TONG QUAN VE VEC TO CHINH CUA CHIKUNGUNYA
(Phién ban 1.0, ngay 12/08/2025)

Két luin: Aedes albopictus khong phai luon 1a véc-to chinh ctia Chikungunya trén toan

cau (¢ nhiéu viung Aedes aegypti van quan trong), nhung c6 bang ching dich té va thue

nghiém manh cho thay de. albopictus da dong vai tro chii dao trong mot s6 dot bung phét

16n — dic biét khi virus mang dot bién E1-A226V lam ting kha nang thich nghi véi loai

nay.

1. Bang ching dich t& (thue dia)

Pao La Réunion (2005-2006): dich quy mo 16n lién quan téi chung CHIKV ECSA
c6 dot bién E1-A226V; mau mudi thuc dja cho thdy Ae. albopictus dwong tinh véi
CHIKYV, goi vy Ae. albopictus 1a véc-to chu dao tai khu vuc nay'.

Chau Au (Y, 2007): cic truong hop lan truyén tai chd (autochthonous) & mién béc
Y xay ra trong ving c6 Ae. albopictus nhung khong co Ae. aegypti, cho thiy Ae.

albopictus ¢6 kha ning duy tri truyén mam ¢ ving on ddi2.

2. Bing chirng thue nghiém va co ché phan tir

Dot bién E1-A226V: thir nghiém in vivo/in vitro cho thay E1-A226V ting kha
niing 1ay nhiém, phat tin va truyén bénh cia CHIKYV trong Ae. albopictus —
co ché lién quan téi thay doi tuong tac giita glycoprotein E1 ctia virus va mo rudt
mudi, ciing su phu thudc/cholesterol trong qué trinh xam nhap. Day 1a bang chimg
phan tir tryc tiép cho thay virus c6 thé “thich nghi” voi Ae. Albopictus. Nguoc lai,
ddi véi Ae. aegypti, dot bién E1: A226V co tac dong tiéu cuc nhe dén kha nang lay
nhiém CHIKV, tac dong khong dang ké dén kha ning phat tan va tac dong tich cuc
nhe dén kha ning lay truyén CHIKV?.

Cinh quan tién héa nhiéu dinh (multi-peaked landscape): phan tich bd gen cho

thdy sau E1-A226V, nhiéu dinh thich nghi khac xuat hién, gitip CHIKV t6i uu hoa

1 https://pubmed.ncbi.nlm.nih.gov/25674945/

2 https://pubmed.ncbi.nlm.nih.gov/18053561/

3 https://doi.org/10.1371/journal.ppat.0030201
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kha ning mang/truyén qua Ae. albopictus — tirc virus c6 thé tiép tuc tién hoa dé

tdng su tuwong thich (fitness) trong loai nay*.

3. Cac yéu td khac

Khac v6i Ae. aegypti von wa séng gan ngudi, Ae. albopictus thich nghi v6i nhiéu
moi truong tir nhiét d6i dén 6n doi. Kha ning séng sot & nhiét o thap va trang chiu
han gitip loai nay ton tai & ving c6 mua dong lanh. Ae. Albopictus hut mau ca nguoi
va dong vat, khong chi chuyén hut mau nguoi nhu Ae. Aegypti 2> Ae. albopictus
¢6 thé duy tri chu ky 14y truyén & ca khu vwe ndng thon va ngoai 6, khong chi
& do thid.

Mt s6 dot bién khac (vidu E1:K211E, E2:V264A) dugc bao cao gia ting su twong
thich (fitness) cho Ae. aegypti, nén véc-to “chi dao” phu thudc vao dong gen virus
lru hanh tai timg khu vyuc va thoi diém. Virus — véc-to twong tac 14 mot qua trinh
tién hoa dong?®.

Khéng phai moi quan thé Ae. albopictus déu c6 cing mirc “ning luc (competence)”
— ¢6 bién thién dia phuong (geographic variation). Thi nghiém phong lab chi phan
anh kha ning; tinh hudng thuc dia con phu thudc mat dé mudi, hanh vi hit mau,

diéu kién moi truwong, v.v.’

4. Két luan:

1. Deé xac dinh véc to nao chiem wu the, can nhac giam sat phan 13p virus & giai

trinh tu gen dé phat hién som cac dot bién ting kha niang 1y nhiém (E1-A226V,
K211E, V264A...), theo ddi su phan bd cia ca hai loai Aedes (de. aegypti va Ae.
albopictus) dé uu tién can thiép véc-to phi hop.

Két hop cac bién phap Kkiém soat véc-to truyeén thong v4i gidm sat gen dé du bao

nguy co bung phat CHIKV.

