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Bueda vy dim quy trinh tetra-primer ARMS PCR phat hién diém da hinh don nucleotide exo-E4156
ola ky sinh trimg 80t rét Plasmodinm falciparum 6 khu vue Tay Nguyen, Viét Nam
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Tém tit:

Nghién ciru nay nham thiét 1ap quy trinh phat hién da hinh don nucleotide (SNP) exo-E415G trén Ky sinh tring
(KST) st rét Plasmodium falciparum khang artemisinin bing k¥ thuit tetra-primer ARMS PCR va buéc diu xac
dinh ty 1¢ dot bién exo-E415G & bénh nhan thét bai diéu tri véi artemisinin ¢ khu vie TAy Nguyén. Quy trinh xac
dinh diém SNP exo-E415G dwgc tbi wu trén miu DNA ciia chiing chuin 3D7, sang loc dt bién trén 123 miu mau
toan phén tir bénh nhin thét bai diéu tri véi artemisinin dwogc thu thip tai 3 tinh (Gia Lai, Pik Néong, Pak Lik)
thudc khu vire TAy Nguyén, Viét Nam. Mgt doan gen kich thwéc 749 bp chira vi tri SNP exo-E415G dwgc khuéch dai
bang cip mdi E415G-Fc va E415G-Rc. Moi diic hi¢u cho alen binh thwong (alen A) va alen ddt bién (alen G) khuéch
dai cac doan c6 kich thwéc lan lwgt 12 316 va 474 bp. Khi so sanh véi phwong phap gidi trinh tw Sanger thi cho két
qua twong dong 13 100%. Ap dung quy trinh vira dwogc thiét 1ap dé khao sat SNP exo-E415G & KST P. falciparum
khang artemisinin cho ty 1¢ dot bién 1a 78% (96/123). Nghién ctru da thiét 1ap dwgc quy trinh don gian va chinh xac
dé xac dinh SNP exo-E415G. Tan suit dot bién exo-E415G cia KST P. falciparum & cac bénh nhén thit bai diéu tri

véi artemisinin tai khu vue Tay Nguyén 1a 78%.

Tir khéa: exo-E415G, khang artemisinin, sot rét, tetra-primer ARMS PCR.

Chi s6 phén logi: 3.1

1. Dat van de

SHt rét 1a mot bénh KST truyén nhidm phd bién va nguy
hiém gay ra ty 1é tir vong cao trén toan thé gidi. Trong nim
2019, udc tinh ¢6 229 triéu ngudi mic sbt rét & 90 qudc gia
va 409.000 ca tir vong vi s6t rét, nguyén nhan cha yéu la do
cac loai KST P. falciparum [1]. Theo khuyén cho cua T
chic Y té thé gi¢i (WHO), liéu phap két hop artemisinin
(ACTs) la phac do wu tién diéu tri s6t rét do nhiém KST
P, falciparum, gop phan lam giam dang ké ty 18 tir vong do
sot rét. Tuy nhién, khang thudc s6t rét 1a mot tro ngai dbi vai
cac chuong trinh phong chéng va loai trir st rét trén toan
cau. O khu vuc Dong Nam A, KST di khang v6i hau hét
moi loai thudc sbt rét hién co, bao gém ca liéu phap ACTs
[2, 3]. Nhimng nghién ctru gan day cho thiy, khang thudc
¢6 lién quan chit ch& dén SNP exo-E415G trén nhiém sic
thé s6 13 (PF3D7_1362500) cua KST P, falciparum [4-7].
Exo-E415G 1a @6t bién lam thay ddi nucleotide adenin (A)
thanh guanin (G) trong gen ma hoéa cho mét exonuclease
dan dén thay ddi axit glutamic (E) thanh glycine (G) tai vi
tri 415. Exo-E415G dugc coi la ddu hiéu lam giam nhay voi
artemisinin va dan dén ting ty 1& that bai didu tri ddi voi
ACTs - liéu phap diéu tri wu tién cta Viét Nam.

