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NGHIEN CU'U THIET LAP QUY TRINH PHAT HIEN Ki SINH TRUNG
PLASMODIUM VIVAX BANG KY THUAT REAL - TIME PCR

TRAN THI THU HUYEN', NGUYEN THI LAN DUNG'?,

NGUYEN THUY TRANG"?, DO DIEU LINH"?,
HO ANH SON’, HOANG VAN TONG'

'Vién Nghién ciru Y dwoc hoc Quan sw, Hoc vién Quén y
*Trwong Pai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Ha Noi

TOM TAT

Muc tiéu: Téi wu quy trinh phét hién ky sinh
trung P. vivax béng ky thuét Real-time PCR va
danh gia do nhay dac hiéu cua phwong phap.

Phuwong phap: Tach chiét DNA, toi wu quy
trinh PCR tao déi chimg duong, ti wu quy trinh
Real-time PCR st dung Tagman Probe phat hién
KSTSR P. vivax. Xac dinh nguéng phat hién, dé
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nhay, d6 ddc hiéu cta quy trinh va danh gia so
sanh vdi kit thiwong mai. )

Két qua: Khuéch dai thanh céng doi ching
duong c6 kich thuée 1,2 kb chdng KST P. vivax.
T6i wu thanh cong quy trinh real-time phat hién
KSTSR P. vivax. Ngwéng phéat hién cta quy
trinh la 4,138 copies/phdn g twong duwong voi
0,1 KST/ ul, dé6 nhay va dé dac hiéu cda quy
trinh la 100%. C6 sy twong quan cao gitra kit thi
truvong véi quy trinh nghién ciru véi hé sb
Cohen’s kappa (K=0,96). )

Két luan: Ba xdy dung va toi wu thanh céng
quy trinh phét hién ki sinh trang P. vivax bang ky
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thuat Real-time PCR va dat dwgc do nhay, dé
dac hiéu twong dwong voi kit thuwong mai trén thi
triong, tiet kiém chi phi va thoi gian xét nghiém.
Twr khoa: Sot rét, Real-time PCR, P. vivax.
SUMMARY
DEVELOPMENT OF TAQMAN REAL-TIME

PCR- BASED ASSAY TO DETECT
PLASMODIUM VIVAX
Objective: To optimize and analytically

validate a Tagman real-time PCR assay to
detect P. vivax.

Method: A real-time PCR assay was
optimized based on the positive control and was
validated the diagnostic performance on clinical
samples for the sensitivity, specificity and the
limit of detection (LOD).

Results: We have successfully optimized the
real-time PCR procedure for detecting P. vivax.
The sensitivity and specificity of the real-time
PCR assay was 100% and the LOD of the assay
was 4.138 copies per reaction, which is
equivalent to 0.1 parasites/yl.

Conclusion: The Tagman real-time PCR assay
was sucessfully developed and could be used for
the detection of P. vivax in clinical samples.

Keywords:  Malaria, real-time
Plasmodium vivax.

DAT VAN DE

P. vivax la chang ky sinh trung (KST) gay
bénh sbt rét phd bién thir hai & Viét Nam ding
sau P. falciparum [1]. P. vivax thwong gay ra sot
rét theo con nhwng it trwong hgp chuyén sang
sbt rét ac tinh. Cac dac diém Iam sang clia sot rét
do P. vivax khéng du dé chan doan chinh xac vi
coO cac triéu chirng twong dong voi mot sO cac
bénh nhiém trung khac nhw bénh leishmaniasis,
thwong han va bénh lao. Vi vay cac ky thuét
chan doan xét nghiém c6 dd nhay cao dé chan
doan sbt rét nhanh, chinh x&c |4 rat can thiét [2].

Phuwong phdp xét nghiém PCR dwa trén
doan trinh ty dich 18S rRNA dé phat hién ky
sinh trung sot rét (KSTSR) c6 dd nhay va dac
hiéu nhay so v&i phuwong phap kinh hién vi
thong thwong [3-6]. Tuy nhién cac phwong phap
xét nghiém dya trén PCR dwogc cdong bd cho
dén nay cé nhwoc diém nhw thoi gian thwe hién
kéo dai, khéng dinh lwgng dwoc sO lwong
KSTSR. M4t khac, real-time PCR st dung dau
do taqman la mét phwong phap méi dwoc st
dung dé phat hién ching KSTSR khong nhirng
dap tng duoc nhitng vuong méc vé sb lvong
mau, lvong ky sinh trung ma con tiét kiém chi
phi v? thoi gian xét nghiém. Chinh vi vay, chung
toi tien hanh nghién ctru nghién ctru thiét lap
quy trinh phat hién ky sinh tring sot rét P. vivax

