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TOM TAT

Viét Nam 1a mét trong nhimg nude chiu anh huéng cia dich sbt xudt huyét & khu vuc Péng Nam A. Dich

s6t xuét huyét dang dién bién rit phuc tap va cin co su klém soat tot dél VO‘l vector truyén bénh. Mu51 Aedes
albopzctuv dugc xac dinh 1a mot trong hai _vector chinh truyén bénh sét xuét huyét. Nghlen clru gin day cho
thay muoi 4. albopictus ¢6 mit tai mot s6 noi trén dia ban Ha NOi va Hai Phong. Dé kiém soat t6t vector
truyen bénh cling nhu kiém soat dugc dich bénh rt can su hiéu biét v& murc d6 khang va co ché khang véi hoa
chat diét ciia vector truyén bénh. Hai co ché khang quan trong ¢ con trung noi chung va & mudi noi riéng 13 co
ché khang do dot bién trén protein muc tiéu ciia hoa chét diét con tring va co ché khang do ting cudng hoat
dong cua cac enzyme phan giai hoa chat diét. Trong nghién ctru nay, ching t6i da thu thap mau mudi 4.
albopictus & Ha Noi va Hai Phong dé x4c dinh muc do khang va xac dinh cac dot bién khang ngi guc trén gen
mi héa cho kénh van chuyén natri ndm trén mang té bao thin kinh (voltage gated sodium channel - VGSC) ciia
mudi ¢ hai dia diém trén. Két qua thir nghiém tinh khang cho thdy, mudi 4. albopictus & Ha Noi va Hai Phong
con nhay voi hoa chat thudc nhom organophosphate nhung da khéng voi dichloro diphenyl trichlorothane
(DDT), carbamate va hoa chit thuoc nhom pyrethroid. Ching t6i khong xac dinh dwoc cac dot bién Ser989Pro,
Ile1011Met, Vall016Gly va Phel534Cys trén mudi 4. albopictus & Ha Noi va Hai Phong. Tuy nhién, chiing
téi da xac dinh duoc mot dot bién Tyr986His trén kénh véan chuyén natri VGSC trén miu mudi ¢ ca hai dia
diém.

Tir khéa: dedes albopictus, dot bién khdng ngd guc, gen VGSC, mudi truyén bénh sot xudt huyét, pyrethroid

MG PAU

Mubdi Aedes albopictus 13 loai mudi c6 ngudn
gbc & chau A, tuy nhién, hién nay da phan b6 rong
khép trén thé gidi va dugc biét dén 12 mot trong hai
vector chinh truyén virus s6t xuat huyét. Bénh s6t
xuit huyét hang nim gy anh huéng 1én khoang
3,97 ty nguoi, 390 triéu ca méc bénh trén thé gisi
(Bhatt e al., 2013). O Viét Nam, bénh sbt xudt
huyét dang dién bién ngay cang phuc tap voi 5O ca
mac benh ngay cang gia tang. Nam 2016, s6 ca mic
bénh sét xuat huyét ciia Viét Nam da 1én dén 50000
ca. Cho dén nay, chua c6 vaccine phong bénh sét
xuit huyét, vi vay bién phap phong trir bénh la
kiém soat vector truyen bénh. Tuy nhién, viéc str
dung cac loai thube diét con trung trong qua trinh
kiém soat vector truyén bénh dang gdy ra hién

tuong khang thubc diét 6 mudi. Trong cac loai
thudc diét con tring, pyrethroid 14 hoa chat dugc sir
dung phd bién hién nay trén thé gioi va Viét Nam.
Hoa chit thuc nhom pyrethroid gdm cac loai hoa
chat nhu cypermethrin, permethrin, deltamethrin...,
cic chit nay tic dong lén kénh van chuyén natri
(voltage gated sodium channel — VGSC) nim trén
mang té bao than kinh ciia c¢6n tring néi chung va ¢
mudi néi riéng gy ra hién tuong ngd guc & con
trung (Brito et al., 2013). Kénh van chuyén natri
duoc ciu tao bai mot protein bao gém bén domain
tuong ddng (I — IV), mdi domain gdm siu phan
doan ky nuéc (S1 — S6) (Catterall et al., 2003). Dot
bién trén gen VGSC mi héa cho kénh van chuyén
natri dan dén hién twong khang ngd guc
(knockdown resistance - kdr mutations) & mudi
truyén bénh st xut huyét da dugc nghién ciru &
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nhiéu noi trén thé gioi (Brengues et al., 2003;
Saavedra-Rodriguez et al., 2007; Garcia et al.,
2009; Marcombe et al., 2009; Martins et al., 2009a,
b; Harris et al., 2010; Kawada et al., 2009, 2014,
Yanola et al., 2010).

