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TOM TAT

Bénh sbt xuit huyét 1a bénh truyén nhidm cdp tinh, c6 thé gay thanh dich l6n va co ty Ié tr vong cao.
Bénh luu hanh trén hon 100 quoc gia trén thé gioi & hdu hét cac chau luc. S&t xuét huyet dugc lay truyen
qua vector trung gian 1a mudi Aedes (dedes aegypti va Aedes albopictus). Viéc kiém soat vector truyén
bénh déng vai trd quan trong trong viéc ngan ngira sy bung phat ciia dich. Trong céc bién phap kiém soat
vector tmyén bénh, viéc sir dung thube diét con trung da mang lai nhirng hi¢u qua dang ké va thubc diét con
tring dugc sir dung rong rdi hién nay thuéc nhom pyrethroid. Cac hoa chit thuoc nhoém pyrethroid chi yéu
tac dong lén con tring théng qua cac thy thé trén kénh dan truyén Na+ ciia cac neuron thin kinh & cén
tring. Pyrethroid can tré sy ngimg hoat dong cia kénh dan truyén, két qua 1a kénh K+ mé trong thoi gian
dai 1am gian doan tin hiéu dién trong hé théng thin kinh, lam mét khd ning bay cia cén tring. Tuy nhién,
kha nang khang thudc & con trung trong d6 c6 mudi dang khién cho hidu qua ciia thudc diét con trung bi
gidam di. Kha ning khang thubc dugc xac dinh 1a do cac dot bién trén gen ma hoa cho kénh dan truyén Na+
(voltage-gated sodium channel — VGSC). Cho dén nay, rat nhidu dét bién dd duoc xac dinh c6 lién quan dén
tinh khang & cac quéan thé mudi Aedes. Thém vao do, tdn xudt ciia cac dot bién trén gen VGSC & cic quin
thé mudi khac nhau c6 sy khac biét rit 16n. Vi vdy, nghién ciru tinh khang thubc diét & mudi Aedes s& gitp
cho viéc kiém soat tdt d6i voi vector truyén bénh sét xuét huyét.

Tir khéa: Kénh dan truyén Na+ cong dién dp, tinh khdng thudc diét con tring, mudi Aedes aegypti, Aedes

albopictus, dgt bién gen VGSC, vector truyén bénh sit xudt huyét

Mudi truyén bénh sét xuét huyét

Mudi 1a mot trong céc loai con tring gay hai dbi
v6i stic khde con ngudi. Mudi 1a vector chinh lay
truyén nhiéu bénh nguy hiém, c6 nguy co tr vong
cao cho con nguoi nhu bénh sét rét (do mudi
Anopheles), bénh st vang da, bénh sot xuat huyét va
hién nay la bénh Zika (do mudi Aedes), bénh giun
chi (do mudi Culex)...Vai trd truyén bénh sbt xut
huyét cia mudi Aedes da dwgc chimg minh. Trong
d6 hai loai mudi Aedes aegypti va Aedes albopictus
duogc biét dén 1a cac vector chinh truyén bénh sot
xuit huyét ¢ ngudi (Smith er al., 2016). Loai Ae.
aegypti dugc xac dinh 1a vector quan trong nhat, va
loai Ae. albopictus cling dugc nghién ctru ¢ mot 56
nudc trong nhiéu nim qua, tuy nhién sé liéu con
chua day du.

