c6 10,5% (42/400) 1a c6 két qua tim thdy AT
giun luon. Tuy nhién, mot diéu dang luu ¥ 1a 2000 mau co trong nghién ciru
nay 1a nhitng mau thu tir nhitng bénh nhan di kham tai bénh vién, khong phai
méu thu ngdu nhién tir ngudi dan ngoai cong dong, vi vy miu trong nghién
ctru nay khong hoan toan dai dién cho miu cua cong dong dan cu.

So sanh v6i ti 16 nhiém giun lvon cua cac nude lang giéng véi Viét
Nam nhu Lao va Campuchia thi ti 18 nhiém giun luon trong nghién ctru nay
thip hon nhiéu. Tai Campuchia, cac nghién ctru gin ddy cho thiy ti 1& nhim
giun luon rit cao nhu ¢ tinh Preah Vihear 13 44,7% [36], [64], tinh Takeo 1a
21% [63], ving ndng thon Campuchia la 31,1% [35]. Cac nghién ctu tai
Campuchia déu duoc thuc hién voi c& mau rat lén (g?m 3000 mau) va trong
c4c nghién ciru ndy, cac tac gia chan doan nhiém giun lwon bang cach két hop
ca phuong phéap Kato — Katz, ciy phan trén thach va phuong phap Baermann.
Trong nghién ctru ndm 2017 tai tinh Xayaburi, Lao v&i ¢c& mau 516 [88] cling
cho thiy ti 16 nhim giun luon rat cao 1a 44,2%, cic tac gia sir dung k¥ thuat
cdy trén thach dé chan doan ca nhiém trong nghién ctru nay. Nhu viy, két qua
nghién ctu ctia hai nuéc Lao, Campuchia cé chung duong bién gidi voi Viét
Nam thi ti 16 cao hon rat nhidu. C6 thé 1y giai sy khac biét vé mat ti 1& nay do
nhitng nguyén nhan sau: thi nhét 1a cac phuong phép sir dung trong céc
nghién ctru nay (gdm c6 ciy phan, Baermann) c6 do nhay cao va rat phu hop
dé st dung trong chan doan nhidm giun lwon, thr hai 13 ¢& mau sir dung trong
c4c nghién ctru ndy 16n va thir ba 1a xét vé mat vi tri dia Iy thi nhitng dia
phuong nghién ciru nay déu ¢ kha xa ving bién gidi Viét Nam nén co thé dich

té ciia nhiém GLDR ciing nhiéu khac biét so véi Viét Nam.
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So sanh véi cac nude khic trong khu vuc Pong Nam A cho thay,
nghién ctru & Pong Béc Thai Lan cho thiy ti 1& nhiém giun luon 1a 23% véi
¢& mau 13 526 va phuong phap xét nghiém chan doan nhidm giun luon sir
dung trong nghién ctru ciing 1a cdy phan trén thach [89]. Téac gia Myo Pa Pa
(2018) nghién ctru tai Myanmar xac dinh két qua ti 1& nhiém chung 5,7%, céac
tac gia sir dung k¥ thuat cdy trén thach trong chan doan ca nhiém [80]. Nhin
chung cac két qua nghién ctru tai Thai Lan, Myanmar ciing cho két qua 1a ti 1
nhiém GLDR cao hon két qua cua nghién ctru ndy. Diéu nay ciing c6 thé ly
giai 1a sy khac biét vé yéu t6 dich t& va k§ thuat xét nghiém phéan chin doan
nhiém GLDR trong cac nghién trén ciing nhay hon so v&i nghién ciru cia
chung t6i. Tir cac két qua nghién ciru trén, c6 thé di dén két ludn cac qudc gia
tai khu vuc Pong Nam A 1a ving luu hanh ning cta bénh giun lwon [15],
[99].

So sanh véi cac khu vuc khac trén thé gii nhu nghién ctru tai huyén
Gisagara, thuoc mot tinh phia nam cia Rwanda xéc dinh ti 1¢ nhiém giun luon
bang k¥ thuat cdy phan trén thach va soi phan 1 17,4% [30]. Nghién ctru trén
dbi tuong tré em Ethiopia, xac dinh ti 1¢ nhiém giun lwon la 20,7% thong qua
ba phuong phap ky thuat tdp trung AT giun lwon dung Ether-formaline,
Baermann va PCR [34]. Tai khu vuc Nam M¥, mot nghién ctu dugc thuc
hién tai Bolivia trong ndam 2018 véi c& mau 1a 1.151 xéac dinh ti 1& nhiém giun
lwon thong qua ap dung phdi hop bdn k¥ thuat xét nghiém phan gom soi phan
tryc tiép, k¥ thuat tap trung AT giun luon dung Ether-formaline, Baermann va
ciy phén trén thach 1a 7,6%, con bang phwong phap chin doan huyét thanh
ELISA xé4c dinh ti 1¢ nhiém giun luon 1a 23% [69]. Cac nghién ctru tai nudc
Uc cho thiy ¢ phia Bic nude Uc ti 16 nhidm GLBR dugc chan doan bang
phuong phéap soi phan k¥ thuat tap trung AT giun luvon dung Ether-formaline
14 0,4%, con véi ky thuat PCR 13 6% (c& mau la 695) [49] va & dbi tugng tré
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em ¢ mién Trung nudc Uc c6 ti 1& duong tinh véi phuong phap ELISA phat
hién khang thé cua giun luon 14 16,1% (c& méu la 186) [32]. Trong khi d6 tai
chau Au, mot nghién ciru trén nhitng ngudi ghép than cho théy ti 1& dwong
tinh voi phuong phap ELISA phat hién khang thé ciia giun lwon 1a 3% (c&
mau 1a 200). Nhu vay, ti 1¢ nhiém giun luon cao vuot trdi tai cac qué)c gia
Chau Phi, Nam My, Pong Nam A di gop phan cap nhat va xac dinh chinh xac
hon ban dd phan bd giun luon trén toan cau, twong rng v4i nhan dinh bénh
giun lwon phan bd nhidu ¢ khu vuc Péng Nam A, chau Phi, Trung va Nam

M¥ [15], [99].
4.2.3.2 So sanh bg kit véi bg méi cé cung muc dich

Dé so sanh bd kit LAMP cua chung t6i va bo kit c6 cung muc dich,
ching t6i tién hanh tim hiéu vé cac b kit sdn c6. Tuy nhién chua c6 bo kit
LAMP chan doan GLPR duoc thuong mai hoa trén thi truong. Vi vay, chung
t6i tién hanh so sanh bo kit LAMP trong nghién ctru cua ching t6i voi két qua
ung dung bd mdi LAMP chin doan GLPR cua tac gid Perdro- Fernandez-
Soto va cong su dugc cong bd trén tap chi Plos Neglected tropical diseases
nam 2016 [86] thong qua tién hanh thyc nghiém trén 50 mau: 25 mau duong
tinh, 25 mau 4m tinh. Két qua dwong tinh, am tinh cua 50 miu nay da duoc
xac dinh bang phuong phéap real-time PCR. Két qua dugc thé hién qua phu luc
4 va so sanh sy tuong ddng cia 2 b kit théng qua bang 3.19. Két qua cho
thdy hé s6 Kappa khi so sanh giira 2 bo kit 14 0,91 chimg t6 bo kit LAMP cia
chung t6i phii hop cao v6i bd mdi di cong bd ciia Perdro. Diéu nay chimg to
b kit ctia chiing t6i dép tng tiéu chuan va do tin cdy dé phuc vu nhu ciu sir
dung cho cic nghién ctru danh gia hoic 4p dung ky thuat LAMP vao chin
doan nhiém GLDR.
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4.2.3.3 So sanh 3 ky thugt LAMP, soi phan truc tiép va ELISA trong chdn
dodn nhiém giun lwon tai khoa kham bénh chuyén nganh, Vign Sét rét-Ky

sinh trung-Cén triing Trung wong

- So sanh ky thuat LAMP va soi phan truc tiép

Phu luc 5, bang 3.20 va 3.21 cho thy két qua so sanh khi sir dung dong
thoi ky thuat LAMP va soi phén truc tiép dé chan doan nhiém giun luon trén
céc bénh nhan dén kham tai khoa Kham bénh chuyén nganh, Vién St rét- Ky
sinh tring-Cén tring Trung wong. Két qua tinh duoc hé s6 K = 0,39 ching to
kha nang phat hién chn doan cua bo kit LAMP 1a phu hop thép voi phuong
phap soi phan tryc tiép. K¥ thuat ma ching t6i st dung dé xét nghiém phan
trong nghién ctru 1a quan sat phét phan duéi kinh vi dé tim AT giun luon, ma
nhu chung ta da biét cac xét nghiém phan sir dung KHV thong thudng co do
nhay thap trong chan doan giun lwon [31], trong khi LAMP dugc d4nh gi 1a
¢6 d nhay cao hon. Thyc té, tir két qua ciia hai phuong phap LAMP va soi
phan, chung toi ghi nhan c6 43 truong hop duong tinh véi LAMP nhung soi
phan lai khong tim thiy AT giun lwon. Nguoc lai, c6 1 trudng hop soi phan
thiy AT giun lwon nhung két LAMP lai 4m tinh. Viéc ¢c6 mot miu soi phan
duong tinh nhung két qua LAMP lai am tinh c6 thé giai thich do cic nguyén
nhan nhu sau: nguyén nhéan thtr nhit 13 luong phan ding dé tach chiét ADN
khi thyc hién LAMP nho, c6 thé ddn dén am tinh gia. Van dé nay ciing duoc
tac gia Verweij va cong su da néu 1€n trong nghién ctru cua minh 1a cac xét
nghiém tim AT giun luon bang ky thuat SHPT khong c6 do nhay t6t hon
phuong Baerman hodc cdy trén dia thach ma nguyén nhan 1a do luong phan
twoi dugc sir dung d6i voi xét nghiém PCR thap hon 40 lan so véi lugng phan
trong phuong phap Baermann hodc ciy trén dia thach [31], [111]. Nguyén
nhan tht hai c6 thé 1a do bd mdi ciia b kit LAMP ¢6 thé khong dic hiéu cho