PCR,

bang ky thuat Real-time PCR.
DOI TUQNG VA PHUONG PHAP NGHIEN CU'U

1. Péi twwong nghién clru

Chung t6i thwe hién xay dwng quy trinh trén
ching chudn KSTSR P. vivax dwgc cung cap
b&i Vién Y hoc nhiét d&i Tuebigen, CHLB Brc.
Banh gia d6 nhay va d¢ dac hiéu quy trinh xay
dwng duoc trén cac mau bénh phdm bao gbm:
30 mau bénh phdm da duoc xac dinh sét rét do
KSTSR P. vivax, 30 mau tw tao nhiém KSTSR
khéng phai P. vivax. Banh gia sy twong quan
quy trinh xay dwng dugc voi kit thwong mai trén
thi trwéng st dung 52 mau bénh pham da dugc
xac dinh nhiém KSTSR bang phwong phap
nhudém Giemsa tai khu virc Tay Nguyén.

2. Phwong phap nghién ctru

Tdach DNA: T ching chudn va 112 méu
bénh phdm thu thap dwoc tach béng kit tach
chiét DNA tlr mau toan phan GeneJET Whole
Blood Genomic DNA Purification (Thermo Fisher
Scientific, My) theo hwéng dan clGa nha san
xuat. Nong d6 DNA duwoc do bang may
NanoDrop 2000 spectrophotometer (Thermo
Scientific, Hoa Ky), cac mau DNA duwoc bdo
quan & -30°C cho dén khi st dung cho phan
tng PCR. i

Khuéch dai doan gen tao doi chirng
dwong: S dung cap moi dac hiéu nhan doan
gen 18S rRNA st dung trong phan tng PCR:
Trinh tw mdi nhw sau:; Mdi xu6i 5°CTT GTT GTT
GCC TTA AAC TTC-3 va mdi nguoc 5 TTA AAA
TTG TTG CAG TTA AAA CG-3. Thanh phan
phan tng PCR nhan gen gdm: master mix: 10u;
moi xudi: 1ul; mdi ngwoc: 1ul; nwdc: 6ul; mau:
2ul. Chu trinh nhiét phan ng PCR: 95°C 10
phat; tiep theo 35 chu ky: 95°C 30 giay, 57°C 30
giay, 72°C 60 giay; 72°C 5 phut va bdo quan mau
& 4°C. San pham PCR duoc dién di trén gel
1,5% sau d6 duwoc tinh sach bang kit GeneJET
PCR Purification Kit (Thermo Fisher, My), dién di
kiém tra lai 14n nira va phan tich két qua.

Xay dwng quy trinh phat hién ki sinh trang
P. vivax bang ky thuat Real-time PCR: Si
dung probe Tagman lam chét phat huynh
quang. Mbdi va probe thiét k& dac hiéu dé nhan
gen dich 78S rRNA, 1a trinh tw bao ton cao déng
thoi nhiéu ban sao ndm rai rac trén hé gen cua
chiing KSTSR P. vivax. Trinh tw mdi VIV-F 5-
CTT TTG AGA GGT TTT GTT ACT TTG AGT
AA-3, mdi VIV-R 5- TAT TCC ATG CTG TAG
TAT TCA AAC ACA A-3 va VIV- probe 5- ACA
CAA TGA ACT CAA TCA TGA CTA CCC GTC -
3. Thanh phan phan (ng Real-time PCR:
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master mix probe: 12,5 ul; VIV-F: 1ul; VIV-R:
1ul; probe: 0,25ul; nwdc: 8,25ul va mau: 2ul.
Chu trinh nhiét: 95°C 15 phut; tiép theo 45 chu
ky: 94°C 15 giay, 60°C 60s.

Xac dinh ngwéng phat hién, dé nhay, dé
dac hiéu cuda quy trinh: Panel d6 nhay, pha
lodng 10 lan lién tiép tr dung dich DNA gbc co
ndng d6 la 30ng/ul. Tinh s6 ban copies DNA
theo cong thiec: S6 ban copies =
(ng =6.022 = 10%®); (Chiéudai = 10°= 650) pe
nhay chan doan dwoc tinh bang: Se = Duong
tinh that/ (Dwong tinh that + Am tinh gid) x
100%. Do d&c hiéu dwoc tinh bang: Sp = Am
tinh that/ (Am tinh that+ Dwong tinh gid) x
100%. Danh gia twong quan va phan tich sb liéu
bang phan mém théng ké sinh hoc.