Viéc theo doi cac chi thi phan tir néi chung va SNP
Ex0-E415G noi riéng ¢o6 vai tro quan trong trong giam sat,
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diéu tri s6t rét. Cho dén nay di c6 nhiéu phuong phap dé
x4c dinh diém SNP nhu giai trinh ty gen, realtime-PCR,
ARMS PCR, PCR-RFLP... Tuy nhién, gidi trinh tu gen,
realtime-PCR c6 han ché 1a can trang thiét bi hién dai, chi
phi cao va nhan vién phai dugc dao tao chuyén mon ky thuat
t6t. Chinh vi vay dé khac phuc nhimng han ché d6, chung t6i
da tién hanh thiét 1ap mot phuong phap don gian, chi phi
thap va d9 chinh xac cao dé xac dinh SNP exo-E415G bang
k¥ thuat tetra-primer ARMS PCR, sir dung 4 mdi trong mot
phan ung [8].
2. Dol twong va phuong phap nghién ciiu

2.1. Péi twong

Chung chuén 3D7 duge cung cép boi Vién Y hoc Nhiét
d6i Tuebingen (Puc). Cac mau DNA di biét kiéu gen dong
hop thudng AA (D6.1) va dong hop dot bién GG (D6.2)
dugc st dung dé chuan héa phan tmg tetra-primer ARMS
PCR. 123 mau mau téng s6 thu thap tr bénh nhan that bai
diéu tri v6i artemisinin ¢ 3 tinh Gia Lai, Dik Nong va bik
Lik thudc khu vuc Tay Nguyén.

2.2. Phwong phdp nghién ciru

Tach DNA: DNA duoc tach chiét bang bo kit GeneJET
Whole Blood Genomic DNA Purification (Thermo Fisher
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Abstract:

This study aims to establish a procedure based on
tetra-primer ARMS PCR technique to detect the single
nucleotide polymorphism (SNP) exo-E415G in malaria
patients who experienced treatment failure with
artemisinin. DNA sample from P. falciparum 3D7 isolate
was used to optimise the procedure based on tetra-primer
ARMS PCR technique to detect exo-E415G SNP. The
method was then applied to screen for exo-E415G SNP
on 123 blood samples from patients who experienced
treatment failure with artemisinin in 3 provinces (Gia
Lai, Dak Nong, Dak Lak) from Central Highlands of
Vietnam. A DNA fragment (749 bp) containing the exo-
E415G SNP was amplified using primer pairs E415G-Fc
and E415G-Re. Specific primers for the wildtype alen
(A alen) and the mutant alen (G alen) amplified
fragments with the length 0of 316 and 474 bp, respectively.
The genotyping results were consistent with Sanger
sequencing. The tetra-primer ARMS PCR technique
was used for genotyping exo-E415G SNP on 123 patients
who failed with artemisinin treatment, the frequency
of exo-E415G alen was observed at 78% (96/123).
In conclusion, the simple tetra-primer ARMS PCR
technique was established to detect the SNP Exo-E415G.
The prevalence of the mutant alen Exo-E415G was 78%
in the Central Highlands of Vietnam.

Keywords: artemisinin resistance, exo-E415G, malaria,
tetra-primer ARMS PCR.
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Scientific, My). Quy trinh tach chiét theo hudng din sir
dung cua nha san xuét, cac mau DNA sau d6 duoc dinh
lwong va danh gia do sach bang quang pho ké va bao quan &
-20°C cho dén khi sir dung cho phan g PCR.