tat ca loai giun luon c6 ¢ Viét Nam. Thuc t€, trong nghién ciru méi ddy cia
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minh, tic gid Lé Puc Vinh da xac dinh dugc c6 2 loai giun luon gdy bénh tai
bic Hoa — Long An la Strongyloides stercoralis va Strogyloides ratti [25].
Nguyén nhén tht ba 1a mdt nguyén nhan chi quan ma chiing t6i cling nhu cac
tac gia cua cac nghién ctru khac khong loai trir, d6 1a sy kho phan biét gitra
AT giun méc va AT giun luon trong qué trinh soi phan c6 thé dan dén sai 1am
khi dinh danh 4u tring giun cta mau phan. Piéu nay lam cho sé truong hop
am tinh gia cuia ky thuat LAMP bi ting 1én khi danh gia két qua LAMP ma st
dung soi phan lam phwong phéap tham chiéu [37], [98]. Két qua khac biét giita
PCR va soi phan ciing gip trong nhidu nghién ctru khac nhu nghién ctru so
sanh giita phuong phap PCR va chan doan hinh thai hoc ctia giun lwon cua tac
gia Silvia A. Repetto va cong su (2016) ciing cho thay véi phwong phap PCR
phét hién dugc 71/237 mau c6 nhiém giun lwon, nhung chi c¢6 35/237 mau
phan phat hién thong qua chan doan hinh thai hoc v6i bon 1an 14y phan [103]
hay mdt nghién ctru khac cua tac gia Laura Fracisca Campo-Polanc (2018)
cho thiy c6 32/143 phat hién nhim giun lwvon qua phuong phap qPCR nhung
khi soi phan truc tiép thi khong phat hién miu nao c6 AT giun lwon [68]. Con
trong nghién nghién ctru phén tich tong hop cua tic gia Dora Buonfrate va
cong su (2018) vé vai trd ctia phuwong phap sinh hoc phén tir trong chan doan
nhiém giun lwon cho thiy PCR thich hop 13 mét xét nghiém mang tinh khiang
dinh hon 1a ding trong sang loc [43]. Tuy nhién két qua nghién ctru ma tac
gia Dora Buonfrte va cong sy tong hop 1a tir cac nghién ctru ma phwong phap
tham chiéu voi phuong phap sinh hoc phan tir 1a cac phuong phap Baermann,
cAy phan trén thach hodc huyét thanh chan doan, vén di c6 d6 nhay cao trong
chén doan giun lvon. Nhu vy mot 1an nita ¢6 thé néi so véi phuong phap soi
phan tim 4u tring giun lwon thi cac phuong phap sinh tir chin doan giun lwon

nhu PCR truyén thdng, gPCR hay LAMP van c6 do nhay cao hon.
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- So sanh ky thuat LAMP va ELISA

Phu luc 5, bang 3.20 va 3.22 cho thy két qua so sanh khi sir dung dong
thoi ky thuat LAMP va ELISA dé chan doan nhiém giun luon trén cac bénh
nhan dén kham tai khoa Khoa kham bénh chuyén nganh, Vién Sét rét-Ky sinh
trung-Con tring Trung wong. Ti 1€ duong tinh vé&i giun luon ctia 2 phuong
phap 13 gan nhu nhau (71/141 va 73/141), cao hon nhiéu so véi ti 1& cua
phuong phap soi phan (31/141). Nhu ching ta di biét ca hai phwong phap
LAMP va ELISA déu c6 do nhay cao c6 trong chan doan giun luon. Theo két
qua tinh duoc hé sé K = 0,74 chung to kha nang phat hién chan doan cia bd
kit LAMP 1a phu hop kha voi phuong phap ELISA. Trong két qua nghién ciru
ctia chung t6i cho thay ¢6 18 trudong hop chi duong tinh voi mot trong hai ki
thuat LAMP va ELISA. Piéu nay duoc ly giai do hai phuong phap nay sir
dung hai co ché khac nhau, phuong phap LAMP gitip phat hién su hién dién
clia san pham ADN ciia giun lwon cé trong phan, con ELISA lai phat hién
khang thé khang giun lwon trong huyét thanh. Vi vay trong nhiing truong hop
khang thé trong huyét thanh va ADN ciia giun luon trong phan khong xudt
hién song hanh cing nhau thi s& c6 két qua khac nhau giita két qua ELISA va
LAMP. Vi du nhu trong giai doan méi nhiém giun lwon thi trong huyét thanh
s& chura c6 hoidc ¢6 it khang thé giun luon, dan dén ELISA c6 két qua 4m tinh,
con LAMP c6 két qua duong tinh. Nguoc lai, trong truong hop bénh nhan da
hét nhiém giun lwon nhung khang thé khang giun lwon van c6 thé con ton tai
nhiéu thang thi trong truong hop nay LAMP c6 két qua 4m tinh nhung ELISA
lai c6 két qua duong tinh. D6 1a 1y do ma két qua 1a hai phuong phap phu hop
kha véi nhau. So sanh két qua nay véi két qua nghién ciru trong tu cua tac gia
Fabiana Martins de Paula va cng su (2016) [45]. Trong nghién ctru cua tac
gia Fabiana Martins de Paula va cs, cc tac gia da so sanh két qua cua phuong

ELISA va qPCR dé chan doan nhim giun luon trén nhimg bénh nhan suy
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giam mién dich. Két qua cua nghién ciru nay cho thiy phuong phap qPCR
nhay hon so véi LAMP, c6 khéc biét so véi két qua nghién ctru ciia chung toi.
Diéu nay dugc giai thich do nhitng nguyén nhan sau: phuong phap ding dé so
sanh véi ELISA cua hai phuong phap cung 1a chin doan sinh hoc phén tir
nhung c6 khac nhau 1a LAMP va qPCR, vi viy d6 nhay van c6 thé khac nhau.
Tuy nhién yéu t6 quan trong hon d6 la d6i tugng trong nghién ctru cia tac gia
Fabiana Martins de Paula va cs 1a bénh nhan suy giam mién dich, vi vay kha
ning tao khang thé khang giun luon c6 thé bi suy giam va anh hudng dén két
qua ELISA. Nhu vay c6 thé noi, phuong phap LAMP uu viét hon phwong
phap ELISA vi c6 thé 4p dung duoc cho chan doan nhiém giun lwon & moi

dbi trong bénh nhan.
4.2.4 Ping ky kiém dinh tiéu chuin co sé cia b kit

Tir nhitng két qua nghién ctru, nhém nghién ctru dd hoan thién b tiéu
chuin co s& cua bo kit LAMP chén doan giun lwon dudng rudt dwa trén cac
thong s6: Nhan dang san phém, d6 nhay, do dac hiéu, ngudng phat hién, thoi
gian xét nghiém, d6 6n dinh (bang 3.23). Bo tiéu chudn co s¢ nay da dugc
thim dinh boi Vién Kiém dinh Qudc gia vic xin va sinh pham y té 1a dat yéu
ciu theo ding cong bd (phu luc 6). Tir nhitng tiéu chuin co so ndy, c6 thé
thdy ring bo kit LAMP dé chan doan nhiém S. stercoralis trong nghién ctru
cua chung t6i c6 do nhay, do dac hiéu tbt trong chin doan nhidm giun luon,
c6 ngudng phat hién thap, thoi gian thuc hién nhanh, d& quan sat, ghi nhan két
quéa va co thé bao quan b kit trong thdi gian 6 thang — 1 nam tiy theo diéu
kién 1a o ti lanh thong thudng hay c6 ti lanh 4m sau. Véi nhimg tiéu chuan
co s6 nay da dat yéu cau nhimg chi s§ d& ra trong nghién ciru ciia chung t6i va

du diéu kién dé c6 thé hudng dén trién khai rong rii hon & thyuc dia.



110

KET LUAN
Tur nhitng két qua nghién ctiu ché tao bo kit LAMP chan doan nhidm
giun luon duong rudt (Strongyloides stercoralis) & nguoi 2017-2020, ching

t6i c6 nhitng két luan nhu sau:

5.1. Xay dwng quy trinh va ché tao bd kit LAMP dé chin doan nhiém

giun lwon dwong rudt Strongyloides stercoralis & nguai

5.1.1 Pa xay dung quy trinh ché tao bo kit LAMP chan doan giun lwon duong

rudt Strongyloides stercoralis gom c6 bn bude:

- Bude 1: Thiét k& bd mdi dic hiéu cho giun lwon dudng rudt trén ving gen
18S rRNA gdém 6 mdi cu thé 1a:

+ F3 (21 bp) c6 trinh tu AGAGGGTTTAAACCAGACATT

+ B3 (22 bp) co trinh tu CTTCGAACCTCTAACTTTCGTT

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

+ BIP (50 bp) co6 trinh tu TACGTTAGAGGTGAAATTCTTGGAC-
CTTGATTAATGAAAACATTCTTGGC

+ LF (21 bp) c6 trinh tu GGTCTAGCATGGAATAACACT

+ LB (24 bp) co trinh tu GCCCCCGTTTGTTCCTATTAATCA.

- Budc 2: Cac diéu kién phan tmg dugc t6i vu hoa nhu sau:
+ Nhiét d bat cap mdi 1a 63°C

+ Thoi gian phan tng 1a 60 phut

+ Nong d6 Mg?* 1a 8mM

+ Chi thi mau st dung 1a xanh malachit 0,004%

- Buéc 3: Xac dinh ngudng phat hién LOD 95% cua bd kit 1a 2,12x10° ban
sao gen/pL
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- Budc 4: Ché tao chimg duong bang cach tao plasmid tai t hgp mang ving
trinh ty bao ton trén gen 18S rRNA cua giun lwon dudng rudt sir dung vector

tach dong pUC19.

5.1.2 Tir quy trinh trén, ching t6i da ché tao thanh cong bo kit LAMP chan
doan giun luon duong rudt Strongyloides stercoralis ¢ quy mé phong thi

nghiém véi sé lugng 1a 2000 test.

5.2. Danh gia d9 nhay, d dic hiéu, tinh 6n dinh caa b kit tai phong

thi nghiém va thue dia

- B kit LAMP chén doan giun luon dudng rudt trong nghién ctru cia ching
t6i c6 do nhay 1a 96,88% (CI 95%: 83,78% dén 99,92%) va do dic hiéu la
97,00% (CI 95%: 91,48%-99,38%) véi phuong phap tham chiéu la qPCR.

- B6 kit hoat dong 6n dinh sau 12 thang néu bao quan & -20°C +5°C va 6
thang sau khi mé nép trong diéu kién bao quan 2-8°C.