Nghién ctru cho thiy d6t bién khang ngi guc
chu yéu xdy ra trén phan doan IIS6 va IIIS6 cua
kénh véan chuyén natri c6 lién quan dén tinh khang
véi pyrethroid va DDT (Brengues et al., 2003;
Saavedra-Rodriguez et al., 2007; Martins et al.,
2009a, b; Harris et al., 2010). Tuy nhién, cac dot
bién khang ngad guc dwgc tim thay chu yéu trén cac
quan thé mudi 4. aegypti khang perythroid bao
gdm: dot bién Gly923Val, Leu982Trp, Ile1011Met,
Vall016Gly trén domain II (Brengues ef al., 2003).
Dot bién Phel534Cys trén IIIS6 ciing dugc phat
hién & mudi 4. aegypti khang DDT/permethrin &
Thai Lan va Viét Nam (Kawada et al., 2009;
Yanola et al., 2010, 2011). Cac dot bién Ser989Pro
va Aspl763Tyr dugc tim thidy dong thoi véi
Vall016Gly & quan thé mudi Pai Loan (Chang et
al., 2009) va Thai Lan (Stenhouse et al., 2013).
Mot dot bién méi duoc phat hién Thr1520Ile di
cing v&i Phel534Cys ¢ quan thé mudi cua An Do
(Kushwah et al., 2015a).

Db6i voi mudi A. albopictus, dot b1en trén gen
VGSC duoc tim thiy trén mot sd it quan thé mudi &
cac nudc khac nhau. Dot bién Phe1534Cys duge tim
thdy trén mudi A. albopictus & Singapore (Kasai et
al., 2011), trong khi dot bién Phel534Leu chi dugc
tim thdy & cac quan thé A. albopictus & My
(Marcombe et al., 2014) va dot bién
Phel534Ser/Leu dugc tim thdy trén cic quan thé A.
albopictus & dao Hai Nam, Trung Qudc (Chen ef al.,
2016). Nghién ctru ciia Xu et al. (2016) trén quan thé
mudi A. albopictus & Nhat Béan, Trung Quéc,
Singapore, Hy Lap, Y va My di xac dinh dugc hai
d6t bién méi 1le1532Thr & Y va Phel534Ser & Trung
Qudc va My.

Nghién ctru dot bién trén gen VGSC trén vector
truyén bénh st xuét huyét, cho thiy cac dot bién lam
thay ddi twong tic cta pyrethroid va kénh van
chuyén natri, nhitng hiéu biét nay 1a rat quan trong
gitip chiing ta hiéu biét hon vé co ché hoat dong cua
pyrethroid va gop phin xiy dung chlen lwoe kiém
soat héu qua ddi v6i vector truyén bénh. Trong
nghién ciru nay, ching t6i xac dinh dot bién khang
ngi guc trén gen VGSC & quan thé mudi 4.
albopictus & Ha Noi va Hai Phong : nhim tim hiéu co
ché khang v6i pyrethroid cua muoi 4. albopictus &
hai dia diém trén.
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VAT LIEU VA PHUONG PHAP
Thu thip miu va dinh loai loai

Mau mudi duogc thu thdp ¢ Ha No6i, Hai Phong.
Cac mau mudi duoc thu thap va dinh loai loai béng
hinh thai so b theo khoa dinh loai thuong quy cua
Vién S6t rét - Ky sinh tring - Con tring Trung wong
va dinh loai phan tir bang phuong phap PCR da mdi
sir dung cac cap mdi dic hiéu cho hai loai 4. aegypti
va A. albopictus trén vung gen ITS theo Higa va
ddng tac gia (2010) vai kich thude san phadm: 550bp
dac trung cho A.aegypti va 950 dac trung cho A.
albopictus.