Thiét ké moi: Xac dinh SNP exo-E415G thudc exon
2 trén nhiém séc thé sb 13 cua bo gen KST P. falciparum
(PF3D7_1362500). Sau khi da c6 trinh tu gen tham chiéu,
sit dung phan mém primer blast dé thiét ké cap moi dac
hiéu cho gen ndi chuan c6 kich thudc 1a 749 bp chira diém
dot bién. Tiép theo tién hanh xay dung moi dic hiéu cho
alen dot bién va alen thuong, cac mdi nay chi khac nhau
nucleotide cudi cung ¢ dau 3” ciia mdi. Tuy nhién, dé ting
tinh dac hidu cho mdi trong phan tng tetra-primer ARMS
PCR, chung t6i cai tién 2 mdi dic hiéu alen bing cach thém
mdt nucleotide khong lién két tao ra thém mot mismatch &
nucleotide s6 2 tai dau 3°. Dua vao do khuéch dai cua cac
moi thuong va mdi dot bién s& cho phép xac dinh mau bénh
pham c6 mang alen dot bién hay khong. So dd vi tri cac moi
trong phan tng tetra-primer ARMS PCR dé phat hién diém
SNP exo-E415G nhu hinh 1. Trinh tu ctia 4 mdi 1a 5°-GGA
ATG TGC TTT AAC GAA TGG-3’(E415G-Fc); 5°-GGT
GTT CCT TCC TCT TTT CTT G-3’(E415G-Rc); 5’-CCC
AAT GAT TGT TTA CTT CG'T-3’(E415G-Ras-W); 5°-
TAT GGT TAT AAC GAT AAA AC'G-3’(E415G-Fas-V).
Nucleotide dac hi¢u cho alen ¢ tan cung dau 3’ ctia mdi
dugc in dam, gach chan; nucleotide $6 2 & dau 3’ dugc thiét
ké khong bat cap duoc ky hiéu (*). Trinh tu mdi duge dat
tong hop tai Cong ty Integrated DNA Technologies, Inc.
(Singapore).
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Hinh 1. So d6 vi tri cadc mdi trong phan trng tetra-primer ARMS
PCR. Hai méi mau xanh (méi ngoai) khuéch dai gen noi chudn, méi
mau dé E415G-Ras-W (médi trong) khuéch dai alen thwong, mbi
mau d6 E415G-Fas-V (mdi trong) khuéch dai alen dét bién. DAu
“X” minh hoa vi tri xay ra dét bién; dau “*”: minh hoa mismatch &
nucleotide sé 2 tinh tir dau 3’ ctia méi.

Kich thude cac bang xuat hién khi dién di san phiam phan
g PCR s& cho biét kiéu gen ctua KST. Kiéu gen dong hop
alen thuong (AA) c6 cac bang kich thudc 1a 749 va 316 bp.
Kiéu gen di hop (AG) cho ra 3 bang kich thudc 1a 749, 474



va 316 bp. Kiéu gen dong hop alen dot bién (GG) xuét hién
cac bang kich thudc 1a 749 va 474 bp.

Thyc hién phan wng tetra-primer ARMS PCR: Thanh
phan phan tng gdm: GoTaq Green Mastermix (2X) (Thermo
Fisher, M¥): 12,5 ul; cap mdi E415G-Fc va E415G-Ras-W
(10 uM): 0,3 pl; cap moi E415G-Fas-V va E415G-Re (10
nmol/pl): 1 pl; nuge deion: 7,9 pl; mau (30 ng/pl): 2 pl; tong
thé tich 25 ul. Chu trinh nhiét phan tmg: 95°C trong 5 phut;
tiép theo 40 chu ky: 95°C trong 45 gidy, 54°C trong 45 gidy,
72°C trong 35 gidy; cudi ciing 72°C trong 5 phut.

Dién di DNA trén gel agarose: Sau khi DNA duogc
khuéch dai bang phan tng PCR s& duoc tra vao giéng trén
gel agarose 1,5% va dit trong bé chira dung dich dém TBE
0,5X. Bé chtra duoc dit vao dong dién mot chiéu véi hidu
dién thé 120 V trong 30 phat. Sau khi két thuc dién di, ban
gel dugc 13y ra ngdm duéi Ethidium bromide va soi dudi
anh sang tia to ngoai ciia may soi gel UVP.

Gidi trinh tw Sanger: San pham nhan gen duoc tinh sach
bang kit GeneJET PCR Purification Kit (Thermo Fisher,
My), giai trinh tu tuy dong ABI 3100 Avant, dugc thuc
hién boi Cong ty Thuong mai Apical Scientific Laboratory
(Malaysia).

3. Két qua
3.1. Két qua toi wu diéu kign PCR don moi

Trude khi chuén héa quy trinh cho phan Gmg tetra-primer
ARMS PCR céin chudn hoa diéu kién PCR: ndng d6 moi,
nhiét d6 gan mdi cho timg cap mdi ddng thoi kiém tra mdi
cap mdi thiét ké co khuéch dai dic hiéu bang 1én dung kich
thude nhu tinh todn hay khong. Chung toi st dung cac
mau DNA chuén da blet trude kiéu gen de tién hanh chay
gradient nhi¢t do gan mdi cho tung cap mdi v6i dai nhiét do
52,1-62,1°C. Két qua cho nhiét d6 gin mdi 1a 54°C lam nhiét
d6 gan mdi cho phan tng tetra-primer ARMS PCR. Chiing
to1 tiép tuc tién hanh kiém tra tinh dac hiéu cua moi alen dot
bién va mdi alen thuong c6 dac hi€u cho ting alen tai nhiét
d6 gin mdi 54°C (hinh 2).