- Panh gia bo kit tai thuc dia (300 mau): twong dong 100% véi qPCR.

- So sanh bo kit voi bd mdi c6 cung muc dich (bd mdi Perdro- Fernandez-
Soto va cs) co két qua hé s trong ddng K = 0,91, ching té phi hop cao

- Vién Kiém dinh Qudc gia vic xin va sinh phdm y té tham dinh va két luan

b tiéu chuin co s& cua bo kit nay dat yéu cu theo ding cong bd.
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KIEN NGHI

Can ctr vao ket qua nghién ctru, d€ tai c6 mot so kién nghi sau day:

- Tiép tuc danh gia bo kit LAMP chan doan giun luon dwdng rudt
Strongyloides stercoralis trén cdc mau 1am sang & pham vi rong hon dé khang
dinh hiéu qua cua bo kit tai thuc dia.

- Nghién ctru cai tao cach thire dong goi bo kit dé phit hop véi yéu cau
cua cac don vi st dung.

- Ding ky s hitu tri tué va cong nghé dé c6 thé san xuét bo kit cung cép
cho cac bénh vién tuyén tinh, tuyén huyén va cac co s& nghién ciru, giang day

trong ca nudc.
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TINH KHOA HQC, TiINH MOIL, Y NGHIiA THUC TIEN CUA DE TAI

- Pé tai di 4p dung cac phuong phap nghién ciru ¢ tinh khoa hoc chuan muc

hién dang ap dung rong rai tai Viét Nam va Thé gi6i

- Hoan thién dwgc quy trinh va ché tao by kit LAMP chan doan giun lwon

duong rudt Strongyloides stercoralis ¢ Viét Nam ¢ quy m6 phong thi nghiém.

- Pay 1a nghién ctru dau tién nghién ctru xdy dung bo kit LAMP chin doan
giun lwon dudng rudt Strongyloides stercoralis & Viét Nam. Trong bdi canh
trén thé gidi chua c6 b kit LAMP chan doan nhidém giun lwon dugc thuong
mai hoa, viée ché tao thanh cong bo kit tao ra dugc budc dot pha vé giai phap
k§ thuat trong chan doan nhiém giun luon, déng gop vao cong tac chin doan
som va diéu trj kip thoi, dap ing yéu cau thuc tidn phong chdng giun lwon

duong rudt tai nudc ta.



DANH MUC CAC BAI BAO LIEN QUAN TRUC TIEP PEN NOI
DUNG LUAN AN PA PUQC CONG BO

1.Tran Thi Kim Chi, Nguyén Thi Huong Binh, Trin Xuin Mai va CS (2021),
“Xay dung quy trinh k¥ thuit LAMP d chan doan giun Iuon duong rudt
Strongyloides stercoralis & nguoi”, Tap chi Phong chong bénh sot rét va cdc
bénh ky sinh tring, sb 1 /2021.

2. Tran Thi Kim Chi, Nguyén Thi Hrong Binh, Trin Xuén Mai va CS (2021),
“Panh gia d6 nhay, do dac hiéu cua bo Kit LAMP chén doan nhiém giun luon
dudng rudt Strongyloides stercoralis & ngudi”, Tap chi Phong chong bénh sot
rét va cdac bénh ky sinh tring, s6 1 /2021,



TAI LIEU THAM KHAO

% Tai liéu tiéng Viét

Vii Thi Lam Binh va cac cong su (2014), “Thuc trang nhiém giun luon
duong rudt tai xa Duong Thanh, huyén Phi Binh,tinh Thai Nguyén va
hiéu qua diéu tri giun luon bffmg Albendazole”, Tap chi PC bénh st 1ét va

cac bénh KST, 3, tr. 5-9.

Vil Thi Lam Binh va cic cong sy (2014), “Thyc trang nhiém giun luon
duong rudt tai xa Duong Thanh, huyén Phu Binh,tinh Thai Nguyén va xa
Cé4o Dién, huyén Ha Hoa, tinh Phit Tho”, Tap chi PC bénh sot rét va cdc
bénh KST, 3, tr. 10-14.

Bo y té (2020), “Huéng dan chan doan, diéu tri va phong bénh giun
lwon”, S6: 2139/QD-BYT.

Nghi€m Thi Minh Chau va cac cong sy (2015), “Thong bao va rut kinh
nghiém vé bénh nhan nhim giun luon thé lan téa suy mon ning dwoc
chan doan va diéu trj thanh cong tai Bénh vién Quan y 1037, Tap chi Y

Duoc hoc Quan su, $6 6, 161-166.

Tran Thi Kim Dung va cic cong su (2009), “Tim hiéu cac dic diém cia
bénh nhiém giun luon trén cac bénh nhan nhap vién c6 triéu ching 1am
sang ¢ da day ta trang”, Tap chi Y Hoc TP. Hé Chi Minh, Tap 13, Phu ban
ctia S6 1, tr 38-45.

Tran Thanh Duong va cac cong su (2015), Giun heon. In Dich té hoc Ky
sinh trimg y hoc (pp. tr. 478-481), Nha xuét ban y hoc.



10.

11.

12.

13.

Tran Thanh Duong va céc cong su (2016), Ky sinh tring y hoc (trang
288-300); Nha xuat ban y hoc.

Tran Thanh Duong va cac cong su (2018), Huong dén chan dodn, diéu tri
va phong bénh giun lwon. I\n Quy trinh xét nghiém chudn, Sot rét - Ky sinh
triing - Con trang (pp. tr.254-258), Nha xuat ban Y hoc.

Hoang Phu Hiép, Lé Quang Huén (2011), “Ky thuat LAMP (Loop-
mediated isothermal amplification) huéng di méi trong viéc tao Kit phat
hién nhanh bénh truyén nhiém”, Tap chi khoa hoc va cong nghé, 90(02):
43-48.

Hoang Phii Hiép, Lé Quang Huin (2012), “Phat trién k¥ thuat LAM
(Loop- mediated isothermal amplification) cho viéc phat hién nhanh va
chinh xac vi khuén Escherichia coli O157:H7”, Tap chi sinh hoc. 34 (03):
343-346.

Duong Thi Hong, Nguyén Quang Thiéu, Piang Thi Thanh, Pham Ngoc
Doanh (2019), “Dinh danh 4u tring giun lwon Strongyloides stercoralis
thu tir bénh nhan bang k¥ thuat phan tir dua trén trinh tu gen 18S”, Ky yéu
héi nghi ky sinh tring toan quéc lan thir 46 (tr. 31-37), NXB Hoc vién
nong nghiép.

Tran Thi Hf‘)ng va cac cong sy (2012), “Gia tri cua phuong phap elisa
trong chan doan nhiém giun lwon Strongyloides stercoralis”, Tap chi Y
Hoc TP. Ho Chi Minh , Tap 16, Phu ban cua S 1, tr24-29.

Tran Thi Hong va cac cong su (2017), Giun lwon Strongyloides spp. In Ky
sinh tring y hoc (pp. tr. 147-155), Nha xuit ban Y hoc.



14.

15.

16.

17.

18.

19.

20.

Nguyén Thu Huong va cac cong su (2013), “B4o cdo ca bénh ting nhiém
giun lwon diéu tri khoi bang thiabendazole dwdng udng”, Tap chi ¥ hoc

thuc hanh, $6 9, tr 75-78.

Nguyén Thu Huong va cic cong su (2014), “Toéng hop va cap nhat y vin
thé gigi vé& bénh ky sinh tring giun lwon & ngudi: cin bénh nhiét doi bi
lang quén”, Tap chi PC bénh s6t rét va cdc bénh KST, tr. 4-13.

Tran Xuan Mai, Tran Thi Kim Dung, Lé Thi Xuan, Phan Anh Tuén
(2015), Ky sinh trimg y hoc; Nha xuat ban y hoc; TP. H6 Chi Minh.

Nguyén Thi Hong Ngoc, Nguyén Thi Huong Binh, Nguyén Thu Huong,
Nguyén Thi Thu Huyén, Tran Vin Hai, Trin Thanh Duong (2020), “Phat
trién ky thuat LAMP phat hién san 14 gan 16n Fasciola spp”, Tap chi
Khoa hoc & Cong nghé Viét Nam, tr. 23-28.

Huynh H6ng Quang va cac cong su (2013), “Lam sang, can lam sang va
hiéu lyc phiac do albendazole (ALB) trén bénh nhan nhiém giun lwon
Strongyloides stercoralis chua bién ching tai 5 tinh ven bién mién Trung,
Viét Nam”, Tap chi y hoc thuc hanh Tp.HCM, tap 17(1), tr. 116-122.

Tran Phi Manh Siéu va cac cong sy (2006), “Bénh nhiém giun luon
duodng tiéu hoa nhan mot sé truong hop 1am sang”, Tap chi ¥ hoc TP. Ho
Chi Minh, Tap 10, phy ban s6 1, tr 105-109.

Tran Phi Manh Siéu va cac cong su (2007), “Nhan mot truong hgp viém
mang ndo thir phat do nhiém Strongyloides stercoralis tai Bénh vién Bénh
Nhiét B6i, TP H6 Chi Minh”, Tap chi Y hoc TP. H6 Chi Minh, tap 11,
phu ban s6 2, tr 58-60.



21.

22.

23.

24,

25.

26.

Tran Thi Khanh Tudng (2007), “Mdt truong hop nhidm giun luon lan toa
trén bénh nhan sir dung corticosteroid”, Tap chi Y hoc TP. Ho6 Chi Minh,
Tap 11, phu ban sb 2, tr 54-57.

Tran Thi Hué Van va cac cong su, (2018), “Hoi chung ting nhiém giun
Ivon & bénh nhan st dung Corticosteroid”, ¥ Hoc TP. Ho Chi Minh, Phu
Ban Tép 22, S6 2, 155 - 161.

L€ Dtrc Vinh va cac cong su (2005, tap 9, phu ban sb 4), “Piéu tra nhiém
Strongyloides stercoralis bang cac phuong phap xét nghiém phan céi tién
tai xa Phiu My Hung, huyén Cu Chi, TP.HCM tur thang 6 /2003 dén thang
7/2004”, Tap chi y hoc TP.HCM, tr. 101-105.