Trong cac bénh do mudi lay truyén, s6t xut
huyét 12 bénh gy anh huong 16n dén strc khoe cho
cong dong trén toan thé gidi. Theo thong ké cua T6
chirc y té thé giGi WHO, mdi nim c6 khoang 390
triéu ngudi bi nhiém st xudt huyét - day 1 cin bénh
nhiét d6i 1y lan nhanh nhit thé gigi. S6t xuét huyét
la bénh truyén nhiém cip tinh do virus gdy nén.
Bénh c6 thé gy thanh dich 16n va c6 ty 1é tir vong
tuong d6i cao. Bénh luu hanh trén 100 qudc gia
thude cac khu vuc c6 khi hau nhiét doi va a nhiét doi
nhu ving Pong Nam A va Tay Thai Binh Duong,
chau My, chau Phi v&i khoang 2,5 ty ngudi séng
trong vung nguy co (WHO, 2009; 2012). Cac nha
nghién ctu wde tinh rang 70% cac truong hop sbt
Xuét huyet nghiém trong trén thé gioi tap trung ¢
chau A, trong d6 phéan 16n la tr¢ em dudi 15 tudi, ty
1¢ tr vong trung binh do st xudt huyét khoang 2,5-
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5% (Guzman et al., 2010; Marciel-de-Fretas et al.,
2012). Nam 2014, tinh hinh st xuit huyét c6 chiéu
huéng gia ting tai nhiéu qudc gia khu vyc. Tuy
nhién, cho dén thoi diém nay, van chua c6 ching
ngira hoac loai thudc cu thé nao diéu tri sbt xuat
huyet duoc phé duyét chinh thie. Vi vay, bién phap
kiém soat duy nhét hién nay dugc thyc hién la kiém
soat dbi v4i vector truyén bénh.

Thudc diét cén trung, co ché tac dong va co ché
giai doc & mudi

Tu ndm 1950, thudc diét con trung da duge su
dung b at cho viéc kiém soat s6 lugng mudi trén thé
gidi. Cac loai thude diét con trung dugc st dung chu
yéu 1a cac hop chit Cl hiru co, phosphate hitu co,
carbamate, pyrethroid.

Nhém Cl hitu co bao gdm céc hoa chit nhu DDT
(dichlorodiphenyltrichloroethane), dieldrin va lindan.
Céc hop chit ciia nhom nay thuong khong tan trong
nudc, vi vay rat bén vimg trong méi truong. Do ¢6
doc tinh cao véi ngudi, gdy 6 nhiém moi trudng va
hiéu qua diét mudi khong con vi mudi da khang véi
DDT nén hién nay khong con dugce sir dung.

Nhém phosphate hitu co bao gém c4c hoa chit
nhu  DDVP, malathion, parathion, diazinon,
fenthion...Nhom nay ciing c¢6 doc tinh cao voi
nguoi, tuy nhién khoéng bén vimg trong méi truong
nhu nhom CI va ¢ mui khé chiu nén hién nay chi
duogc stir dung & mirc han ché.

Nhém carbamate bao gdm cic hop chat nhu
izolan, dimetan, pyramate, pyrolan tuy nhién nhom
nay c6 hiéu luc thap va gia thanh cao nén it dugc su
dung.

Nhém pyrethroid co ngudn gbc thuc vat gdm
allethrin (phan nhém 1) co tic dung diét rudi va
mudi nhung khong chiu dugc tac dong ciia 4nh sang,
tetramethrin, resmethrin, phenothrin... (phdn nhém
2), permethrin, fenvalerate (phan nhom 3) cd tac
dung diét con tring manh, chiu dugc tac dong cua
anh sang, cypermethrin, deltamethrin... (phan nhém
4). Pyrethroid 1a hgp chét hitu co ty nhién duoc téng
hop tr hoa ctc (Chrysanthemum cinerafolis), 1a
thudc diét con tring dugc sir dung rong rai trong
thvong mai. Hién nay, hoda chit thudc nhom
pyrethroid dwoc st dung nhiéu do twong dbi an toan
vOi ngudi va méi trudng, ty hiy nhanh trong dét, co
tac dung ha guc nhanh va rat ddc vdi con trung.