KET QUA NGHIEN CUU

Té6i wu quy trinh PCR tao ddi chirng
dwong

Thuc hién tdi wu cac thanh phan clta quy
trinh PCR tao dbi chirng dwong: téi wu nhiét do
gan moi, thdi gian kéo dai, néng d6 mai.

Két qua toéi wu nhiét dé gan moéi: Phan (rng
PCR dugc thwc hién theo chwong trinh chay
gradient nhiét do gén moi véi dai nhiét d6 tr 50-
57°C dé nhiét do gan moi khong qua thap va phu
hop v&i Tm clia mdi. San pham phan (rng duoc
dién di trén gel agarose 1,5% nhudm trong dung
dich ethidium bromide trong 20 phut. Két qua tdi
wu, & nhiét dd gan mdi 57°C cho san pham 1
bang dac hiéu ro nét nhat co6 kich thwdc twong
&ng 1,2 kb, dwgc chon cho céac lan chay sau.

Thoi gian kéo dai: Uéc lwong theo cbng
thirc 60s kéo dai twong (ng voi sadn pham kich
thwéc 1kb, véi sdn pham dich mong mudn co
kich thwéc 1,2 kb dau tién thoi gian kéo dai
duwoc sir dung la 1 phat 20 gidy. Tuy nhién san
phdm thu dwoc xuét hién cac band khéng mong
mudn. Tién hanh thi nghiém v&i thoi gian kéo
dai gidm xuébng lan lwot con 1 phat 10 giay, 1
phut. Tai 1 phat cho 1 bang duy nhét kich thuéc
1,2 kb phu hop v&i yéu clu cla thi nghiém nén
duoc chon lam thoi gian kéo dai cho phan tng.

Néng dé méi: V&i méi sk dung & moi co
néng dd 5 uM va tdng thé tich cGa phan &ng 1a
20 pl, chung toi thwe hién thi nghiém voi cac
ndng dd moi lan lwot 1a 0,2 uM, 0,25 uM, 0,4
uM. Dién di sadn pham trén gel Agarose 1,5%.
Tai vi tri nbng dd méi 0,25 uM dwoc chon cho
phan (rng PCR.

Két qua tao déi chirng dwong

San pham PCR duwoc tinh sach, dién di kiém
tra va do nong doé DNA.

Hinh 1: Két qua tinh sach san pham PCR
tao doi chirng dwong

Trén hinh cho thay, dién di san pham tinh
sach cho bang dac hiéu dam, ro net cd kich
thwec 1,2 kb trén tat cd cac mau thuc hién. Tw
dé chirng minh, da khuéch dai va tinh sach
thanh céng chirng dwong P. vivax. San pham
duwoc bao quan & -30°C va dwoc st dung cho
cac thi nghiém tiép theo. Két qua do OD cula
méau DNA chirng dwong ma chung t6i tw tong
hop 1a 30 ng/ul. Tir két qua nay, tinh toan so
ban s6 ban copies cla dung dich goc, tiép do6 sé
pha loéng dung dich dé c6 sé ban sao dugc s
dung lam khudén mau cho méi phan (ng dong
thoi déy nong do pha loang nay sé duoc si
dung dé danh gia dé nhay ky thuat va gi¢i han
phat hién cﬂa'phu’ang phap.

Két qua toi wu quy trinh phat hién ki sinh
trang P. vivax bang ky thuat Real-time PCR

Nhiét do gan moi, nong d6 mdi va ndéng do
probe 13 yéu t6 quan trong trong phan (ng real-
time PCR, quyét dinh t&i hiéu qua cla ca qua
trinh real-time PCR nén chung t6i da t6i wu ba
yéu tb trén. Két qua toi wu nhiét do gén moi:
chay cac phan &ng real-time PCR v&i cac nhiét
daoé gan moi khac nhau. Sau cac lan chay, chung
t6i thy rang tai cung cac thanh phan giéng
nhau (nong dd DNA 2,3 x 10° copies/pl), nhiét
ao gan moi la 60°C sé cho gla tri Ct=20,45 s&m
nhat, tirc 1a nhiét d6 gan moi nay d&c hiéu nhat
dé phan (ng real-time PCR tdng hop va khuéch
dai san pham dat hiéu qua cao.