Lé Plc Vinh, Tran Thi Hong (2006), “Piéu tra nhiém Strongyloides
stercoralis bang phwong phap cdy nghiém phén cai tién tai xd Phu Hoa
Po6ng, huyén Ci Chi, thanh phd Ho Chi Minh tir thang 7/2006 dén thang
12/2006”, Y hoc TP. Ho Chi Minh, Phy ban 11, trang 39-41.

Lé Plrc Vinh (2020). Nghién ciru thuc trang, mét sé yéu to lién quan dén
nhiém giun heon Strongyloides spp va két qua diéu tri bang Ivermectin tai
huyén Pire Hoa, tinh Long An (2017 - 2018). Ha Noi: Luan an tién si y

hoc, Vién Sét rét - Ky sinh triing - Cén tring Trung wong.

Lé Thi Xuan (2008) Ky sinh tring thwe hanh; Nha xuit ban gido duc; TP.
H6 Chi Minh.

% Tai liéu tiéng Anh

27.

Ahmad AF, H. F. (2013). Serological and molecular detection of
Strongyloides stercoralis infection among an Orang Asli community in
Malaysia. Parasitol Res, 112: 2811-2816.



28.

29.

30.

31.

32.

33.

34.

Alejandro J. Krolewiecki Patrick Lammie, et al (2013), A Public Health
Response against Strongyloides stercoralis : Time to Look at Soil-
Transmitted, PLOS Neglected Tropical Diseases, Volume 7 (5), e2165.

Alejandro Krolewiecki, T. B. (2019). Strongyloidiasis: a neglected
Tropical Disease. Infect Dis Clin North Am., 33(1): 135-151.

Aloys Tuyizere, A. N. (2018). Prevalence of Strongyloides stercoralis
infection and other soil-transmitted helminths by cross-sectional survey in
a rural community in Gisagara District, Southern Province, Rwanda.
Transactions of the Royal Society of Tropical Medicine and Hygiene, 112:
97-102.

Ana Requena-Méndez, et al (2013), The Laboratory Diagnosis and Follow
Up of Strongyloidiasis: A Systematic Review, PLOS Neglected Tropical
Diseases, Volume 7(1), e2002.

Angela Wilson, D. F. (2018). Paediatric Strongyloidiasis in Central

Australia. Tropical Medicine and Infectious Disease, 3, 64 .

Annette Olsen Lisette van Lieshout, et al (2009), Strongyloidiasis — the
most neglected of the neglected tropical diseases, Transactions of the

Royal Society of Tropical Medicine and Hygiene, pp. 103, 967—972.

Aranzazu Amor, E. R.-Q. (2016). High prevalence of Strongyloides
stercoralis in school-aged children in a rural highland of north-western
Ethiopia: the role of intensive diagnostic work-up. Parasites & Vectors,
9:617.



35.

36.

37.

38.

39.

40.

41.

Armelle Forrer, V. K. (2017). Strongyloides stercoralis is associated with
significant morbidity in rural Cambodia, including stunting in children.
PLOS Neglected Tropical Diseases, 11(10): e0005685.

Armelle Forrer, V. K. (2018). Strongyloides stercoralis and hookworm
co-infection: spatial distribution and determinants in Preah Vihear

Province, Cambodia. Parasites & Vectors, 11:33 .

Becker SL, P. N. (2015). Real-time PCR for detection of Strongyloides
stercoralis in human stool samples from Cote d’Ivoire: diagnostic
accuracy, inter-laboratory comparison and patterns of hookworm co-
infection. ActaTrop, 150: 210-217.

Carmen Gallas-Lindemann, et al (2017), Loop-MediatTed Isothermal
Amplification: An Advanced Method for the Detection of Giardia,
IntechOpen, chapter 7, 109-130.

Centers for Disease Control and Prevention. (2018, December 31).
Retrieved from CDC Web site:

https://www.cdc.qgov/parasites/strongyloides/epi.html

David M. Naeger, M. P. (2013). Correctly using sensitivity, specificity,
and predictive values in clinical practice: how to avoid three common

pitfalls. American Journal of Roentgenology, Volume 200, Number 6 .

Dinzouna-Boutamba SD Yang HW, et al (2014), The development of
loop-mediated isothermal amplification targeting alpha-tubulin DNA for

the rapid detection of Plasmodium vivax, Malaria journal, p. 13: 248.


https://www.cdc.gov/parasites/strongyloides/epi.html

42,

43.

44,

45.

46.

47.

48.

Dora BuonfratTe, F. F. (2015). Novel approaches to the diagnosis of
Strongyloides stercoralis infection. Clinical Microbiology and Infection,
21: 543-552.

Dora BuonfratTe, A. R.-M. (2018). Accuracy of molecular biology
techniques for the diagnosis of Strongyloides stercoralis infection—A
systematTic review and meta-analysis. PLoS Negl Trop Dis, 12(2):
€0006229.

Fabiana Martins de Paula, e. a. (2015). Molecular diagnosis of
strongyloidiasis in tropical areas: a comparison of conventional and real-
time polymerase chain reaction with parasitological methods. Mem Inst
Oswaldo Cruz, Rio de Janeiro, Vol. 110(2): 272-27.

Fabiana Martins de PAULA, e. a. (2016). Diagnosis of Strongyloides
stercoralis infection in immunocompromised patients by serological and

molecular methods. Rev Inst Med Trop Sao Paulo, 58:63.

Faust, E. C. (1955). Animal Agents and Vectors of Human Disease.
Philadelphia: Lea & Febiger.

Feliciano ND, G. H.-P. (2010). Hydrophobic fractions from Strongyloides
venezuelensis for use in the human immunodiagnosis of strongyloidiasis.
Diagn Microbiol Infect Dis, 67: 153-161.

Fernando Salvador, E. S.-M. (2014). Usefulness of Strongyloides
stercoralis Serology in the Management of Patients with Eosinophilia.
Am. J. Trop. Med. Hyg, 90(5), pp. 830-834 .



49.

50.

51.

52.

53.

54.

55.

56.

Gemma J. Robertson, A. V. (2017). Application of PCR-Based Tools to
Explore Strongyloides Infection in People in Parts of Northern Australia.

Tropical Medicine and Infectious Disease, 2, 62.

George Vasquez-Rios, R. P.-R.-R. (2019). Strongyloides stercoralis
hyperinfection syndrome: a deeper understanding of a neglected disease.
Jounal of Parasitic Diseases, 43(2): 167-175.

Gilles Eperon, J. T. (2018). Severe Strongyloidiasis in Solid Organ
Transplant Recipients: Should We Preventively TreatT the Recipient, the
Donor, or Both? Am. J. Trop. Med. Hyg, 98(4), pp. 941-944.

Goka AK, R. D. (1990). Diagnosis of Strongyloides and hookworm
infections: comparison of faecal and duodenal fluid microscopy. Trans R
Soc Trop Med Hyg, 84: 829-831.

Gyorkos TW, G. R. (1990). Seroepidemiology of Strongyloides infection
in the Southeast Asian refugee population in Canada. American journal of
epidemology, 132: 257-264.

Han ET, W. R. (2007). Detection of Four Plasmodium Species by Genus-
and Species-Specific Loop-Mediated Isothermal Amplification for
Clinical Diagnosis. Journal of Clinical Microbiology, 45(8): 2521-2528.

Han, E.-T. (2013). Loop-mediated isothermal amplification test for the
molecular diagnosis of malaria. Expert Review of Molecular Diagnostics,
Volume 13, 2013 - Issue 2, 205-218.

Hasegawa H, H. S. (2009). Hyper-variable regions in 18S rDNA of
Strongyloides spp. as markers for species-specific diagnosis. Parasitol
Res, 104: 869-874.



57.

58.

59.

60.

61.

62.

63.

Joel L. N. Barratt, e. a. (2019). A global genotyping survey of
Strongyloides stercoralis and Strongyloides fuelleborni using deep
amplicon sequencing. PLOS Neglected Tropical Diseases, 13(9):
e0007609.

Joelma Nascimento De Souza, e. a. (2018). Case Report: Strongyloides
stercoralis Hyperinfection in a Patient with HTLV-1: An Infection with
Filariform and Rhabditiform Larvae, Eggs, and Free-Living Adult
Females Output. Am. J. Trop. Med. Hyg, 99(6), pp. 1583-1586.

Jongwutiwes S, C. M. (1999). Increased sensitivity of routine laboratory
detection of Strongyloides stercoralis and hookworm by agar-plate
culture. Transactions of the Royal Society of Tropical Medicine and
Hygiene, 93: 398-400.

Kapila K, P. S.-B. (2005). Diagnosis of Strongyloides stercoralis in a

routine cervical smear. Diagn Cytopatho, 33: 31-32.

Karanis P, T. O. (2008). Development and Preliminary Evaluation of a
Loop-Mediated Isothermal AmplificatTion Procedure for Sensitive
Detection of Cryptosporidium Oocysts in Fecal and Water Samples.
Applied and Environmental Microbiology, 73(17): 5660-5662.

Kartik Natrajan, M. M. (2018). Strongyloidosis Hyperinfection Syndrome
in an HIV-Infected Patient: A Rare Manifestation of Immune
Reconstitution Inflammatory Syndrome. Case Reports in Infectious
Diseases, Article ID 6870768, 4 pages.

Khieu, V. S. (2014). Prevalence and risk factors of Strongyloides

stercoralis in Takeo Province, Cambodia. Parasite Vectors , 7,221.



64.

65.

66.

67.

68.

69.

70.

71.

Khieu, V. S. (2014). High prevalence and spatial distribution of
Strongyloides stercoralis in rural Cambodia. PLoS Negl. Trop, Dis. 8,
£2854.

Kittipat Aupalee, A. W. (2020). Genomic studies on Strongyloides
stercoralis in northern and western Thailand. Parasites & Vectors,
13:250.

Koga K, K. S. (1991). A modified agar plate method for detection of
Strongyloides stercoralis. The American Journal of Tropical Medicine
and Hygiene, 45: 518-521.

Kramme S, N. N. (2011). Novel real-time PCR for the universal detection

of Strongyloides species. Journal of Medical Microbiology , 60: 454-458.

Laura Francisca Campo-Polanco, J. M. (2018). Strongyloidiasis in
humans: diagnostic efficacy of four conventional methods and real-time
polymerase chain reaction. Rev Soc Bras Med Trop, 51(4):493-502.