Thi nghiém 1 Thi nghiém 2

(+) 1) (2)

Hinh 2. Két qua kiém tra tinh dic hiéu cia méi cho alen ddt
bién va alen thwong. (-): déi chirng am; (+): mau gen ndi chun
lam ching dwong; MK100: thang chudn DNA 100 bp; (1, 4): DNA
mau déng hop alen thudng AA; (2, 3): DNA mau déng hop ttr alen
dot bién GG.
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Quan st két qua hinh 2, thi nghiém 1 sir dung méi dic
hiéu cho alen thuong thi chi c6 giéng sb (1) cua mﬁu dong
hO’p alen thuong AA 1a 1én bang 316 bp, gleng s6 (2) cua
mau dong hop tir alen dot bién GG khong Xuét hién bang;
thi nghiém 2 sir dung mdi cho alen dot bién thi giéng (3) ctia
phan mg sir dung DNA mau GG 1én bang 474 bp con giéng
s6 (4) ciia phan tmg sir dung DNA c6 kiéu gen AA thi khong
¢6 bang. Chimg (+) 1a cac phan umg khuéch dai doan gen
ndi chuan déu 1én bang 749 bp, nhu vdy, DNA cua cac mau
déu khong c6 van d¢; chimg (-) khong xuat hién bang dam
bao phan ing PCR thuc hién dung k¥ thuat. C6 thé thay, dbi
v6i phan tng don mdi dic hiéu cho alen dot bién va alen
thuong tai nhiét do gan moi 54°C 1a réat tot, khong xay ra
tinh trang moi dot bién lai dwoc khuéch dai & mau dong hop
alen thuong AA va nguoc lai.

3.2. Két qud toi wu phan ieng tetra-primer ARMS PCR

Phan tmng tetra-primer ARMS PCR dung ca 4 mdi trong
1 phan ng do vay s€ c6 hién tuong canh tranh gitra cac moi.
Chinh vi vdy, viéc xdc dinh ty 1¢ ndng d6 cac moi trong phan
tmg 1a diéu vo cing quan trong. Tlep theo, phan Umng tetra-
primer ARMS PCR dugc tién hanh toi uru nong d6 moi tai
nhiét d6 gan moi di chon 1a 54°C.

MK100 (-) (1 MK100 (2) (3) (4) (5) (-)

749bp

A74bp
316 bp

500bp

Hinh 3. Két qua téi wu ndng do6 mdi trén mau di hop tir (AG)
bang phan ng tetra-primer ARMS PCR. (-): déi chirng am;
MK100: thang chudn DNA 100 bp. Néng d6 cac méi E415G-Fc,
E415G-Ras-W, E415G-Fas-V, E415G-Rc Ian lwot tai cac giéng (1):
0,4 uM, 0,4 uM, 0,4 uM, 0,4 pM; (2): 0,16 uM, 0,16 uM, 0,4 uM,
0,4 uM; (3): 0,2 uM, 0,2 uM, 0,4 uM, 0,4 uM; (4): 0,08 uM, 0,08 uM,
0,4 uM, 0,4 uM; (5): 0,12 uM, 0,12 uM, 0,4 uM, 0,4 uM.

Két qua dién di trén gel cho thay, tai ndng d6 moi 0,4
uM E415G-Fas-V, 0,4 uM E415G-Rc, 0,12 uM E415G-Fec,
0,12 uM E415G-Ras-W xuét hién ca 3 bang dich la 749,
474 va 316 bp déu sang 13, khong xuét hién bang phu phu
hop véi k1eu gen di hop tu cua mau DNA khuon dua vao.
Do do, nong d6 cac moi nay dugce s dung dé chay véi cac
mau chuin dong hop thuong AA (D6.1) va dong hop dot
bién GG (D6.2) dé kiém tra do dic hiéu alen trong phan tmg
tetra-primer ARMS PCR dugc két qua nhu hinh 4.