Pyrethroid 1a thudc diét con trang dugc su dung
nhu mot trong nhing bién phap kiém soat hiéu qua
nhat trong cudc chién toan ciu chong cac bénh lay
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truyén qua mudi trong d6 c6 sot xuét huyét. Co ché
tac dong cua pyrethroid 1a lam thay d01 cac chutc
ning cua kénh din truyén Na+ cong dién ap
(Voltage gated sodium channel — Na,), mdt chirc
nang rat can thiét trong vi¢c truyen tin hiéu trong hé¢
thong than kinh. Nghién ctru co ché tic dong cuia cac
hoa chat thuéc nhoém pyrethroid cho thdy céc chat
nay anh hudng 1én con tring bang cach gan vao kénh
van chuyén Na+ cua céc neuron thin kinh & con
trung. Chung thudng wu tién gin vao cac kénh dang
mé. Cac kénh duoc bao boi Na+ van con dang mé &
giai doan hoat dong lam cho day than kinh bi kich
thich din dén sy mat kiém soat. Khién cho con tring
bi co giat va khong thé duy tri kha ning bay binh
thuong (Davies et al., 2007; Dong et al., 2014).

Tir nhitg nam 2000-2009, lwong héa chat st
dung hang nim cho viéc diét mudi 1a 394 tin
phosphate hiru co va 154 tan pyrethroid (WHO,
2011). Tuy nhién, hiéu qua cua cac hoa chét diét gio
ddy da bi de doa boi co ché khang véi thude diét &
mudi. Nhidu nghién ciru di cho thay, tinh khang véi
hoa chit diét & con trang ndi chung va ¢ muoi ndi
riéng co thé 1a két qua cua céc co ché khac nhau, nhu
la dot bién cua protein muc tiéu cua hoa chét diét, sy
tham nhap thap hon ctia hoa chat diét (tinh khang vi
tri dich) hay sy phan huy sinh hoc dbi véi hoa chét
diét (tinh khang chuyén héa). Vi tri dich khong nhay
cam va tinh khang chuyén hoa 14 hai co ché khing
duoc xac dinh ¢ muoi (Hemingway ef al., 2004).
Trong co ché khéng chuyen hoa, su tdng cudong hoat
dong cua cac enzyme esterases, mono-oxygenases,
va glutathione transferases cd tdc dung phan huy
nhanh hodc ¢ 1ap cac hoa chat diét con tring, do d6
trc ché hodc ngdn can hda chét diét dén va gén duoc
vao cac vi tri dich ciia n6. Tuy nhién, trong hau hét
cac truong hop khang, dot bién khang ngi guc - kdr
(knockdown resistance) trén kénh dan truyén Na+
dugc biét dén 1a co ché khang chinh dbi véi
pyrethroid (Hemingway et al., 2004; Dong, 2007).
Vi vdy, trong hoan canh hié¢n nay khi chua c6 giai
phap thay thé hiu qua, co ché phan tr cia tinh
khang s& 1 budc chia khoa nhim cai thién cac chién
lwgc quan ly tinh khang thude diét con tring & mudi
(David et al., 2014).

Kénh din truyén natri cong dién ap (Voltage-
gated sodium channels - Na,) va tinh khang thuoc
diét con trung

Kénh dan truyén Na+ cong dién ap 1a mot
protein van chuyén qua mang rit quan trong cho cac
hoat dong dan truyén dién thé trong té bao than kinh
va céc té bao hoat dong theo co ché din truyén dién



Tap chi Cong nghé Sinh hoc 15(3): 393-401, 2017

thé khéac. Trong phan tmg v&i mang phén cuc, kénh
dan truyén natri mé (hoat dong) va cho phép ion
natri di qua vao trong té bao, gy khir cuc clia mang
té bao. Su kich hoat cua kénh natri chiu trach nhiém
cho giai doan hoat dong ting dién thé nhanh chong
clia mang té bao. Trong mot vai mili gidy sau khi

b b Wtk 0

Hinh 1. CAu tric cta kénh van chuy&n Na+ cdng dién ap.

Kénh K+
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Sw phén cuc

kénh dan truyén mé, cac 16 trén kénh s& dugc dong
lai boi cac thanh phan lam bat hoat nhanh, qué trinh
dong. Véi vai tro quan trong cia ching trong didu
hoa dién thé mang, kénh din truyén natri 1a vi tri
muc tiéu tac dong chinh ciia hang loat cac doc t6
than kinh trong d6 c6 thudc diét con tring.
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Hinh 2. Co ché hoat dong clia k&nh dan truyén Na+.