DPé t6i wu ndng dd mdi chung téi tién hanh
cac phan ung real-time PCR gibng nhau vé
thanh phan va chu trinh nhiét (thL_J’C hién phan
(ng trén DNA néng do 2,3 x 10° copies/pl), chi
khac nhau vé ndng do m0| Tién hanh khao sat
thwe hién phan &ng voi néng dé moi xudi, moi
nguoc mai loai ttr 0,1 dén 0 5pM/phan’ tng. Tai
noéng dd 0,4 uM/phan (rng dic hiéu nhat dé may
real-time PCR nhan dwoc tin hiéu huynh quang
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sém nhét. Nong d6 0,4 pM/phan rng sé& duoc
st dung cho céc thi nghiém tiép theo.
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Hinh 2: Két qua t0|)u’u ndng do moi
. cho phan trng real-time PCR
(1): Nong d6 0,1 pM; (2): Nong d6 0,2 pM;
(3): NOng d6 0,25 pM;(4): Nong dé 0,3 uM; (3):
NOng d6 0,4 uM )
_ Tiép tuc tién hanh cac phan ng giong nhau
ve thanh phan va chu trinh nhiét gthL_J’C hién phan
rng trén DNA nong d6 2,3 x 10” copies/ul), chi

khac nhau vé néng do probe. Tién hanh khao
sat thye hién phén trng real-time PCR kiém tra
san pham véi nong dé probe tir 0,05 dén 0,2
uM/phan &ng. Tai nong d4 mai 0,1 uM thap nhét
van thu duwogc dwoc tin hiéu sém nén nong dé
probe nay dwoc st dung cho cac phan (rng sau
dé co thé tiét kiém hoa chét nhat c6 thé.

Két qua danh gia ngwong phat hién, do
nhay, dé dac hiéu cua quy trinh

Do nhay cta ky thuat Real-time PCR chan
doan ching KSTSR P. vivax dwgc dinh nghia |a
tai mau cé ndng do pha Ioang thap nhét ma van
cho tin hiéu quang. Két qua cho thay véi néng do
DNA méau chirng duong la 30 ng, chiéu dai 1,2
kb ta tinh dwoc s6 ban copy DNA co matla 2,3 x
10" copies/ul. L&y 5ul dung dich gdc 1am stock.
Tién hanh xac dinh ngLPO’ng phat hién tren panel
dd nhay gdm cac mau co nong do tir 107 - 10®
copies/pl, danh gié I4p lai 12 lan. Néng do tr 10"
- 10° cho 100% két qua dwong tinh, tai 10° thi
83,33% cho ket qua dwong tinh tai Ct =38,11va
tai ndng do 10™ thi am tinh 100%.
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Hinh 3: Két qua Real-time PCR xac dinh ngwéng phat hién

Nguéng phat hién |a gia tri toi thiéu cé thé
phat hién dwoc cua ky thuat. Do 1ap lai thi
nghiém: dwgc xac dinh bang cach stv dung mot
nong do nhat dinh dé tién hanh phan tng real-
time PCR I8p lai nhiéu 1an (trong thi nghiém cta
ching t6i la 6) néu do Iap lai la 6/6 duwoc tinh la
Iap lai hoan toan 100%.

Két qua thay nong d6 cudi cho tin hiéu huynh
quang la 2,3 x 10" copies/phan trng, tuy nhién
voi d6 Iap lai la 83,33% chwa thé két luan dwoc
ngudng phat hién cda quy trinh. Thyc hién thi
nghiém véi dai néng do pha loang lién tiép tu
2,3 x 10" dén 2,3 x 10" copies/ phan (rng. Két

qua thi nghiém dwgc phan tich va tinh toan
bang phan mém PROLabPOD (QuoData).
Nguwong phat hién ctia quy trinh phat hién KST
P. vivax bang ky thuat Real-time PCR v&i d tin
cay 95% la 4,138 copies/ phan &ng voi khoang
tin cay [2,603; 6,560]. Tl d6 két luan ngudng
phat hién cla quy trinh la 4,138 copies / phan
trng twong dwong véi 0,1 KST/ pl mau.