D6.1 D6.2

MK100 (-)

Hinh 4. Két qua phan (rng tetra-primer ARMS PCR vé&i néng do
méi: 0,4 uM E415G-Fas-V, 0,4 yM E415G-Rc, 0,12 M E415G-Fc,
0,12 uM E415G-Ras-W trén 2 mau chuéan déng hop thwong AA
(D6.1) va ddng hop dot bién GG (D6.2).



s Khoa hoc Y - Duoc | Y hoc co sé

Két qua dién di hinh 4 cho thay, tai mau dong hop alen
thuong (D6.1) xuét hién 2 bang 749 bp cho gen noi chuan va
316 bp cho alen thudng; mau dong hop dot bién (D6.2) ciing
xuat hién 2 bang 749 bp cho gen noi chuan va 474 bp cho alen
dot bién. Nhu véy, ca 2 miu déu 1én cac bang ding kich thudc
nhu da thiét ké ban dﬁu, cac bang sang ro, dac hi¢u cho alen
va khong xuét hién bang phu. Sau khi chuén hoa céc diéu kién,
quy trinh xac dinh SNP exo-E415G bang k¥ thuat tetra-primer
ARMS PCR da dugc thiét 1ap thanh cong. Thanh phan phan
ung va chu trinh nhiét dugc thé hién & bang 1.

Bang 1. Thanh phan phan (rng va chu trinh nhiét cia phan rng
tetra-primer ARMS PCR phat hién SNP exo-E415G.

Thanh phén Thé tich (ul) Nong dd
Gotaq Green Mastermix (2X) 12,5

E415G-Fc (10 pM) 0,3 0,12 pM
E415G-Ras-W (10 pM) 0,3 0,12 pM
E415G-Fas-V (10 uM) 1 0,4 uM
E415G-Rc (10 uM) 1 0,4 uM
H,0 7.9

DNA (30 ng/pl) 2 2,4 ng/pl
Téng sb 25

Chu trinh: 95°C-5 phut, (95°C-45 giay, 54°C-45 giay, 72°C-35 gidy) x 40,
72°C-5 phut

Trong s6 123 mau bénh phém 16 mau dugc kiém tra xac
dinh kiéu gen exo-E415G bang phuong phap Sanger. Két
qua cho thiy, 2 phuong phap c6 do twong dong 100% trong
16 miu ¢ 3/16 mau co6 kiéu gen AA; 13/16 mau c6 kiéu
gen GG, khong c6 mau mang kiéu gen di hop AG (hinh 5).

A) (B)

Dbng hop dot bién GG Déng hop thwong AA

A A G G G G A A G A A G A G G A A G

Hinh 5. Két qua giai trinh tw khing dinh tinh chinh xac cua
phan ng tetra-primer ARMS PCR. (A) Mau déng hop alen dot
bién; (B) Mau ddng hop alen thuéng.

3.3. Két qua khdo sdt ty 1¢ djt bién exo-E415G tai khu
vire Tay Nguyén

Sau khi dd t6i wu thanh cong quy trinh phan tng
tetra-primer ARMS PCR xac dinh SNP exo-E415G, ching
t6i tién hanh kiém tra trén toan b 123 mau bénh thét bai
diéu tri voi artemisinin tai 3 tinh (Gia Lai, Pk Nong, Pk
Lik) thuoc khu vic Tay Nguyén. Két qua cu thé thu dugc
nhu ¢ hinh 6 va bang 2.
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MK100 101 102 103 104 105 106

107 108 109 ()

Hinh 6. Két qua khao sat dot bién exo-E415G bang phan (rng
tetra-primer ARMS PCR trén mét sé mau. (-): d6i ching am;
MK100: thang chuan ADN 100 bp; 101-109: cac mau ADN duwoc
tach tir mau mau toan phan.

Bang 2. Két qua khao sat dot bién exo-E415G khu vwe Tay
Nguyén.