Thir nghi¢ém tinh khing véi héa chit diét con
trung

Thir nghiém tinh khang v&i hoa chét diét con
tring duoc tién hanh theo quy trinh cta T6 chirc Y té
thé gioi (WHO, 2016) sir dung mudi truéng thanh &
thé hé F2 véi bon lan lap lai, 25 ca thé mudi truong
thanh cho mdi 1an lap lai. Cac héa chét thir nghiém
gdm: permethrin (thugc nhém pyrethroid) nong do
0,75%; deltamethrin (pyrethroid) ndng do 0,05%;
lambda-cyhalothrin (pyrethroid) ndng do 0,05%;
DDT (organochlorine) ndng do 4%; propoxur
(carbamate) ndng d6 1% va  malathion
(organophosphate) nong d6 5%. Mudi sdng sot sau
thir nghiém dwgc st dung cho viée xac dinh dot bién
khang ngd guc. Chung nhay cam Bora dugc st dung
lam mAu dbi chimg.

Xic dinh dot bién trén gen VGSC

Dé xéac dinh dot bién trén gen VGSC & cac quan
thé mudi thu duoc & Ha Noi va Hai Phong, miu
mudi trudong thanh dugc tién hanh tach chiét DNA
tong s6: Mau mudi dugc cho vao dng eppendorf 1,5
mL, bd sung 50 uL dém chiét (5 M NaCl, 1 mM
Tris-HCI pH 8,6, 0,5 mM EDTA pH 8,0) nghién
nho, u & 65°C trong 30 min, ly tdm 8000 rmp trong 2
min. Loai b6 dich ndi, bd sung 7 pL Kac 8M va giir
¢ -20°C trong 30 min. Ly tdm 12000 rpm trong 20
min. Chuyén phéan dich ndi sang 6ng eppendorf mai,
thém 100 pl con tuyét dbi lanh va ly tim 12000 rmp
trong 20 min. Loai bo dich ndi va hoa tan can trong
50 pl TE. Phan ung PCR nhén doan gen VGSC duogc
tién hanh theo Kawada va dong tac gia (2014) nhim
xédc dinh cdc dot bién Ser989Pro, Ilel011Met,
Vall016Gly va Phel534Cys. San pham PCR duoc
tinh sach va giai trinh ty tryc tiép trén may giai trinh
tu ty dong ABI PRISM 3500 (M§y) theo phuong
phap ctia Sanger va dong tac gia (1977). Dé xac dinh
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cac dot bién trén gen VGSC, két qua giai trinh ty
dugc so sanh v6i trinh ty gen VGSC mi sb
XM019696519 trén Ngan hang gen qudc té
GenBank bing phan mém BioEdit 7.0.9.0.

KET QUA VA THAO LUAN

DPinh loai loai va thir nghiém tinh khang véi héa
chat diét con trung

Mau mudi thu thap tir hai dia diém Ha Noi va
Hai Phong dugc nuoi tai phong thi nghiém cua Vién
S6t rét — Ky sinh tring — Con tring Trung uong
phuc vu cho cac thir nghiém tinh khéng v&i hoa chat
diét con trung va dinh loai loai béng hinh thai va
phan tir. Két qua danh gia vé hinh thai cho thdy cac
c4 thé mudi truong thanh véi phin dudi cb6 mot soc
trang hep dudi da bung, cic mang vay tring khong
tach biét tao thanh miéng va tring hinh chir v, phan
truge cua bung chan khong c6 soc doc mau trang va
khong co vay tring ¢ dau thudc v& loai A.
albopictus. Két qua danh gia phan tir bang PCR véi
cip mdi dic hiéu cho loai (Hinh 1A) ciing cho thdy
mau mudi thu dugc tir hai dia diém trén thudc loai A.
albopictus.

Theo tiéu chuén danh gia cia WHO (2016): néu
ty 16 mudi chét sau khi thir nghiém tir 98 - 100% thi
duogc coi 12 van nhay cam vé&i hoa chit thir nghiém;
néu ty 1¢ mudi chét < 98% thi dugc coi la mudi da
khang vé6i hoa chit thir nghiém. Trong nghién ctru