Céc 15 trén kénh dan truyén dugc tao thanh boi
céc tiéu don vi a ctia kénh din truyén natri bao gdm
bén domain twong dong lip lai (I — IV). Mai
domain c6 sau phan doan van chuyén mang (SI —
S6) dugc nbi véi nhau boi cac vong lip ndi mang
va ngoai mang (Hinh 1). Cac phan doan S1 — S4
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trong mdi domain hoat dong nhu mot modul cam
g dién thé, trong khi phan doan S5 va S6 ciia mdi
domain va vong lap S5 — S6 cua ngoai mang, dugc
biét dén nhu 1a ving P, tao thanh cac modul rdng
dang 16 c6 tac dung nhu mot phéu chon loc ion hep
& phan ngoai bao. Kénh véan chuyén natri ¢6 hai
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céng: mot céng kich hoat (phuy thugc dién ap) goi la
cong “M” va mot cong bat hoat goi 1a cong “H”.
Cdng “H” c¢6 mdt bd ba ky nude cua cic amino acid
(IFM ¢ dong vat c6 xwong séng hoic MFM & con
tring) c6 thé chdt cac phin cta vong lip ndi bao
gitra DIII va DIV v6i mét vi tri thu thé nam trong 16
ndi bao. Sy kich hoat phu thudc dién ap dan dén su
dong cong bét hoat (cong “H”) trong vong 1 — 2
mili gidy (bat hoat nhanh). Cac kénh c6 thé bo qua
kich hoat va di théng tr trang thai han ché hoat
dong dén mot trang théi bét hoat boi mot qué trinh
phu thudc dién ap dugc goi la trang thai dong bat
hoat. Tuwong tu, kénh cé thé mo lai ma khoéng co
trang thai bit hoat ban dau (Hille, 2001). Sy kich
hoat phu thudc dién 4p dwoc coi 1a két qua su
chuyén dong cia bén phan doan S4 tich dién
duong. Trong phan ng v6éi mang phan cyc, phan
doan S4 di chuyen theo hudng ngoai bao dan dén
su thay d6i vé& hinh dang 1am 16 m¢ ra. Sau khi mé
nhanh, kénh natri lai bj bt hoat (dong lai). biéu
nay dat dugc boi su chuyén dong cua cac hat lam
bat hoat - tai phan cyc (hinh thanh chi yéu boi su
giam mébi lién két noi bao lién két cac domain 11T va
IV) (Hinh 2) (Davies et al., 2007).

Pyrethroid chii yéu can tré sy ngimg hoat dong
ctia kénh, két qua 1a kénh Na+ m¢ trong thoi gian dai
(Bloomquist, 1996; Narahashi, 1986; 1996;
Soderlund, 2010). Pyrethroid 14 nguyén nhéan gay ra
su khir cuc ciia mang té bao than kinh, 1am gian doan
tin hiéu dién trong hé thong than kinh ciia con tring
(Bloomquist, 1996; Narahashi, 1986; 1996).

Nghién ctru ctia O’Reilly va dong tac gia (2006)
xac dinh vi tri thu thé pyrethroid thir nhat trén kénh
van chuyén natri 1a PyR1 dwgc hinh thanh boi xodn
11L45, 1IS5 va ITIS6 va vi tri thu thé tht hai (PyR2)
dugc hinh thanh béi xodn 1L45, IS5, IS6 va I11S6 (Du
et al., 2013). Phan tich trén mo6 hinh may tinh cho
thdy c6 hai vi tri dot bién dugc xac dinh trén vi tri
thu thé thir nhit va ba vi tri dot bién khac duoc xac
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dinh trén vi tri thu thé thtr hai ddi voi pyrethroid trén
kénh dan truyén Na+ 6 rudi (Du et al., 2013). Su
phat hién vi tri thy thé thir hai cung cAp mot mo hinh
¢6 thé giai thich cho co ché phan tir trong hoat dong
cua pyrethroid va tinh khang cling nhu su chon loc
cao cta pyrethroid trén kénh van chuyén Na+ cong
dién ap & con tring so v6i dong vat ¢ vi. Két qua
nay ciing c6 tac dong dy bdo va theo doi tinh khang
véi pyrethroid ¢ con trung trong twong lai (Wang et
al., 2014).