. Ty 1¢ miu
Kiéu gen - s Tong so
Gia Lai Dak Nong Dak Lak
AA 14/48 (29%)  8/40 (20%) 5/35 (14%) 27/123 (22%)
AG 0/48 (0%) 0/40 (0%) 0/35 (0%) 0/123 (0%)
GG 34/48 (71%)  32/40 (80%)  30/35 (86%)  96/123 (78%)

Ty 1¢ mau mang dot bién exo-E415G tai khu vuc Tay
Nguyén 1a 78% (96/123) trong d6, tinh Dik Lak co ty 18 dot
bién cao nhat 1én dén 86% (30/35), tinh Gia Lai c6 ty 1¢ dot
bién thap nhat 1a 71% (34/48).

4. Ban luan

Ngay nay véi su phat trién ctia cong nghé giai trinh ty
gen cung voi nghién ctru twong quan toan bo nhiém sic thé
(GWAS), chung ta c¢6 thé xac dinh cac ddu hiéu phan tir tiém
an kha niang khang thudc nhu cic SNP trong quan thé KST.
Nhiing bao céo dau tién vé KST P. falciparum khang thude
& bénh nhan that bai diéu tri béng ACTs c6 lién quan dén
SNP exo-E415G. Hién tai da c6 nhiéu phuong phéap dugc phat
trién dé xac dinh SNP, tuy nhién cac phuong phap nay co
gia thanh cao, doi hoi trang thiét bi hién dai, nhan vién dugc
dao tao ky thuat tot. P& khic phuc han ché d6 ¢ cac phong
thi nghiém chua c6 trang thiét bi day du, can trién khai mot
phuong phap don gian, tiét kiém chi phi nhung van dam bao
d6 chinh xac dé xac dinh SNP exo-E415G. Cac phan mém tin
sinh hoc dugc sir dung dé thiét ké moi va thiét 1ap, tdi wu quy
trinh phan Gng tetra-primer ARMS PCR cho xdc dinh SNP
exo-E415G. Két qua nghién ciru nay cho thdy do twong dong
100% khi di chiéu so sanh véi phuong phap giai trinh tyr gen.

Dot bién exo-E415G nam trén gen ma hoa cho exonuclease,
1a cac enzym phén cit nucleotide tir dau 3’ hodc 5° ciia ADN.
Hoat dong exonuclease khong chi trong qué trinh sao chép
ADN ma con duoc cho 14 can thiét trong sira chita két ndi khong
twong ddng. Cac gia thuyét ciing dugc dua ra rang, dot bién
exo-E415G 1am anh huong dén khia ning doc sira cua



exonuclease dan dén ting hodc giam cac dot bién trong KST
1am hinh thanh c4c kiéu hinh khéng thude. Tuy dot bién exo-
E415G khong lam thay d6i tinh nhay cam v&i piperaquine [9],
cac nghién ciru gan day ciing cho thay, exo-E415G thuong dugc
lién két chat ché voi su gia tang s6 ban sao gene plasmepsin 2/3,
mot chi thi sinh hoc khac lién quan dén tinh khang artemisinin
[4, 6]. Vi vay, cac nghién ctru tiép theo trong tuong lai c6 thé s&
1am 16 hon vai tro cta dot bién exo-E415G ddi véi tinh khang
artemisinin cua P. falciparum.

Nghién ctru niy chi ra ty 16 mau bénh pham mang alen
dot bién chiém 96/123 méu twong duong véi 78% cho thay
dot bién rat pho bién tai khu vue Viét Nam ciing tuong tu
nhu di thdy o nudc lang giéng Lao, Thai Lan va Campuchia.
Két qua nay tuong dong VO’] nghién ctu cua H.H. Quang va
cs (2021) [7] voi ty 1¢ xuat hién SNP Exo-E415G 1a 80%.
Tuy nhién, tinh Dak Nong lai ¢6 su gia ting dang ké ty 18
KST sot rét mang dot bién tir 66,7% (2021) 1én thanh 80%
(2022) chi trong mdt khoang thoi gian ngan. Piém chung
clia ca 3 tinh trong nghién ctru nay la déu cé duong bién
giéi chung voi Campuchia, noi c6 ty 1& gia ting dot bién
exo-E415G & muc cao trong khu vyc. Trong khi do, theo
nghién ctru ciia N.C. Phong va cs (2019) [2] tai tinh Ninh
Thuén, noi khong c6 dudong bién gidi véi Campuchia thi
khong tim thay dot bién exo-E415G tai khu vuc nay. Co thé
thiy sy gia ting tinh trang giao lwu, di lai ctia nguoi dan qua
bién gidi dac biét 1a véi Campuchia da lam ting nguy co
lan truyén st rét ciing nhu KST sét rét khang thudce, gay tre
ngai 16n dén cong cudc phong chdng st rét.