DPénh gid do nhay chan doan cta quy trinh,
thwc hién thi nghiém trén panel d6 nhay chan
doan da tao. Ket qua thi nghiém cho thay trén 30
mau panel dwong tinh tat ca cac phan (rng deu
cho tin hiéu huynh quang va khéng quan séat thay
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trudng hop nao cho két qua am tinh & cac mau
duwoc khéng dinh la nhiém ki sinh trung P. vivax.

Panel do dac hiéu: Két qua thay chi c6 mau
chirng dwong va méau chang P. vivax cho tin
hiéu huynh quang va khéng cé mau nao cua
panel d6 dac hiéu cho tin hiéu huynh quang.

Két qua so sanh véi kit thwong mai trén
thi trwéng

banh gida sy twong quan gilra quy trinh
nghién ctru va kit thwong mai RealStar Malaria
Screen & Type PCR Kit 1.0 (Altona Diagnostics)
trén 52 mau bénh phdm thu thap dwoc bénh
nhan da duoc chén doan sét rét do nhiém
KSTSR soOt rét bang phwong phap nhuém
Giemsa tai khu vic Tay Nguyén cho thay 21/52
mau dwong tinh (40,38%) va 30/52 mau am tinh
cho c& 2 phuong phap. C6 1 mau co sy sai
khac gilra 2 phuwong phap (kit Altona am tinh va
phuwong phap real-time PCR ching t6i xay dwng
dwong tinh). Tuy nhién vé théng ké, dir liéu
chirng minh ¢ sy twong quan cao trong dinh
tinh gitra 2 phwong phap véi hé so0 Cohen’s
kappa (K=0,96).

Bang 1. Két qua so sanh vé&i kit thwong mai
trén thi trvon

Mau Altona Hé s6
Am tinh | Dwong tinh | Tong | Kappa
Am tinh 30 0 30 | 0,96
Dwong tinh 1 21 22
Total 31 21 52
BAN LUAN

Hién nay viéc st dung kinh hién vi dé phat
hién ky sinh tring sét rét trong lam mau nhudém
van la tiéu chuan vang trong chan doan KSTSR
vi n6 dé thye hién va gidp glam thiéu cac chinh
sach kinh té cta nhiéu quoc g|a [7]. Tuy nhién,
phuong phap soi kinh hién vi c6 nhiéu han che
nhw d nhay gidm theo mat dd ky sinh trung sbt
rét trong mau, phu thudéc vao kinh nghiém cla
ngwoi soi kinh, gi¢i han phat hién clia phwong
phap nay la 10-20 KST/uL [7, 8]. Mat do KST
trong bénh soét rét do P. vivax thuwdng thap hon
so voi P. falciparum, trong nhiéu trudng hop
thwéng nhiém sbt rét phoi hop, do do lam tang
nguy co am tinh gid voi sét rét cap tinh do P.
vivax. Bay cling khéng phai la phwong phap ly
twdng cho chan doan SR khi mat dd KSTSR
trong mau thap hay nhiém KSTSR phoi hop. O
vung dich sbt rét, phuwong phap soi kinh hién vi
khéng thé dadm bdo két qua, thi viéc st dung
test nhanh dwoc khuyén khich.

Phuwong phép test nhanh s dung khang
nguyén dé phat hién sot rét nhanh mang lai
nhiéu lgi thé nhw két qua co thé dat dwoc trong

vong nlra gi® bdi cac ky thuat vién khéng
chuyén, d& st dung, kit déu 6n dinh trong diéu
kién nhiét d6 phong trong vai thang [7]. Tuy
nhién, do nhay va d¢ dac hiéu cla test nhanh
rat khac nhau gilra cac nha cung cap va theo
loai dwgc chan doan. Nhin chung cac bd kit phat
trién cho chan doan sbt rét do nhiém P.
falciparum tét hon so véi P. vivax.

Cac ky thuat chan doan st dung cac dau
hiéu huyét thanh hoc da dwoc ap dung hau hét
cho cac nghién ctu vé mién dich bao vé va dich
t& hoc. hau hét cac nghién ciru da duwoc cong
bé déu ap dung cac k¥ thuat st dung céac khang
nguyén tong hop thay vi s&r dung cac peptide tw
nhién dac trwng cho giai doan phat trién cla
KSTSR. Cé4c nghién ctvu vé cac xét nghiém huyét
thanh cé nguén géc tr khang nguyén vac-xin
thwong cho thdy dd dac hiéu rat kém dbi voi
chan doan nhiém triing dang hoat déng. Phwong
phap nay ciing dé& gay hién twong dwong tinh
gia, dac biét la ngay sau khi diéu tri vi khang
nguyén van ton tai ngay ca khi d loai bd KST.