Hién nay, tinh khang voi cac hoa chit thugc
nhém pyrethroid dang l1a van dé chinh trong chwong
trinh kiém soat vector truyen benh cho nguoi, trong
d6 c6 vector truyén bénh sot xudt huyet Su thay the
amino acid don trong kénh dan truyen Na+ cong
dién ap, dugc biét dén nhu 1a dot bién khang nga guc
- kdr (knockdown resistance), l& mot trong cac
nguyén nhan chinh trong tinh khang v6i pyrethroid ¢
mot so loai mudi trong d6 c6 mudi truyén bénh sét
Xudt huyet.

Céc dang phd bién nhat cia tinh khang véi
thube diét con trung duge phat hién dau tién & rudi
boi Busvine (1951). Sy thay thé amino acid trén
VGSC c6 thé lam giam dang ké sy nhay cam cia
kénh natri gin véi pyrethroid. N6 c6 thé ciing lam
thay ddi cdu tao ciia kénh natri dén mot mirc nao
d6 lam cho kénh ¢ trang thai dong hoac ¢ trang
thai bt hoat hinh thanh nén tinh khang héa chét
digt. Mot s6 dot bién lién quan dén tinh khang &
¢on trung dd dugce xac dinh trén kénh dan truyén
natri (Hinh 3, 4) (Rinkevich et al., 2013). Cac dot
bién méi lién quan dén tinh khang pyrethroid tiép
tuc dugc phat hién trén quan thé mudi de. aegypti
thu thap ¢ Chau Phi, Chau A va Chau My Latinh
(Rinkevich ef al., 2013). Pidu dang chu y 1a cac
dot bién nay khong nam trén cac vi tri thy thé thu
nhat (IIL45, 1IS5 va IIIS6) va vai trd cua chiing
d6i vai tinh khang con can dwgc chimg minh bang
thuc nghiém.
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Hinh 3. Mot sb dot bién da dwoc phat hién trén nhidu loai con tring khac nhau lién quan dén tinh khang véi pyrethroid.
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Hinh 4. Mot sb dot bién da dwoc phat hién riéng 1é trén mot loai con tring lién quan dén tinh khang véi pyrethroid.

Dot bién trén gen ma hoéa cho kénh din truyén
natri (voltage-gated sodium channel - VGSC) va
tinh khang thude diét con trung & muoi truyen
bénh sOt xudt huyet

Céc dot bién trén gen VGSC lam thay ddi amino
acid c6 lién quan dén tinh khang thude diét con tring &
mudi Ade. aegypti &3 dugc xac dinh tai cac vi tri:
Gly923Val, Leu982Thr, Vall005Gly (Brengues et al.,
2003); Ilel011Met/Val, Vall016Gly/Ile (Saavedra-
Rodriguez et al., 2007; Rajatileka et al., 2008; Lima et
al., 2011; Stenhouse et al., 2013; Martins et al., 2009a;
2009b;  2013); Ilel018Met/Val, Vall023Ile/Gly
(Brengues et al., 2003; Saavedra-Rodriguez et al.,
2007); Arg565Ser, Glul122Gly, Aspl794Tyr (Chang
et al., 2009); Vall016lle, Phel534Cys (Harris et al.,
2010; Linss et al., 2014); Phel1552Cys (Yanola et al.,
2010); Ser989Pro (Kawada et al., 2014); Thr1520Ile
(Kushwah et al., 2015); Ser996Pro, Phel565Cys
(Wuliandari et al., 2015).