clia ching toi, két qua thir nghiém tinh khang véi
hoa chit diét con tring (Bang 1) cho thdy mudi A.
albopictus thu & Ha N¢i con nhay véi hoa chét thude
nhém organophosphate nhung mudi da khing véi
DDT va cic hoa chit thudc nhom pyrethroid,
carbamate. Mau mudi thu duoc ¢ Hai Phong con
nhay vo6i hoa cht thudc nhom organophosphate,
carbamate va deltamethrin thu¢c nhém pyrethroid
nhung di khang véi DDT va cic hoa chét thude
nhom  pyrethroid 1a  lambda-cyhalothrin = va
permethrin. Két qua thir nghiém tinh khang ¢ 5 quan
thé mudi 4. albopictus cua Thai Lan cling cho théy 4
quén thé mudi khang véi permethrin (ty 1€ muoi chét
97 - 80%), tuy nhién ca 5 quan thé mudi van con
nhay voi lambda-cyhalothrin  va deltamethrin
(Chuaycharoensuk e al., 2011). Két qua thir nghiém
tinh khing & 6 quan thé mudi 4. albopictus cua
Trung Phi ciing cho thiy 2 quan thé mudi khang véi
DDT (ty 1¢ mudi chét 36 - 71%), 1 quan thé khang
v6i deltamethrin (ty 16 muoi chét 83%), tuy nhién
cac quan thé mudi con lai van con nhay véi DDT,
propoxur, deltamethrin (Kamgang et al., 2011).
Nghién ctru cta Sivan va déng tac gia (2015) trén
quéan thé mudi A. albopictus & An P$ cho thdy mudi
& day khang véi ca ba loai hoa chat thudc nhom
pyrethroid. Nhu véy, cac quan thé mudi 6 Ha Noi va
Hai Phong da xudt hién tinh khang véi hoa chit diét
con tring. Cac ca thé mudi sdng sot sau thir nghiém
tinh khang v&i hoa chat diét con trang dugce sir dung
cho viée xé4c dinh dot bién trén gen VGSC.

Bang 1. Két qua thr nghiém tinh khang v&i cac héa chét diét ctia mau mudi A. albopictus.

M&u mudi thu & Ha Noi

Mau mudi thu & Hai Phéng

Néng dé thir nghiém

Héa chét thir nghigém (%) Ty I1é mudichét  Tinh Ty 1& mudi chét Tinh
(%) khang (%) khang
DDT (Organochlorine) 4 33 Khang 42 Khang
Propoxur (Carbamate) 1 91 Khang 99 Nhay
Malathion
(Organophosphate) 5 100 Nhay 100 Nhay
Deltamethrin .
(Pyrethroid) 0,05 92 Khang 100 Nhay
Lambda-Cyhalothrin . .
(Pyrethroid) 0,05 89 Khang 98 Khang
Permethrin 0,75 84 Khang 97 Khang
(Pyrethroid) ’

Dot bién trén gen VGSC

Mau mudi dugc tach chiét DNA tng s6 va PCR
dé nhan hai doan gen tir exon 19 dén exon 31 ¢6 kich

thude khoang 700 - 750 bp cho mdi doan. Két qua
dién di san pham PCR (Hinh 1B) cho thay hai doan
gen did dugc nhan lén véi kich thude dung nhu du
kién va c6 chit lugng di dé tién hanh giai trinh ty.
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986 Tyr

T'GEAT GCETG6G6

Mm1 2 3 4

1kb

750 bp

Hinh 1. Két qua dinh loai loai va dét bién trén gen VGSC &
cac ca thé mudi thu thap tai Ha No6i va Hai Phong. A. San
phdm PCR x&c dinh loai A. albopictus. M: Marker 100 bp, 1
— 4: san phém PCR nhan doan gen dac hiéu cho loai A.
albopictus. B. San phdm PCR nhan doan gen VGSC. M:
Marker 1 kb, 1 - 2: san pham PCR nhan cac doan gen twr
exon 19 den exon 31 trén gen VGSC cla mau mudi thu
dwoc @ Ha Nogi. C. Ket qua xac dinh dot bién trén gen
VGSC & cac ca thé mudi thu thap tai Ha No6i va Hai Phong

San phﬁm PCR duoc tinh sach va giai trinh ty
trén may giai trinh tu ty dong. Két qua giai trinh ty
dugc so sanh véi trinh tr gen VGSC cua loai A.
albopictus di duge cong bd trén GenBank voi mi s6
XM019696519. Cac  d6t bién  Ser989Pro,
Ile1011Met, Vall016Gly va Phel534Cys da khong
dugc tim thiy trén cac ca thé mudi thu duge & Ha
Noi va Hai Phong. Két qua tuong tu cling dugc bao
cdo trén quin thé mudi 4. albopictus ¢ Malaisia
(Ishak et al., 2015), Costa Rica (Chaves et al., 2015),
An D6 (Kushwah et al., 2015b) va Trung Phi
(Ngoagouni ef al., 2016). Viéc khong xac dinh duogc
cac dot bién trén gen VGSC & mudi A. albopictus co
thé 12 do & mudi A4. albopictus da tdn tai mot co ché
khang hoa chét diét con tring khac so v6i mudi 4.
aegypti nhu viée ting cao cac enzyme lién quan dén
giai doc (Ngoagouni et al., 2016).