Laurent Ge'tazID, R. C.-E.-V.-R. (2019). Epidemiology of Strongyloides
stercoralis infection in Bolivian patTients at high risk of complications.
PLOS Neglected Tropical Diseases, 13(1): e0007028.

Lucchi NW, G. M. (2016). Evaluation of the lllumigene Malaria LAMP:
A Robust Molecular Diagnostic Tool for Malaria Parasites. Scientific
Reports, 6:36808.

Mandana Fadaei Tehrani, M. S. (2019). Molecular characterization of
human isolates of Strongyloides stercoralis and Rhabditis spp. based on
mitochondrial cytochrome ¢ oxidase subunit 1 (cox1). BMC Infectious
Diseases, 19:776.



72.

73.

74.

75.

76.

77.

78.

Marra NM, C.-M. F.-P. (2010). Faecal examination and PCR to detect
Strongyloides venezuelensis in experimentally infected Lewis rats. Mem
Inst Oswaldo Cruz, 105: 57-61.

Matthew R. Watts, G. J.-A. (2014). A Loop-Mediated Isothermal
Amplification (LAMP) Assay for Strongyloides stercoralis in Stool That
Uses a Visual Detection Method with SYTO-82 Fluorescent Dye. Am. J.
Trop. Med. Hyg, 306-311.

Matthew R. WatTts, R. K. (2019). Comparison of Loop-Mediated
Isothermal AmplificatTion and real-time PCR Assays for Detection of
Strongyloides Larvae in Different Specimen Matrices. Journal of Clinical
Microbiology, Volume 57 Issue 4 e01173-18 .

Mayekar V, R. I. (2013). Serendipitously identified Strongyloides
stercoralis in a cervicovaginal smear. Journal of Cytology, 30(4): 270-
271

Mehlhorn, H. (2016). Strongyloides. In H. Mehlhorn, Encyclopedia of
Parasitology - fourth edition (pp. 2567-2577). Berlin, Germany: Springer

Nature.

Meysam Sharifdini, A. K. (2018). Molecular diagnosis of strongyloidiasis
in a population of an endemic area through nested-PCR. Gastroenterol
Hepatol Bed Bench, 11(1):68-74.

Miao-Han Deng, L.-Y. Z.-Y. (2019). Detection of helminths by loop-
mediated isothermal amplification assay: a review of updated technology
and future outlook. Infectious Diseases of Poverty, 8:20.



79.

80.

81.

82.

83.

84.

85.

86.

Moghaddassani H, M. H. (2011). Molecular Diagnosis of Strongyloides
stercoralis Infection by PCR Detection of Specific DNA in Human Stool
Samples . Iran J Parasitol, 6: 23-30.

Myo Pa Pa Thet Hnin Htwe Aung, A. H. (2018). Prevalence and
associated risk factors of Strongyloides stercoralis infection in Lower

Myanmar. Tropical Medicine and Health, 46:43.

Naomi W. Lucchi, D. L.-F. (2016). Use of Malachite Green-Loop
Mediated Isothermal Amplification for Detection of Plasmodium spp.
Parasites. PLOS ONE, DOI:10.1371/journal.pone.015143.

Nguyen Van De, P. N.-C. (2019). Strongyloidiasis in northern Vietnam:
epidemiology, clinical characteristics and molecular diagnosis of the

causal agent. Parasites & Vectors, 12:515.

Norsyahida Arifin, K. M. (2019). Serodiagnosis and early detection of
Strongyloides stercoralis infection. Journal of Microbiology, Immunology
and Infection, 52, 371e378.

Nutman, R. M. (2012). Screening, prevention, and treatment for
hyperinfection syndrome and disseminated infections caused by

Strongyloides stercoralis. Curr Opin Infect Dis, 25: 458-463.

Nutman, T. B. (2017). Human infection with Strongyloides stercoralis
and other related Strongyloides species. Parasitology, 144(3), pp. 263-
273.

Pedro Fernandez-Soto, A. S.-H.-A. (2016). Strong-LAMP: A LAMP

Assay for Strongyloides spp. Detection in Stool and Urine Samples.



87.

88.

89.

90.

91.

92.

93.

Towards the Diagnosis of Human Strongyloidiasis Starting from a Rodent
Model. PLOS Neglected Tropical Diseases, 10(7): e0004836.

Pedro Fernandez-Soto, C. T.-G.-F.-C. (2020). Strong-LAMP Assay Based
on a Strongyloides spp.-Derived Partial Sequence in the 18S rRNA as
Potential Biomarker for Strongyloidiasis Diagnosis in Human Urine
Samples. Disease Markers, Article ID 5265198.

Phasouk Senephansiri, P. L. (2017). Status and Risk Factors of
Strongyloides Infection in Rural Communities of Xayaburi Province, Lao
PDR. Korean J Parasitol, VVol. 55, 569-573.

Pokkamol Laoraksawong, O. S. (2018). Current high prevalences of
Strongyloides stercoralis and Opisthorchis viverrini infections in rural
communities in northeast Thailand and associated risk factors. BMC
Public Health, 18:940 .

R. B. Sitta, F. M. (2014). Conventional PCR for molecular diagnosis of
human strongyloidiasis. Parasitology, doi:10.1017/S0031182013002035.

Ravi Varatharajalu, K. V. (2016). Strongyloides stercoralis: current

perspectives. Doveppess, Reports in Parasitology 2016:5 23-33.

Richelle Guerrero-Wooley, e. a. (2017). Case Report: Strongyloides
stercoralis Hyperinfection in a Patient with Chronic Lymphocytic
Leukemia. Am. J. Trop. Med. Hyg, 97(5), pp. 1629-1631.

Robert M. Nishikawa, P. L. (2013). Estimating Sensitivity and
Specificityfor Technology Assessment Basedon Observer Studies.

Academic radiology, 825-830.



94.

95.

96.

97.

98.

99.

100.

101.

Rojelio Mejia, T. B. (2012). Screening, prevention, and treatment for
hyperinfection syndrome and disseminated infections caused by
Strongyloides stercoralis. Curr Opin Infect Dis, 25(4):458-63.

Rutjes AW, R. J. (2007). Evaluation of an indirect immunofluorescence
assay for strongyloidiasis as a tool for diagnosis and follow-up. Health

Technol Assess, 11: iii, ix-51.

Sarunya Tedlongthong, N. V. (2017). Development of loop-mediated
isothermalamplification (LAMP) assay combined with malachitegreen as
a rapid screening test for Candidatus Mycoplasma haemominutum

infection in cats. Science Asia, 354-361.

Sato Y, K. J. (1995). Efficacy of stool examination for detection of
Strongyloides infection. Am J Trop Med Hyg, 53: 248-250.

Schar F, O. P. (2013). Evaluation of real-time PCR for Strongyloides
stercoralis and hookworm as diagnostic tool in asymptomatic
schoolchildren in Cambodia. Acta Trop, 126:89-92.

Schoar F., T. U. (2013, volume7). Strongyloides stercoralis: global
distribution and risk factors. PLOS Neglected Tropical Disease, €2288.

Sharifdini M, M. H. (2015). Comparison of nested polymerase chain
reaction and real-time polymerase chain reaction with parasitological
methods for detection of Strongyloides stercoralis in human fecal
samples. Am J Trop Med Hyg, 93: 1285-1291.

Shih-Yu Liang, et al. (2009). Development of Loop-Mediated Isothermal
Amplification Assay for Detection of Entamoeba histolytica. Journal of
Clinical Microbiology, Vol. 47, No. 6, 1892-1895.



102.

103.

104.

105.

106.

107.

108.

109.

110.

Siddiqui AA, B. S. (2001). Diagnosis of Strongyloides stercoralis
infection. Clin Infect Dis., 33(7):1040-7.

Silvia A. Repetto, P. R. (2016). Comparison between PCR and larvae
visualization methods for diagnosis of Strongyloides stercoralis out of

endemic area: A proposed algorithm. Acta Tropica, 169-177.

Siyu Zhou, D. H. (2019). From the feces to the genome: a guideline for
the isolation and preservation of Strongyloides stercoralis in the feld for
genetic and genomic analysis of individual worms. Parasites & Vectors,
12: 496 .

SR Jones, S Carley, M Harrison (2003). An introduction to power and

sample size estimation. Emergengy Medical Journal 20, 453-458.

Stefanie Kramme, N. N. (2011). Novel real-time PCR for the universal
detection of Strongyloides species. Journal of Medical Microbiology, 60,
454458,

Sykes AM, M. J. (2011). A coproantigen diagnostic test for Strongyloides
infection. PLoS Negl Trop Dis, 5: €955.

The principle of LAMP method. (2018, 12 31). Retrieved from Eiken

Genome site: http://loopamp.eiken.co.jp/e/

Tsugunori Notomi, H. O. (2000). Loop-mediated isothermal amplification
of DNA. Nucleic Acids Research, Vol. 28, No. 12 e63.

Tsugunori Notomi, Y. M. (2015). Loop-mediated isothermal amplification
(LAMP): principle, features, and future prospects. Journal of
Microbiology , Vol. 53, No. 1, pp. 1-5.



111.

112.

113.

114.

115.

116.

117.

Verweij JJ, C. M. (2009). Molecular diagnosis of Strongyloides
stercoralis in faecal samples using real-time PCR. Transactions of the
Royal Society of Tropical Medicine and Hygiene, 103: 342—-346.

Wallop Pakdee, U. T.-n. (2012). Genetic differentiation of Strongyloides
stercoralis from two different climate zones revealed by 18S ribosomal
DNA sequence comparison. The Southeast Asian journal of tropical
medicine and public health, 1333-1338.

Wendy Page, J. A. (2018). The Unique Life Cycle of Strongyloides
stercoralis and Implications for Public Health Action. Trop. Med. Infect.
Dis, 3, 53; doi:10.3390.

Witthaya Anamnart, A. P. (2010). Albendazole Stimulates the Excretion
of Strongyloides stercoralis Larvae in Stool Specimens and Enhances
Sensitivity for Diagnosis of Strongyloidiasis. Journal of clinical
microbiology, 4216-4220.

Yamamura M, M. K. (2009). Evaluation of a new rapid molecular
diagnostic system for Plasmodium falciparum combined with DNA filter
paper, loop-mediated isothermal amplification, and melting curve

analysis. Japanese journal of infectious diseases, 62(1):20-5.