Phuong phap nested-PCR duwoc sir dung
phé bién trong phat hién KSTSR, phwong phap
nay ciing da dwoc chirng minh c6 dé nhay cao
so vOi phuwong phap soi kinh hién vi hay test
nhanh, cé thé 1én t&i 1 KST/ ul, cé thé phat hién
duoc nhidm KSTSR phéi hop. Tuy nhién, han
ché 1&6n clia phwong phap nay la thdi gian dai,
can tdi 8 gid cho 2 vong phan rng PCR, nguy
co lay n,hiém chéo cao va khong thé dinh lwong
duwoc sO lwgng KST trong mau. Phuwong phap
real-time PCR mat khac cé thé theo dbi lién tuc
va phat hién ngay tin hiéu ma khong can cho
den khi phan ng két thuc. Phwong phap nay
ciling han ché kha nang lay nhiém chéo va giam
thiéu thoi gian.

Trong nghién ctu nay, ching téi da lwa chon
gen 18S rRNA la gen dich, day la gen dac trwng
cla loai Plasmodium, RNA ribosome (rRNA) tao
thanh phén cbt 16i ctia ribosome va rat can thiét
cho sy tbng hop protein trong tat ca cac sinh vat
sbng. Do cac han ché chirc nang, rRNA la mot
trong nhirng axit nucleic dwoc bao ton nhat trong
tw nhién, dong thoi chung ciing tao thanh phan
I&n cac phéan tr RNA trong cac té bao Mat khac,
bang cach nham muc tiéu vao mét gen co nhiéu
ban sao phan tan khap hé gen Plasmodium, do
nhay cla xét nghiém nay cao hon so v&i viéc
chon gen mét ban sao. Mat khac dwa trén dir liéu
18S rDNA c6 thé cac xét nghiém sang loc PCR
duoc phat trién dé phat hién va phan biét gitra
cac ki sinh trung thudc cac chi khac nhau.

Chinh vi vay, chung t6i da nghién ctru quy
trinh phat hién KST P. vivax bang ky thuat real-

TAP CHI Y DUQC HQC SO 21 - THANG 5/2021

49



time PCR v&i d6 nhay cao (100%) va dac hiéu
(100%), gioi han phat hién (d6 nhay phan tich)
dat 4,138 ban copy DNA/ phan (ng twong
duong voi 0,1 KST/ pl mau. Real-time PCR co
thé mang lai két qua trong vong 2 gi¢, khong
yéu cau xr ly sau PCR, gidm x{& ly mau va gidm
thiéu rdi ro nhiém ban. Do d6, xét nghiém cé thé
dé dang thyc hién trong cac xét nghiém chan
doan sbt rét théng thwong.

V@i nguwdng phat hién la 4,138 copies/ phan
¢ng twong dwong voi 0,1 KST/ul cao hon 100
lan so v&i phuwong phap soi kinh hién vi thong
thwong (10 - 20 KST/ pl), cao gép 10 lan so véi
phuwong phap PCR truyén thong (1 - 10 KST/
pl). Mat khac khi so sanh v&i cac nghién ctru
cung st dung k¥ thuat real-time PCR v&i dau do
tagman dat 1,13 KST/ pl [9], 0,2 KST/ pl [10] ky
thuat ctia chdng t6i cho ngwdng phat hién cao
hon han. Nhw vay, tdng gi¢i han phat hién, do
nhay va dé dac hiéu cua phuwong phap co vai tro
vo cung quan trong trong chan doan sém sot
ret, bénh da duwgc B Y té dwa vao trong cac
muc tiéu Quoc gia thanh toan mét s6 bénh dich
nguy hiém.

KET LUAN

Trong nghién ctru nay, chung téi da xay dwng
va t6i wu thanh céng quy trinh phat hién ki sinh
trung P. vivax bang ky thuat Real-tme PCR. D3
xac dinh ngudng phat hién, dd nhay chan doan
va dd dac hiéu cta quy trinh. Quy trinh ma chung
t6i xay dwng da dat dwoc A nhay va dé dac hiéu
twong dwong véi kit thuwong mai trén thi trwong,
tiét kiém chi phi va thoi gian xét nghiém.
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dwéi 1 gio; st dung may vi tinh lién tuc trén 1
gicr cao gép 7,1 1&n so véi nhém str dung may vi
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