4 https://www.nature.com/articles/ncomms5084

5 https://pubmed.ncbi.nlm.nih.gov/25674945/
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PQC THEM

1. A Single Mutation in Chikungunya Virus Affects Vector Specificity and Epidemic
Potential

e Published: December 7, 2007
e https://doi.org/10.1371/journal.ppat.0030201

Virus Chikungunya (CHIKV) 1a mét loai arbovirus méi ndi lién quan dén mét sb
dot dich quy mé 16n gan day. Pot dich ndim 2005-2006 trén dao Reunion khién khoang
266.000 ca mic bénh ¢ nguoi c6 lién quan dén chung CHIKV c6 d6t bién ¢ gen protein vo
(E1-A226V). Pé kiém tra gia thuyét rang dot bién nay trong dich CHIKV (chung LR2006
OPY1) c6 thé anh hudng dén kha ning thich nghi v6i cac loai vecto khac nhau, kha ning
lay nhiém, phat tan va truyén bénh cia virus CHIKV di dugc so sanh & Aedes albopictus
loai lién quan dén dot dich va vecto da duoc cong nhan ld Ae. aegypti. St dung cac dong
vo tinh 1ay nhiém virus ciia ching Reunion va ching CHIKV Tay Phi, trong d6 dot bién
E1-226 A hodc V dugc thiét ké, chuing t61 da chirng minh rﬁng dot bién E1-A226V chiu
trach nhiém tryc tiép cho su gia ting dang ké kha niang lay nhiém CHIKV ddi véi de.
albopictus va dan dén su phat tan virus hiéu qua hon vao cac co quan thir cdp cia mudi va
lay truyén sang chudt dang ba. Dot bién nay lam giam nhe kha nang lay nhiém CHIKV &
rudt gitta ciia mudi Ae. aegypti , khong anh hudong dén su phat tan virus va co lién quan
dén su gia ting nhe kha ning lay truyén cia mudi de. aegypti sang chudt dang ba trong
cac thi nghiém canh tranh. Tac dong cua dot bién E1-A226V dbi véi sy phu thudc
cholesterol cia CHIKV ciing da dugc phan tich, cho théy mbi lién hé gitra su phu thudc
cholesterol va kha nang thich nghi ting 1én ctia CHIKV & mudi Ae. albopictus . Quan sat
ctia chung t6i rang viéc thay thé mot axit amin don 1¢ c6 thé anh hudng dén tinh dic hiéu
clia vecto cung cap mot 10i giai thich hop 1y vé cach virus dot bién nay gay ra dich bénh ¢
mot khu vue khong cé vecto dién hinh. Piéu nay c6 ¥ nghia quan trong ddi véi cach virus
c6 thé thiét 1ap chu ky 1ay truyén khi duoc dua vao mot khu vye méi. Do sy phin bd rong
rdi ctia Ae. albopictus , 3ot bién nay lam ting kha nang CHIKV mé rong pham vi vinh vién
sang Chau Au va Chau My.

2. Chikungunya Virus and Its Mosquito Vectors

https://www.liebertpub.com/doi/10.1089/vbz.2014.1745

Virus Chikungunya (CHIKV), mot loai alphavirus Iy truyén qua mudi cé tim quan
trong ngdy cang ting dbi vdi strc khoe cong dong, da gay ra cac dot dich 16n & Chau Phi
va luu vuc An Do Duong; hién nay né dang lan rong khép Chau My. Céc vecto chinh cua
CHIKV 12 mudi Aedes (Ae.) aegypti va sau khi xudt hién dot bién & gen protein vo El,
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mudi Ae. albopictus rat wa ngudi va phan bd rong rii vé mit dia 1y. Chung toi xem xét &
day cac nd luc nghién ctiru dé mo ta co sé di truyén cia virus trong twong tac mudi-vector,
viéc sir dung can thi€p RNA va cac chién lugc khac dé kiém soat CHIKV ¢ mudi, va su
gia ting nhiém trung CHIKV boi nudc bot cia mudi. Trong thap ky qua, CHIKV da thuc
su ndi 1én trén quy mo toan cau. Ké tir ndm 2013, sy 1ay truyén CHIKV di duogc bao cdo
trén khap khu vyc Caribe, & Bic My va ¢ cac qubc gia Trung va Nam M, bao gdm Brazil,
Columbia, Costa Rica, El Salvador, Guiana thugc Phap, Guatemala, Guyana, Nicaragua,
Panama, Suriname va Venezuela. Viéc thu hep khoang cach hiéu biét vé cac yéu t6 thuc
déy su lan rdng nhanh chong cua CHIKV vé mit dia 1y nén dugc coi 1a mdt uwu tién nghién
ctru. Su phong phu cta nhiéu loai linh truéng ¢ nhidu qudc gia nay, cing véi cac loai mudi
chua timg tiép xtic véi CHIKV, c6 thé tao co hdi cho loai vi-riit c6 kha ning thich nghi cao
nay thiét 14p cac chu ky sinh thai rimg ma cho dén nay chua timg thiy bén ngoai chau Phi.
Hau qua sinh thai ngan han va dai han cta cac chu ky 1ay truyén nay, bao gom ca tic dong
dén dong vat hoang di va con ngudi séng trong nhitng khu vuc ndy, van chua duoc biét
10.