Yasmin Sultana, N. J. (2013). Real-time Polymerase Chain Reaction for
Detection of Strongyloides stercoralis in Stool. The American Society of
Tropical Medicine and Hygiene, 1048-1051.

Yasuyoshi Mori, N. T. (2012). Novel Molecular Diagnostic Platform for
Tropical Infectious Diseases. In Current Topics in Tropical Medicine (pp.
445-456). InTech.



118.

119.

120.

Yori PP, K. M. (2006). Seroepidemiology of strongyloidiasis in the
Peruvian Amazon. Am J Trop Med Hyg, 74: 97-102.

Zablon Kithinji Njiru, A. S. (2008). Loop-Mediated Isothermal
Amplification (LAMP) Method for Rapid Detection of Trypanosoma
brucei rhodesiense. PLOS Neglected Tropical Diseases, Volume 2 | Issue
2 | el47.

Zeno Bisoffi, D. B.-M. (2014). Diagnostic Accuracy of Five Serologic
Tests for Strongyloides stercoralis Infection. PLOS Neglected Tropical

Diseases , Volume 8 | Issue 1 | e2640.



PHU LUC

Phu luc 1.
Quy trinh tao chimg dwong cho bd kit LAMP chian doan GLPR trén
ngudi bing cdng nghé ADN tai té hop

1. Nhan ban doan gen dich chira trinh ty thiét ké mdi LAMP bang phuong
phéap PCR:

Thyc hién PCR don voéi cép mdi dic hiéu nhan ban doan trinh ty dich
bao tron vung trinh ty thiét k& moi LAMP st dung dé xac dinh GLPR trén
gen 18S rRNA tir mau ADN chuén véi cac thanh phan co ban sau:

Thanh phan Lugng
DBém PCR master mix 2X 12,5uL
Mdi xudi (25uM) 0,4 uL
Moi nguge (25uM) 0,4 uL
Nuéc 11,5 pL
ADN mau 2 uL
Tong thé tich 25uL

2. Tinh sach san phim PCR (thdi gel)
Thu bang dac hi¢u trén gel, tinh sach ADN béng bd kit PureLink®

Quick Gel Extraction Kit theo hudng din ctia nha san xuét theo trinh tu cac
budc sau:
+ Cit 400mg gel chira ADN dich vao ong 1,5ml.

+ Thém 1,2 mL dém L3 vao 6ng mau.



+ U 6ng mdu trén may 1 lac nhiét kho & 50°C trong thoi gian tdi thiéu 10
phut véi the d6 e 200 vong/phut.

+ U thém 5 phut sau khi quan sat thiy gel bt du tan.

+ Chuyén toan b dung dich gel da tan 1én cot tach gel dung trong 6ng rira.
+ Ly tam cot ¢ toc d6 13.000 vong/phiit trong 1 phit.

+ Chuyén cot tach gel sang dng rira moi.

+ Thém 500 pL dém W1 (da b sung 64 mL ethanol 99%) vao cot tach gel
+ Ly tam cdt & toc do 13.000 vong/phut trong 1 pht.

+ Chuyén cot tach gel sang dng rira mai.

+ Ly tam cot tach gel & tdc do 13.000 vong/phut trong 2 pht.

+ Chuyén cot tach gel sang dng thu hoi.

+ Thém 50uL dém ES5 vao gilra c0t tich gel.

+ U cot & nhiét d6 phong trong 1 phiit.

+ Ly tam cot tach gel & toc do 13.000 vong/phit trong 1 pht.

+ Loai bo cot tach gel.

+ Pong nip 6ng thu hdi chira dung dich ADN tinh khiét.

+ Béo quan 6ng dung ADN & -20°C.

+ Dién di trén gel agarose 0,8 % trong TBE 1 X dé kiém tra san pham.
3. Cheén doan ADN dich vao vector

Str dung vector pUC 19 dé chén doan ADN dich theo hudng dan cua nha san

xut. San phdm gin s& dugc bién nap vao té bao kha bién E.coli.
4. Bién nap vector vao vi khuan E. coli

Hoa bién nap vector mang doan trinh tir dich vao vi khuan E.coli ching
DH50™-T1R sir dung b kit One shot completent cell va nudi cdy chon loc

trén moi truong LB chira kanamycin theo cac budc sau:

+Dit may @ nhiét kho & 42°C.



+Lam 4m mai trudng S.0.C dén nhiét d6 phong.

+Lam 4m mai truong LB ¢ 37°C trong 30 phit.

+Trai 16p mong 40 uL DFM vao mdi dia méi truong LB va i ¢ 37°C dén
khi str dung.

+L4y 1 dng One shot cell ra dé tan d4.

+Lay 2 pL hdn hop phan @mg ¢ bude chén vector vao éng One Shot®
cell. Tron nhe nhang, khong st dung micropipet dé tron.

+U bng phan tmg trén da 15pht.

+Dit 6ng phan (mg vao may u nhiét & 42°C trong 30 gidy.

+Dit ngay Ong phan ting 1én trén da.

+Thém 250 pL moéi truong S.0.C vio dng phén tng.

+Day chit nip 6ng va u éng phan tmg & 37°C véi tée do lic 200
vong/phut trong 1 gio.

+Céy trai hdn dich phan mg vao 2 dia LB c6 chita kanamycin da dugc
lam 4m, mot dia v6i thé tich 10 uL va 1 dia 50 pL.

+Thém vao mdi dia LB 20 pL mai truong S.0.C. dé dam bao thu duoc
khuén lac.

+U dia nudi cdy qua dém & 37°C.

5. Phan tich két qua bién nap

Theo ddi khuan lac moc, lwa chon khuén lac tréng moc riéng ré€ trén dia
dé xac dinh kha ning chira plasmid tai t6 hop. Qua trinh bién nap vector tai to
hop mang doan trinh tu dich dugc danh gia 1a thanh cong khi trinh ty san
phém nhan ban PCR tir mau tach khuén lac Iva chon c6 do tuong df)ng voi

vector tach dong va trinh tu dich > 95%.



6. Nudi ciy ting sinh dong té bao chira vector tai t6 hgp mang doan trinh tu
dich
Céc thé bién nap tr mot khuan lac don dugc nudi céy trong 5 ml mo6i
truong LB-kanamycin & 37°C trong 16 gio.
7. Tinh sach vector mang trinh tuy ADN dich
Tinh sach vector mang ADN dich bang bé kit tinh sach plasmid Purelink

Quick Plasmid miniprep Kit theo huéng dan ctia nha san xuét:

+ Chuén bi cac dung dich tinh sach:

Thém RNase A vao lo dung dich R3 theo huéng dan trén nhin, danh
dau va ghi ngay thang pha 1én nip va thanh éng. Dung dich sau khi pha duoc
bao quan ¢ 4°C.

Thém ethanol 99% vao dung dich W9 va W10 theo hudng dan trén
nhin, danh déu va ghi ngay thang pha lén nép va thanh dng. Dung dich sau
khi pha dugc bao quan & nhiét do phong.

+ Lay 2 mL mdi truong LB c6 chira cac khuan lac vao 6ng 2 mL.

+ Ly tdm dng mau & téc do 13.000 vong/pht trong 1 phut.

+  Hut b dich noi.

+ Thém 250 pl dung dich R3 di c6 RNase, tron nhe dng mau bang cach
dao nguoc 2-3 lan

+ Thém 250 pl dung dich L7.

+ Tron nhe cac 6ng miu bang cach ddo ngugc cho dén khi hdn hop dong
nhat.
+ U céc 6ng miu ¢ nhiét d6 phong trong 5 phit.

+ Thém 350 pl dung dich N4 vao éng mau.

+ Tron ong mau bang cach dao nguoc ong 2-3 lan



+

+

Ly tim cac dng mau & téc do 13000 vong/phut trong 10 phlit.
Chuyén toan bo dich ndi vao cot ly tim dit trong dng rira 2mL.

Ly tam c0t & tbc do 12000 vong/phut trong 1 phut.

Nhic cot ly tim ra khoi 6ng rira va d6 bo dung dich thai trong dng rira.
Chuyén cot ly tAm trd lai 6ng rira.

Cho 500 ul dung dich rira W10 (dd bd sung ethanol) vao cot ly tam.
U cot trong 1 phut & nhiét do phong.

Ly tim cot & toc d6 12000 vong/phit trong 1 phut.

Nhéc cot ly tim ra khoi éng rira va dd bo dung dich thai trong éng rira.
Chuyén cot ly tAm tré lai éng rira.

Cho 700 pl dung dich W9 (d bd sung ethanol) vao cot ly tam.

Ly tam ct ly tdm & tbc d6 12000 vong/phiit trong 1 phut.

Chuyén cot ly tim sang 6ng rira méi.

Ly tam cot ly tim & tbe d6 12000 vong/phit trong 1 phut.

Chuyén cot ly tAm sang dng thu hdi 1,5 mL

Cho 75 pl dung dich TE vao gitta c6t ly tam.

U ¢ot & nhiét do phong trong 1 phut.

Ly tim cot & tc d6 12000 vong/phit trong 2 phut.

Loai bo c6t ly tam.

Dong nip 6ng 1,5mL chira dung dich ADN plasmid tinh khiét.

Bao quan cac dng chita ADN plasmid & -20°C cho t6i khi sir dung.

8. Xéc dinh ndng d6 ADN chimg duong va bao quan ching duong di duoc
tinh sach & -20°C
Do néng do ADN trén may Qubit 3.0



Phu luc 2.
HUONG DAN SU DUNG VA BAO QUAN BQ KiT LAMP CHAN

POAN GIUN LUON
Strongyloides stercoralis

Poc ky hwéng dan sir dung truée khi ding

1. Gi6i thiéu

Bo Kit nay ding dé phat hién Strongyloides stercoralis bang k¥ thuat
khuéch dai déng nhiét mach vong trung gian (LAMP - Loop Isothermal
Median Amplification). B Kit bao gdm cac thanh phan co ban cia mét phan
ung LAMP, st dung cac cép mdi dic hiéu duoc thiét ké trén vung gen 18S
rRNAcua S. stercoralis dé phat hién loai nidy mot cach chinh xac voi do nhay

cao.
ADN st dung cho bd Kit nay 1a ADN tach chiét tr mau mo, mau phan,
méu nude tiéu.
2. Thanh phan va quy cach déng géi
Thanh phan b kit dwoc mo ta trong bang 1

Bang 1. Thanh phin ciia b kit

S6 | Thanh phan Thé tich SO lwong
TT| (Dungdich) | (50 phan &ng) (6ng)

01 |WT-01 800 pl 01

02 | STE-MM - 02 650 pl 01

03 | STE-PM - 03 130 pl 01




04 | Bst-Taq - 04 52 ul 01
05 MG - 05 50 pl 01
06 | STE-PC - 06 102 pl 01

B¢ kit LAMP duogc dong goi 50 phan tng/1 hop

3. Huéng dan sir dung

3.1

- Lam tan da cac ong hoa chat, tron déu va ly tam nhanh. Gitr toan bd cac

Chuén bi phan tmg LAMP

dng hoa chat trong khay da bao hodc khay lanh.