Cac nghién ctru cling cho thay, tan xuat cua cac
dot bién trén cac quan thé muoi ¢ cac qudc gia khac
nhau c¢6 sy khac biét rat 16n. Dot bién
Ile1011Met/Val va Vall016Ile/Gly trén vung IIS6
cua kénh dan truyén Na+ dugce xac dinh 1a ¢6 vai tro
quan trong trong tinh khang v&i pyrethroid & mudi
Ae. aegypti (Brengues et al., 2003; Saavedra-
Rodriguez et al., 2007; Chang et al., 2009) va duoc
phat hién kha phd bién nhat & Chau My Latinh
(Saavedra-Rodriguez et al., 2007; Martins et al.,
2009b; Siller et al., 2011; McAllister et al., 2012,
Marcombe et al., 2012). Nghién ctru cho thiy tan
xudt ctua dot bién kdr 1016Ile ting lén nhanh &
nhitng noi st dung nhiéu pyrethroid, nhu Brazil va
Mexico (Martine et al., 2009a; Garcia et al., 2009).
Dot bién thay thé valine thanh glycine ¢ domain II
(Vall016Gly) lién quan dén tinh khang voi dang II

cia pyrethroid, deltamethrin. Tuy nhién, tin xudt
Vall016Gly kha thdp & Poéng Nam A, bao gém
Indonesia (Brengues et al., 2003), Thai Lan
(Rajatileka et al., 2008; Srisawat et al., 2010), Viét
Nam (Kawada et al., 2009), Pai Loan (Chang et al.,
2009) va Malaysia (Ishak ef al., 2015). Tan xuét alen
1016Gly dugc tim thdy 1a 0,23 trong nghién ctru ctia
Rajatileka va dong tac gia nim 2008, tuy nhién trong
nghién ciru cta Stenhouse va ddng tac gia nam 2013
lai cho thdy tan xuét cua allele nay cao & Thai Lan.
Dot bién kdr Phel534Cys duge tim thiy ¢ Viét Nam
(Kawada et al., 2009), Thai Lan (Yanola et al.,
2011), Brazil, Venezuela, dao Madeira (Seixas et al.,
2013), Myanmar (Kawada et al., 2014), Malaysia
(Ishak et al., 2015), dao Grand Cayman (Harris et
al., 2010) va Martinique (Marcombe et al., 2012),
v6i tan xuét cao & Viét Nam (Kawada et al., 2009),
Caribbean (Harris et al., 2010), Thai Lan (Yanola et
al., 2011), Venezuela (Seixas et al., 2013). Nghién
clru cia Kawada va dong tac gia (2014) trén quan thé
mudi Ae. aegypti & Myanmar cho thay cac dot bién
Ser989Pro, Vall016Gly dugc tim thay kha phd bién,
trong khi dot bién Phel534Cys it phd bién hon va
dot bién Ile1011Met/Val, Leul014Phe khong duogc
xac dinh.

Bén canh nhimg nghién ctu trén mudi Ae.
aegypti, nhimg ndm gan day da co thém cac bao cdo
vé hién tugng khang hoa chét diét ¢ Ae. albopictus.
Tir nhimg nghién ctru dau tién phat hién dot bién
Phel534Cys trén quin thé Ae. albopictus O
Singapore (Kasai et al., 2011), cho dén gan day da
¢6 thém nhiéu nghién ciru cho thdy quin thé mudi
Ae. albopictus & mot sb ving da c6 hién tuong khang
voi héa chat diét nhu DDT va deltamethrin
(Kamgang ef al., 2011). Nghién ctru tinh khang hoa
chat diét cua quan thé mudi de. albopictus &
Malaysia cho thiy da phat hién sy kém nhay cam cua
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acetylcholinesterase ching to cic quin thé nay da
xuit hién tinh khéang v6i hoa chét thudc nhém
carbamate hodc phosphate hitu co (Chen et al.,
2013). Nghién ciru tinh khang héa chét diét cua quin
thé mudi Ae. albopictus & My ciing cho thdy c6 hién
tuong khang voi DDT, malathion va hoa chat thudc
nhom phosphate, tuy nhién cac quan thé nay van con
nhay cam véi cac hoéa chat thugc nhom pyrethroid
(Marcombe et al., 2014). Hién tugng khang v6i DDT
nhung van con min cam véi deltamethrin ctia cac
quan thé mudi Ade. albopictus ciing dugc bao céo &
An Do (Das and Dutta, 2014). Nghién ciru méi nhét
clia Chen va ddng tac gia nam 2016 da phat hién dot
bién Phel534Ser trén gen VGSC ¢ quan thé mudi 4e.
albopictus khang véi pyrethroid & Trung Qubc.