3. Aedes aegypti and Aedes albopictus (Diptera: Culicidae) ecology, biology,
behaviour, and implications on arbovirus transmission in Thailand: Review
https://www.sciencedirect.com/science/article/pii/S2352771423000757

Mot cude khao sat tai lidu dd duoc tién hanh dé tong hop va thao luan vé cac nghién
ctru gan day lién quan dén anh hudng ciia sinh hoc, hanh vi va sinh thai ciia vecto Aedes
dbi voi sy lay truyén arbovirus ¢ Thai Lan. Cudc khao sat tuan theo hudng dan cta cac
muc bao céo wu tién vé tong quan hé thdng va phan tich tong hop (PRISMA). Tt ca cac
linh vue, tim kiém tir khoa da duoc thyc hién trong co so dit liéu Web of Science trong giai
doan 2000-2021. Cudc tim kiém da mang lai 821 ban ghi vé Ae. aegypti va 293 ban ghi
vé Aedes albopictus, trong d6 77 ban ghi dugc chon dé thao luan. Cac nghién ctiu vé b
gen cho thiy c6 su bién ddi di truyén cao & Aedes albopictus trong khi Ae. aegypti
thwong cho thiy sw bién ddi di truyén thap. Cung voi cac arbovirus khong 6n dinh vé
mat di truyén, sy tuong tac giita Aedes va arbovirus phan 16n dugc diéu chinh boi cac sy
kién bo gen nhu dot bién gen va cac yéu t6 protein dap tng mién dich. Nhiét do va lugng
mua 14 cac sy kién khi hau chinh thiic day su lay truyén arbovirus. Cac yéu té nguy co phoi
nhiém & ngudi cha yéu 1 do nhiéu kiéu hat méau, bao gdm ca hanh vi noi thyc ciia mudi
Aedes albopictus va hanh vi an dong vat cia mudi Ae. aegypti, ciing nhu cac diém sinh
san da dang lién quan dén con nguoi. Viée tich hop phuong phap Mot Strc Khoe vao cac
bién phdp can thiép kiém soat 1a mot wu tién, véi trong tam la giam sat Aedes-arbovirus
nhu mot chién luoc bd sung.
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Table 1
Arbovirus surveillance in Ae. aegypti and Aedes albopictus of Thailand detected using different methods within 2000-2021. The specimens were collected from various
provinces.

Virus (Strain) Location (Province) Vector infection rate (%) Species (n) Detection Reference
method

CHIK (ECSA) Uthai Thani ~26.9% Aedes albopictus RT-PCR [94]

CHIKV (ECSA) Chiang Rai (7.1%), Chiang Mai (5.4%), Nan (4.5%), Nong Khai (2.7%), *4.1% Ae. aegypti RT-PCR [541

Ubon Ratchathani (23.8%), Bangkok (15.7%), Nakhon Sawan (5.7%),
Parachuap Khiri Khan (34.4%), Songkhla (2.6%), Krabi (3.7%)