- Léy s6 6ng mau PCR twong tmg véi s6 mau can phan tich cong thém 1
mau chimg 4m, Imau chimg dwong va ghi ky hiéu mau dé phan biét.
- Chuén bi hdn hop phan tmg LAMP theo thir tyr trong bang 2:
Béang 2. Thanh phan phéin tmg LAMP

TT | Thanh phan | Thé tich cho 1 phan
phin tng ing (ul)

01 |WT-01 39

02 | STE-MM - 02 12,5

03 | STE-PM - 03 2,5

04 | Bst-Taq-04 1

05 | MG - 05 0,1
Téng 20




- Thém 5uL ADN tach chiét tir miu, Ching dwong (STE-PC-06),
chirng Aam (WT - 01) vao cac 6ng chira hdn hop phan tng di ghi ky hiéu
twong Ung.

3.2.  Dibu kién phan tng LAMP
Phén tng LAMP duogc thuc hién theo diéu kién nhiét duoc trinh bay ¢ bang 3.
Bang 3. Piéu kién phin tng

Pha Mb ta S6 | Nhiétdd | Thoigian
chu
ky
Hoat hoa
1 Bst-Taq polymerase 1 63°C 60 phat
va khuéch dai ADN
) ]’35’11: hoat, ding phan 1 80°C 5 pht
ung

3.3.  Phién giai két qua

Tién hanh doc két qua sau 10 phit dé cdc éng phin teng on dinh &
nhiét dp phong.

- Két qua duoc ghi nhéan khi:
+ Dung dich trong éng chirg duong chuyén tir mau xanh dam sang mau

xanh sang.
+ Dung dich trong dng ching 4m chuyén tir mau xanh ddm sang khong

mau.

- Poc két qua:
+ Mau dwong tinh: Dung dich trong éng thir nghiém chuyén tir mau xanh

dam sang mau xanh sang.



+ Mau am tinh: Dung dich trong 6ng thir nghiém chuyén tir mau xanh

dam sang khong mau.

P P N
3.4. Cac tinh hudng phat sinh va cach xir Iy
Tinh hudng Nguyén nhan Céch xir ly
Dung dich & 6ng | Chuong trinh nhiét | Kiém tra, cai dat lai

ching duong
khéng c6 mau
xanh sang.

cai dat sai

chuong trinh nhiét

biéu kién bio quan

khong dung

- Kiém tra lai diéu kién
bao quéan, luu gilt va han
sir dung cua bd kit.

- Lap lai thi nghi€ém

Co chat ttic che phan

ung PCR

Tinh sach lai ADN dé loai
bo chat wc ché va thuc

hién lai phan tng LAMP.

Dung dich ¢ ong
chung am c6 mau

xanh sang.

Tap nhiem ¢ mau

hodc hoa chét

Thyc hién lai thi nghiém
va kiém tra timg budc mot
dé xac dinh ngudn gbc tap

nhiém




4. Dj nhay, d¢ dac hiéu

Bo kit da dugc danh gia trén 132 miu 1am sang cho két qua nhu sau:

- Do nhay: 96,87%.

- Do dac hiéu: 97%.

- Ngudng phat hién: 2,12x10° s6 ban sao/pl

5. Mot sé luu ¥

- Cac qua trinh thu thap, van chuyén, biao quan miu va tach chiét ADN
phai tuan theo quy trinh chuin dé dam bao do tin ciy cua két qua.

- Téch chiét va luu gitr cac mau duong tinh (mau, ching dwong, san phim
nhan ban) riéng ré voi cac thanh phan khac, nén nap miu vao hdn hop
phan ung & mét khu riéng biét.

- Pé tan d4 cac éng hoa chit & nhiét d6 phong trude khi tién hanh thu
nghiém. Céc dng hoa chit sau khi tan d4 can dugc tron déu va ly tim
nhanh.

6. Diéu kién bao quan

- B0 kit duoc bao quan, ¢ -25°C dén -15°C, tranh 4nh sang.

- Khéng lam tan d4 va dong d4 qua 3 lan.

- Néu bo kit duoc st dung lién tuc thi giir lanh cac chat & dang dung dich
& nhiét do tir 2°C dén 8°C t5i da 3 thang.

7. Han dung
- Mot nam ké tir ngay san xudt ddi voi dung dich chua st dung.
- 06 thang sau khi m& nip cac dung dich.

8. Noi san xuat.

- B0 kit LAMP chan doan giun lwon Strongyloides stercoralis 1a san pham
ctia dé tai cap nha nudc, ma sb KC.10.16/16-20.



- B0 kit duoc nghién clru va san xuat tai Vién S6t rét - Ky sinh triing - Con
trung Trung wong.

9. Tai liéu tham khao
1. EiKen Chemical Co., Ltd. A Guide to LAMP primer designing (Primer
Explorer V4).
2. Pedro Fernandez-Soto, Alicia Sanchez-Hernande, Javier Gandasegui
(2016), Strong-LAMP: A LAMP Assay for Strongyloides spp. Detection
in Stool and Urine Samples. Towards the Diagnosis of Human
Strongyloidiasis Starting from a Rodent Model, PLoS Negl Trop Dis 10(7):
€0004836. doi:10.1371/journal. pntd.000483



Phu luc 3.
Két qua xét nghiém mau phan chin doan giun luon dudng rudt bang cac

phwong phép soi phan tryuc tiép , real-time PCR, LAMP.

SO TT | Code miu | Soi phan truc tiép | Real-time PCR LAMP
1 | BVPNTO1 ) ) )
2 | BVPNTO02 ) ) +)
3 | BVPNTO3 +) *) )
4 BVPNTO4 ) +) )
5 BVPNTO5 (+) *+) )
6 | BVPNTO6 ) ) +)
7 | BVPNTO7 ) ) )
8 | BVPNTO8 ) *) +)
9 TPOO1 e () 6
10 TP002 ¢ ) ()
11 TP003 e () 6
12 TPO04 ¢ ©) ()
13 TPOO05 e () ()
14 TPO06 e () ¢
15 TPOO7 e () ()
16 TPOO08 e e ()
17 TPO09 ¢ Q) ()
18 TPO10 e e ()
19 TPO11 ¢ ©) ()




SO TT | Code miu | Soi phan truc tiép | Real-time PCR LAMP
20 TPO12 & e )
21 TPO13 &) e ()
22 TPO14 @ () ()
23 TPO15 e @) ()
24 TPO16 @ () +)
25 TP050 ¢ ©) ()
26 TPO51 e e ()
27 TP052 “) ) ()
28 TPO53 ¢ () ()
29 TPO054 e e ()
30 TPO55 @ () ()
31 TPO56 e () ¢
32 TPO57 ¢ ©) ()
33 TPO58 e () )
34 TPO059 e ¢ 6
35 TP060 e 6 )
36 TPO61 e 6 ¢
37 TP062 ) ) Q)
38 TP063 8 e ()
39 TP064 ) ) Q)
40 TP065 e ¢ 6




SO TT | Code miu | Soi phan truc tiép | Real-time PCR LAMP
41 | BVPNTO9 +) ) (+)
42 | BVPNT10 +) ) )
43 | BVPNT11 +) *) *)
44 | BVPNT12 +) *) )
45 | BVPNT13 +) (+) +)
46 | BVPNT14 +) - )
47 | BVPNT15 ) ) )
48 | BVPNT16 +) *) *)
49 HKT050 @ () ()
50 HKTO051 e e ¢
51 HKT052 @ () ()
52 HKTO053 e () ¢
53 HKT054 ¢ ©) ()
54 HKTO55 e () ()
55 HKT056 ¢ ) ()
56 HKTO057 e 6 )
57 | BVPNT17 +) ) )
58 | BVPNT18 +) ) )
59 | BVPNT19 +) ) )
60 | BVPNT20 +) ) )
61 | BVPNT21 +) +) (+)




SO TT | Code miu | Soi phan truc tiép | Real-time PCR LAMP
62 | BVPNT22 +) ) +)
63 | BVPNT23 ) ) +)
64 | BVPNT24 +) *) )
65 HKT058 @ 6 ()
66 HKT059 & () 6
67 HKT060 ¢ ©) ()
68 HKT061 e 6 6
69 HKT062 @ e )
70 HKT063 e () ()
71 HKT064 @ e ()
72 HKT065 @ () 6
73 HKT090 @ ¢ ¢
74 HKT091 ¢ ©) ()
75 HKT092 “) ) ()
76 HKT093 @ e 6
77 HKT094 0 e )
78 HKT095 @ e ¢
79 HKT096 ©) ©) ()
80 HKT097 @ 0 ()
81 HKT98 ¢ ©) ¢
82 HKT99 6 6 6




SO TT | Code miu | Soi phan truc tiép | Real-time PCR LAMP
83 HKT100 ) ) Q)
84 HKT101 &) e 6
85 | BVPNT25 +) *) )
86 | BVPNT26 ) *) +)
87 | BVPNT27 ) ) +)
88 | BVPNT28 ) - +)
89 HKT102 e O )
90 HKT103 e e )
91 HKT104 ¢ ©) ¢
92 HKT105 e e ()
93 HKT106 ) ) )
94 | BVPNT29 +) *) +)
95 | BVPNT30 ) ) +)
96 | BVPNT31 +) *) )
97 | BVPNT32 ) ) +)
98 TP066 ¢ ) ()
99 TPO67 e e ¢
100 TPO68 @ e ()
101 TP069 8 e ()
102 TPO70 ¢ ©) ¢
103 TPO71 ¢ ) ()




SO TT | Code miu | Soi phan truc tiép | Real-time PCR LAMP
104 TPO72 & @ O
105 TPO73 @ 0 6
106 TPO74 @ 0 G
107 TPO75 @ 6 ()
108 TPO76 & () 6
109 TPO77 ¢ ©) ()
110 TPO78 e e 6
111 TPO79 @ e )
112 TP08O @ () ()
113 TPO81 @ e ()
114 TP082 ¢ Q) ()
115 TPO83 @ ¢ ¢
116 TP084 ¢ ©) ()
117 TPO85 @ e )
118 TP086 @ e 6
119 TPO87 0 e )
120 TPO8S @ e ¢
121 | HKT107 ¢ ©) ¢
122 | HKT108 @ 0 ()
123 | HKT109 e e 6
124 | HKT110 6 6 6




SO TT | Code miu | Soi phan truc tiép | Real-time PCR LAMP
125 | HKT111 ) ©) )
126 | HKT112 ) ®) ()
127 | HKT113 ®) ®) )
128 | HKT114 ) ) )
129 | HKT115 ) ®) )
130 | HKT116 ) ©) (+)
131 | HKT117 ®) ®) )
132 | HKT118 ®) ) )

) 34 dwong; 98

Tong 32 dwong; 100 4m | 32 dwong; 100 Am am




Phu luc 4.