Diéu dang chi ¥ 1a véi 14 ca thé mudi thu & Ha
Nbi va 10 c4 thé mudi thu & Hai Phong, chung t6i da
xac dinh dugc 7 ¢4 thé mudi & Ha Noi mang dot bién
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ddng hop tir (nucleotide T>C) & vi tri 2956 trén
¢DNA va 7 c4 thé mudi & Hai Phong mang dot bién
ddng hop tir tai vi tri nay (Hinh 1C). Bén canh d6 2
c4 thé mudi & mdi dia diém mang kiéu gen di hop tir.
Su thay d6i nay dan dén sy thay thé amino acid
Tyrosine thanh Histidine & vi tri 986 (Tyr986His)
trén kénh van chuyén natri VGSC.

Nhu véy, trén hai quan thé mudi thu thap & Ha
Noi va Hai Phong, ching t6i da xac dinh dugc mot
dot bién Tyr986His trén gen VGSC. Py la nhiing
thong tin hiru ich trong viéc kiém soat hiéu qua
vector truyén bénh sdt xuat huyét.

KET LUAN

Danh gia tinh khiang vdi cac hoa chit diét con
tring cua cac ca thé mudi A. albopictus thu thap tir
hai dia diém Ha No6i va Hai Phong cho thiy céc ca
thé mudi & Hai Phong con nhay cam voi hoa chat
thugc nhom organophosphate, carbamate va
deltamethrin thugc nhom pyrethroid nhung da khang
v6i DDT va cac hoa chit thuoe nhom pyrethroid 1a
lambda-cyhalothrin va permethrin. Tuy nhién, cac ca
thé mudi thu & Ha N¢i chi nhay véi hoa chit thude
nhom organophosphate nhung da khang voi DDT va
cic héa chat thudc nhom pyrethroid, carbamate.
Ching t6i ciling xac dinh dugc mot dot bién
Tyr986His trén gen VGSC & ca hai quan thé mudi
thu thap tir Ha Noi va Hai Phong.

Loi cdm on: Cong trinh dwoc hoan thanh véi sy tai
tro cua Quy Nafosted cho dé tai: Nghién ciru sy biéu
hién va dot bien gen lién quan dén tinh khang hoa
chdt diét cén tring (pyrethroid) cua mudi Aedes
aegypti va Aedes albopictus truyén bénh sét xudt
huyét. Ma s6: 106-NN.02-2015.17
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SUMMARY

Vietnam is one of the countries that is affected by dengue fever in Southeast Asia. The dengue epidemic is
becoming increasingly more complex so it is necessary to have a well control to vectors in order to limit the
spread of the disease. The Aedes albopictus mosquito is determined as one of the two major vectors that
transmitted the dengue. Recent research shows that 4. albopictus is present in some parts of Hanoi and
Haiphong. In order to control the vector as well as the disease, it is necessary to understand the level of
resistance and the resistance mechanism of the vector. Two important resistance mechanisms of insect were
known as the mutations in the target protein of the insecticides and enhancing the activity of enzymes that
participate in the resolution of the insecticides. In this study, the mosquito samples were collected from Hanoi
and Haiphong to identify the level of resistance and detect the knock down resistance mutations in voltage
gated sodium channel (VGSC) in membrane of nervecell of mosquito. The results of insecticide susceptibility
test showed that 4. albopictus in Hanoi and Haiphong were still sensitive to organophosphate but resistant to
DDT, carbamate and pyrethroid. Ser989Pro, Ile1011Met, Vall016Gly and Phe1534Cys mutations were not
deteced in A. albopictus in Hanoi and Haiphong. However, we detected a novel mutation Tyr986His in VGSC

protein.

Keywords: Aedes albopictus, kdr mutation, VGSC gene, dengue vector, pyrethroid
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