CHIKV (10C) Bangkok Males (10.71%) Ae. aegypti Nested-RT- [501
Females (39.29%) PCR
CHIKV Khon Khaen, Roi Et, Maha Sarakham and Kalasin *2.00% Ae. aegypti Real-time qRT- [71
PCR
CHIKV (I0C) Rayong 3.8% (Females) Ae. aegypti mrt-RT-PCR, [95]
2.6% (Larvae) hn-RT-PCR
CHIKV (10C) Songkla 16% Ae. aegypti RT-PCR [96]
53% Aedes albopictus
DENV (1, 2, 3 and Nakhon Pathom (34.5%), Nonthaburi (75.5%), Ratchaburi (13.3%), *37.4% Ae. aegypti RT-PCR [70]
4) Samut Sakhon (34.1%)
DENV Khon Khaen, Roi Et, Maha Sarakham and Kalasin *8.0% Ae. aegypti RT-PCR [13]
DENV (1 and 4) Kamphaeng Phet 2.8% Ae. aegypti RT-PCR [961
DENV Chiangmai & Lampang 0% Ae. aegypti NASBA [971
(9825),
Aedes albopictus
(150)
DENV Kamphaeng Phet 0.8% Ae. aegypti RT-PCR [98]
DENV Ratchaburi 18.3% (by ELISA), 15% (by  Ae. aegypti ELISA, RT-PCR  [99]
RT-PCR), and 28.9% (by and [FA
IFA)
DENV (1-4) Ratchaburi 18.3% Ae. aegypti ELISA [100]
DENV (2) Si Sa Ket 0.52% (Ae. aegypti) Ae. aegypti RT-PCR [101]
0% (Aedes albopictuis) (1583)
Aedes albopictus
(69)
DENV (2, 3, and 4) Phang-Nga, Surat Thani, Phuket, Krabi *11.3% (Females), *4.7% Ae. aegypti (469) RT-PCR [102]
(Males)
36.2% Aedes albopictus
(58)
DENV (1, 2 and 3) Kamphaeng Phet 1.8% Ae. aegypti RT-PCR [103]
DENV (1-4) Bangkok ~42% Ae. aegypti RT-PCR, n-PCR [104]
DENV (1-4) Bangkok 43% Ae. aegypti RT-PCR, n-PCR [105]
DENV (3) Bangkok, Songkhla, Lop Buri, Nonthaburi Ae. aegypti n-PCR [106]
ZIKV Kamphaeng Phet 1.4% Ae. aegypti RT-PCR [96]
ZIKV (Asian and 15 provinces *2.24% (Females), *1.27%  Ae. aegypti hn-RT-PCR [551
American (Males) & *0.19% (Larvae)
clades).
ZIKV (Asian clade) Rayong 7.7% (Females), 2.56% Ae. aegypti and hn-RT-PCR [95]
(Males) Ar. subalbatus
* = Average infection rate from the provinces surveyed; ** = Average infection rate for both Ae. aegypti and Aedes albopictus; n = number of specimen that were tested.

10C = Indian Ocean clade.

RT-PCR = Reverse transcription polymerase chain reaction; hn-RT-PCR = heminested RT-PCR; n-PCR = nested PCR; mrt-RT-PCR = Multiplex real-time RT-PCR; qRT-
PCR = quantitative RT-PCR, ELISA = Enzyme linked immunosorbent assay; IFA = Indirect Fluorescent Antibody Assay; NASBA = Nucleic acid sequence based
amplification assay.

Chi tiét: Tai ddo Ko Samui, tinh Surat Thanee, mién nam Thai Lan, ty 1€ mudi dbt trong
nha va ngoai troi 1an luot 1a 1,5 dén 8,1 va 5-78 con/gid. Hoat dong ddt trong nha chi yéu
(va gan nhu dong déu) 1a do mudi Ae. aegypti (75,4%; va 24,6% do mudi Aedes albopictus)
trong khi hoat déng ddt ngoai troi hiu nhu chi (va khéng dong nhét theo mua) do mudi
Aedes albopictus (99%) [68]. Mic du diéu nay da duoc du doan, nhung ty 1é mudi Aedes
albopictus d6t trong nha 24,6% 1a mét chi bao vé sw thay ddi dang dién ra tir hinh
thirc hiit mau ngoai troi, do d6 1am ting nguy co bi mudi dot ¢ nhirng ngudi ¢ trong
nha nhu tré em va ngudi gia. Cling v6i tan suat dot 14 thoi gian dot cao diém. Thoi gian
dét cao diém ciia mudi Aedes albopictus dwge bao cao 1a thay ddi giira cac don dién
a0 su va virdn ciy ian qua [69]. Thoi gian d6t dai hon (6:00 dén 11:00 gid) dwoc quan
sat thiy ¢ cac don dién cao su so v6i cic vrdn cdy dn qua (6:00-8:00 giod).

Mot dién tich dat rong lon & mién Nam va mién bong Thai Lan 1a noi c6 cac ddn dién cao
su, noi tuyén dung lao dong dia phwong va nhap cu - dic trung bdi tinh di chuyén lién tinh
cao - do d6, nguy co lay truyén arbovirus cao hon. Chompoosti va cong su [70] di bao céo



rang hoat dong ddt cao diém ctia mudi Ae. aegypti tir huyén Bang Bua Thong, tinh
Nonthaburi, 1a tir 14:00-15:00 gio trong mua he va tur 8:00-11:00 gid trong mua mua va
mua déng. Cac nha nghién ctru cling bao cao rang mua hé c6 hoat dong dot dai nhat,
bat diu tir 6:00 dén 20:00 gio' [70]. Dit liéu thu thap duoc trong mia mua (thang 7 nim
1996) trong nghién ctru vé dao Ko Samui cho thay két qua twrong ti véi thoi gian cin cao
diém 1a 8:00—12:00 gio trong thang 7 (mua mua).