Két qua xét nghiém chan doan giun lwon dudng rudt bang ki thuat LAMP sir

dung b kit trong nghién ctru va bd mdi cia Perdro- Fernandez- Soto (2016)

S6TT | Code miu nlg_lﬁglch ;l;o:gy Bo moi Perd r(oz-olig)rnandez— Soto
1 BVPNTO1 +) (+)
2 BVPNTO02 +) (+)
3 BVPNTO3 +) (+)
4 BVPNT04 (+) )
5 BVPNTO5 (+) (+)
6 BVPNTO06 +) (+)
7 BVPNTO7 +) (+)
8 BVPNTO8 (+) (+)
9 TP0OO1 ) ¢)
10 TP002 () )
11 TP003 ) )
12 TP004 ) )
13 TP005 ) )
14 TP006 ) )
15 TP007 ) )
16 TP008 ) )
17 TP009 ¢) )
18 TP010 ) )




S6TT | Code miu nngﬁglch ;:lo:gy Bo moi Perd r(oz—olig)rnandez— Soto
19 TPO11 ) )
20 TP012 ¢) )
21 TP013 () )
22 TP014 ) )
23 TP015 ) )
24 TP016 () )
25 TP050 ) )
26 TP051 ¢) )
27 TP052 ) )
28 TP053 ) )
29 TP054 ¢) )
30 TPO55 ) )
31 TP056 ) )
32 TP057 ) )
33 TP058 ) )
34 TPO59 ) )
35 TP060 ¢) )
36 TP061 () )
37 TP062 ) )
38 TP063 ¢) ¢)
39 | BVPNTO9 (+) )
40 | BVPNTI10 +) )




S6TT | Code miu nngﬁglch ;:lo:gy Bo moi Perd r(oz—olig)rnandez— Soto
41 | BVPNTI11 +) (+)
42 | BVPNT12 +) (+)
43 | BVPNT13 ) )
44 | BVPNT14 ) )
45 | BVPNT15 +) (+)
46 | BVPNT16 +) )
47 | BVPNT17 ) +)
48 | BVPNTI18 +) (+)
49 | BVPNT19 +) (+)
50 | BVPNT20 +) (+)




Phu luc 5.
Két qua chan doan nhidm giun lwon Khoa KST, Vién Sét rét-Ky sinh tring-
Con tring Trung wong cta 3 phwong phap

o | Giditinh (1 nam, Phuwong phap xét nghi¢ém
2 ni) Phan | Elisa LAMP
1 1 ) (+) (+)
: L O | 0 @
3 2 0 | 0 ®
4 2 O | 0 ®
5 2 O ® ©
6 L ® | ® ©)
7 L O | 0 ®
8 2 O ® ©
9 L O | ® ©)
10 L O | ® @
1 2 O 0 ®
12 2 O ® ®
13 1 ) ) )
14 2 O | 0 @
15 1 (+) ) (+)
16 L O | 0 0
7 1 O 0 0
18 L O ® 0




Giéi tinh (1 nam,

Phuong phap xét nghiém

2 nir) Phan | Elisa LAMP
19 1 () (+) *)
20 1 (+) () *)
21 2 () () )
22 1 +) () *)
23 1 ) *) ()
24 1 () () )
25 2 ¢ ) ¢
26 1 () (+) *)
27 1 () (+) )
28 1 () (+) *)
29 1 () () )
30 2 ©) ) Q)
31 1 (+) (+) *)
32 1 () () )
33 1 () () )
34 1 () () ()
35 2 ©) ) ¢
36 1 (+) () *)
37 2 ¢ *) *)
38 2 () () )
39 1 () () )




Giéi tinh (1 nam,

Phuong phap xét nghiém

2 nir) Phan | Elisa LAMP
40 2 ) (+) )
41 1 () (+) *)
42 2 ) (+) (+)
43 2 () (+) *)
44 2 ) ) )
45 1 ) ) )
46 2 () (+) *)
47 1 ) ) )
48 1 ) (+) (+)
49 2 () () )
50 2 (+) (+) *)
51 1 ) (+) (+)
52 2 () (+) *)
53 2 () () )
54 1 ) ) )
55 1 (+) ) (+)
56 1 ©) ) ¢
57 2 ) ) )
58 1 ¢ ) ¢
59 1 ) (+) (+)
60 2 (+) (+) (+)




Giéi tinh (1 nam,

Phuong phap xét nghiém

2 nir) Phan | Elisa LAMP
61 2 () () ()
62 2 () (+) *)
63 2 Q] *) )
64 1 () (+) *)
65 2 ) *) ()
66 1 () (+) )
67 1 ¢ ) ¢
68 2 () (+) *)
69 1 +) (+) *)
70 1 () () )
71 2 () (+) *)
72 1 () (+) *)
73 2 () () )
74 1 () (+) *)
75 2 () *) *)
76 2 () (+) *)
77 1 ©) ) ¢
78 2 () () )
79 1 ¢ *) *)
80 2 () () )
81 1 () () )




Giéi tinh (1 nam,

Phuong phap xét nghiém

2 nir) Phan | Elisa LAMP
82 1 ) *) *)
83 1 ) ) *)
84 2 ) ) ©)
85 1 ) (+) ¢)
86 1 *) ) )
87 1 Q) Q) ¢
88 2 ) ) *)
89 1 +) *) *)
90 1 *) ) (+)
91 2 ) ) )
92 1 ) Q) )
93 1 *) *+) *)
94 1 ) +) *)
95 2 ©) ) ¢
96 1 ©) ) *)
97 2 ) ) (+)
98 1 ) Q) ¢
99 2 ) *) *)
100 1 ) ) ¢)
101 1 ) (+) (+)
102 1 (+) (+) (+)




Giéi tinh (1 nam,

Phuong phap xét nghiém

2 nir) Phan | Elisa LAMP
103 2 ©) () ©)
104 1 ) ) *)
105 1 *) () ©)
106 1 ) () ¢
107 2 ) ) ¢
108 1 ) ) Q)
109 1 ) +) (+)
110 1 ©) () )
111 2 ) +) ©)
112 2 - +) ©)
113 1 & ) ©)
114 2 ) () ©)
115 1 ©) () ©)
116 2 ©) *) *)
117 2 (+) (+) (+)
118 2 ©) () ©)
119 1 +) ) )
120 1 - +) )
121 1 ¢ ) ¢
122 1 ©) () )
123 2 ©) () ©)




Gidi tinh (1 nam,

Phuong phap xét nghiém

2 niv) Phan Elisa LAMP
124 2 ) ) )
125 2 (+) (+) (+)
126 2 (+) +)
127 1 ) ) )
128 2 ) () ()
129 2 ) (+) (+)
130 1 ) (+) (+)
131 1 (+) (+) (+)
132 1 ) ) )
133 1 (+) (+) (+)
134 2 ) (+) (+)
135 1 ) ) )
136 2 (+) (+)
137 1 (+) (+) (+)
138 1 ¢) ) )
139 1 (+) (+) (+)
140 1 ) (+) (+)
141 2 ) (+) )




Phu luc 6: Giay chirng nhén cia Vién Kiém dinh Quoc gia vac xin va sinh

phﬁm y té

VIEN KIEM DINH QUOC GIA VAC XIN VA SINH PHAM Y TE, BO Y TE, VIET NAM
NATIONAL INSTITUTE FOR CONTROL OF VACCINE AND BIOLOGICALS, MOH,VIET NAM
NICVB Dai Kim, Hoang Mai, Ha Noi, Viet Nam
Tol: (84.4) 38553148 - (84.4) 35595236 * Fax: (84.4) 38554816 * Email: org.vn * Website: .org.vn

GIAY CHUNG NHAN CHAT LUQNG VAC XIN, SINH PHAM
$6: 01620/TTBYT - NC
(Chitng nhin nay chi cé gid tri nghién ciru)

Tén thwong mai: B¢ kit LAMP chan dodn giun
luon Strongyloides stercoralis

Tén chung: Sinh phdm phat hi¢n giun luon Mi NICVB:  03120/NICVB-NC

Strongyloides stercoralis

S6 16 trén test: STE012020 S$6 16 trén hop: STE012020

Dang déng géi: 50 tests/hop Han dung: 15/01/2021

Nha sin xudt: Vién S6t rét - Ky sinh tring — Con | Pom vi giri mAu: Vién S6t rét — Ky sinh
trung Trung wong trung — Con trung Trung wong

Két ludn: Trang thiét bj y té chin dodn in vitro 16 s6 STE012020, han dung 15/01/2021 do
Vién St rét — Ky sinh trung — Con trung Trung wong san xudt dat dat do nhay 100%, do dic
hiéu 100%, gi6i han phét hi¢n 2,013 x 10° ban sao gen/pul trén bd miu chudn cia Nha san

xudit.

Ha N¢i, ngay 25 thang 08 nam 2020
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Poan Hiru Thién



Phu luc 7: Mt s6 hinh dnh trong nghién ciru

Hinh anh khi trién khai thu miu tai thye dia