C6 thé thay rang tinh khang hoa chét diét & mudi
truyén bénh sot xut huyét dang dugc cac nha nghién
ctru trén thé giéi hét sic quan tim. Dot bién trén
kénh din truyén natri duoc xac dinh 13 co ché chinh
lién quan dén tinh khang thubc diét con trung o
mudi. Tuy nhién, c6 sy khac biét kha rd rét vé tin
Xudt cac dot bién trén gen VGSC & cac quan thé
mudi & cac qudc gia khac nhau va khac nhau ¢ hai
loai mudi Ae. aegypti va Ae. albopictus. Vi vay, viéc
nghién ciru cac dot bién gen lién quan dén tinh khang
hoa chat diét ¢ hai loai mudi nay l1a rat can thiét dé
¢6 duge chién luge kiém soat hidu qua.

Loi cam on: Cong trinh dwoc hoan thanh voi sy tai
tro kinh phi ciia Quy Phat trién Khoa hoc va Céng
nghé Quéc gia (NAFOSTED) cho dé tai mad so
106.NN02.2015.17.
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VOLTAGE-GATED SODIUM CHANNELS (Nay) AND INSECTICIDE RESISTANCE IN
MOSQUITO, A VECTOR OF DENGUE FEVER

Nguyen Thi Kim Lien', Nguyen Thi Huong Binh®

!Institute of Genome Research, Vietnam Academy of Science and Technology
’National Institute of Malariology Parasitology and Entomology, Ministry of Health

SUMMARY

Dengue fever is an acute infectious disease, can cause large epidemics and high mortality rates. The
disease circulate in more than 100 countries in the world. Dengue fever is transmitted by intermediary vector,
which is mosquito Aedes (dedes aegypti and Aedes albopictus). The mosquito control plays an importance role
in preventing the outbreak. In the control vector, the use of insecticides has brought significant efficiency.
Currently, insecticide chemicals which are used commonly is pyrethroid. Pyrethroid effect mainly on insects
through receptors of voltage-gated sodium channels in neurons of insects. Pyrethroid inhibit the inactivation of
sodium channel leading sodium channel open in a long time and interrupt electrical signals in the nervous
system. Insects lose the control in flying and die. However, effectiveness of the insecticides are reduced by
insecticide resistance of mosquito. In insects and in particular mosquito formed many different resistance
mechanisms including of a mutation of the proteins targeted by the insecticide (target-site insensitivity), a
lower penetration of the insecticide, its sequestration, or its biodegradation (metabolic resistance). Among of
these mechanisms, the insecticide resistance is determined mainly by mutations in gene coding for voltage-
gated sodium channels (VGSC) (knockdown resistance mutation — kdr mutation). Today, many mutations were
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determined that were associated to insecticide resistance in mosquito populations. Additions, frequency of
mutations in VGSC gene in different mosquito populations have a great difference. Thus, the insecticide
resistance in Aedes mosquito being the interest of many researchers in the world and researching insecticide
resistance will help to control better for vector of dengue fever.

Keywords: Voltage-gated sodium channels, insecticide resistance, Aedes aegypti, Aedes albopictus, mutations
in VGSC gene, vector of dengue fever
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