Tir nhitng ndm 2011 dén 2013 da c6 su gia ting dang ké
tinh trang khang thudc voi DHA-PPQ tai 3 tinh 1a Ratanakiri,
Preah Vihear va Pursat cua Campuchia [6]. Phan tich SNP
trén toan by bo gen cua KST P falciparum da xac dinh
duoc dot bién exo-E415G trén nhiém sic thé s6 13 ¢6 lién
két v6i sy tai phat cua KST sau khi diéu tri bang DHA-PPQ.
R. Amato va cs (2017) [6] da tién hanh khao sat SNP exo-
E415G bang phuong phép giai trinh ty tai Campuchia thu
duoc ty 1€ dot bién tai 3 tinh Ratanakiri, Preah Vihear va
Pursat 1an luot 1a 15,38 (2/13), 40 (8/20) va 81,58% (31/38)
vao ndm 2013; trong khi d6, ty 1& dot bién tai 3 tinh nay vao
ndm 2011 lan luot chi 1a 0 (0/71), 0 (0/66) va 58,5% (48/82).
Nhu vy, tan sudt xuat hién ctia exo-E415G & Campuchia da
¢6 xu hudng tang 1én theo thoi gian va cé nguy co lan rong
sang cac nudc lang giéng, trong d6 ¢ Viét Nam. Tuy nhién,
cac nghién ctru vé exo-E415G tai Thai Lan va Lao hién nay
van con han ché, chua c6 s6 liéu duoc cong bb.

Tai chau Phi, rat it truong hop khang véi DHA-PPQ di
duoc mo ta tai ddy. Hai truong hop didu tri DHA-PPQ that bai
sau 30 va 32 ngay da dugc béo cdo 1a cac du khach ngudi Y tro
vé tir Ethiopia. Tai Senegal, DHA-PPQ khong con dugc coi 1a
liéu phap diéu trj wu tién ma thay vao d6 su két hop artemether-
lumefantrine va artesunate-amodiaquine dwgc st dung nhiéu
nhit ¢ ddy. Tong s6 77 mau bénh nhan dang diéu trj sot rét tai
Senegal di dugc dem di giai trinh ty dé khao sat dot bién
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ex0-E415G, két qua thu dugc tAt ca cac mau déu 6 kiéu hinh hoang
da, nhu vdy exo-E415G khong duge tim thdy tai Senegal [10].
Duong nhu véi su thay dbi va phdi hop céc lidu phap diéu tri
sOt rét khac nhau ma hién tuong KST sOt rét mang dot bién
khang thudc co thé khong xay ra pho bién tai khu vuc nay.
Nam 2020 ciing da c6 nhiing nghién ctru tai Cameroon va Nam
M§ nhitng noi chua st dung ACTs lam liéu phap chinh dé
diéu tri s6t rét thi két qua ciing khong phat hién duoc dot bién
exo-E415G. Pidu nay ciing chimg to exo-E415G 1a mot trong
nhitng chi thi sinh hoc phan tir dang tin cdy dé phat hién KST
P, falciparum khang artemisinin.

5. Két luan

Nghién ctru nay da thiét lap dugce quy trinh don gian, chinh
xac, tiét kiém thoi glan dé xac dinh SNP exo-E415G bing
phuong phap tetra-primer ARMS-PCR. Phuong phap nay cho
két qua chinh xac khi so sanh v&i phuong phép giai trinh ty.
Nghién ctru da bude dau khao sat tan sudt dot bién exo-E415G
& khu vire Tay Nguyén va kién nghi phuong phap nay nén duoc
str dung cho xac dinh SNP exo-E£415G trén quy mo lon tai cac
diém nong vé sot rét tai Viét Nam ciing nhu trén thé gioi.
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