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ABSTRACT

Objectives: Determining the species of malaria vector Anopheles and the rate of Plasmodium
spp. infection in Anopheles in four Central Highlands provinces by using molecular biology
techniques.

Methods: Mosquitoes were morphologically classified according to the National Institute of
Malariology, Parasitology, and Entomology classification chart (2008). Species identification
was performed using PCR, while the presence of Plasmodium spp. within the mosquitoes was
detected using ddPCR targeting the 18S rRNA gene region.

Results: In Kon Tum, a total of 13 Anopheles species were collected, including two primary
malaria vectors (4An. Dirus and An. Minimus) and two secondary vectors (4n. aconitus and
An. maculatus). In Gia Lai, 14 species of Anopheles were collected, comprising one
primary vector (4n. Minimus) and two secondary vectors. Similarly, 13 species were identified
in PBak Lak, including An. Dirus and two secondary vectors. In Dak Nong, 12 species were
documented, consisting of two primary vectors and two secondary vectors. The primary vectors
were predominantly collected using cattle-baited traps, with additional methods including bed
nets, indoor light traps, and cattle light traps. Of the 694 An. Minimus and An. Dirus mosquito
samples collected across the four provinces, 6 samples (0.86%) were positive for Plasmodium
spp. In Kon Tum, 3 out of 196 samples (2.8%) were positive, while in Gia Lai, 3 out of 190
samples (1.58%) were positive. All positive samples were identified as An. Minimus.

Conclusion: The study confirmed the presence of primary malaria vectors (4n. Dirus and
An. Minimus) and secondary vectors in four Central Highlands provinces. The ddPCR
technique successfully detected Plasmodium spp. in a small proportion of mosquito
samples, predominantly in An. Minimus. Ongoing surveillance and control of primary vectors
are essential to mitigate the risk of malaria transmission in this region, particularly as mosquito
species continue to adapt and exhibit changes in behavior
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TOM TAT
Muc tiéu: Xéc dinh thanh phan loai va ty 18 nhiém KSTSR trong co thé mudi bang ky thuat sinh
hoc phan tir tai bon tinh Tay Nguyén.

Phwong phap: Mudi dugc dinh loai bang hinh thai theo Bang dinh loai ctia Vién S6t rét-KST-
CTTW (2008), dugc xac dinh loai bang ky thuat PCR va xac dinh KSTSR trong co thé mudi
bang k¥ thuat ddPCR duya trén ving gen 18S rRNA.

Két qua: S6 loai Anopheles thu thap tai Kon Tum 1a 13 loai, bao gdm 2 vector s6t rét chinh 1a
An. Dirus va An. Minimus va hai vector phu ¢ ving ddi nti 1a An. aconitus va An. maculatus.
Ty 1€ nay ¢ Gia Lai la 14 loai Anopheles, mgt vector chinh 1a An. Minimus va hai vector phy;
tai Dak Lak la 13 loai, g6m mot vector chinh 1a An. Dirus va hai vector phu; tai Pak Nong 1a 12
lodi Anopheles, gdm 2 vector chinh 1a va hai vector phu. Céc vector chinh dugc thu thap bang
cac phuong phap soi gia stc, bdy man, biy dén trong nha va by dén gia stic. 6/694 mau mudi
An. Minimus va An. Dirus tai 4 tinh ¢6 mat KSTSR Plasmodium spp., chlem ty 1€ 1a 0,86%.
Tai Kon Tum, 3/196 mau o nhiém KSTSR (2, 8%). Tai Gia Lai, 3/190 mau cé nhiém KSTSR
(1,58%). Tat ca cac mau mudi ¢ nhiém KSTSR déu 1a mudi An. Minimus.

Két luiin: Xéc dinh su c6 mit cta cac vector sot rét chinh (An. Dirus va An. Minimus) va phu
(An. aconitus va An. maculatus) tai bon tinh 1 Tay Nguyen Ky thuat ddPCR da phat hi¢n KSTSR
Plasmodium spp. trong mot ty 1€ nho cac mau muoi, chu yeu 1a ¢ loai An. Minimus. Cén tiép tuc
giam sat va kiém soat cac vector chinh dé glam thleu nguy co lay truyen sot rét tai khu vuc nay,
dic biét 1a trong bdi canh cac loai mudi ngay cang thich nghi va thay d6i hanh vi.

Tir khoa: Anopheles, vector, Plasmodium spp., ddPCR.

1. PAT VAN PE

Trong hon thap nién qua, Viét Nam da va dang dat dugc ~ v6i nhidu khé khan nhu sét rét do giao luu bién gidi, sot
nhitng thanh qua quan trong trong cong cudc phong  rét trén nhom dan di bién dong, di rimg, ngu ray, mudi
chéng sét rét (PCSR) vai s6 truong hop méc va chétdo  khang hoa chét va ky sinh trung sét rét khang thude, sdt
sot rét giam dan qua cac nam. Tuy nhién, bénh sot rét  rét ning hodc ac tinh, tir vong.

van 1a mot vn dé y té cong cong quan trong doi mat R s a2 o Ao ae o 1x
; y gcongq one j Bén canh do, viéc kiém soat cac vector sot rét cling la
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mot thach thic, vector sbt rét An. Minimus va An. Dirus
thay dbi tap tinh dét, thoi gian dét mau ngudi sém va
kéo dai lam cho cong tac phong chdng vector giam hiéu
qua. Céc nghién ctru ciing cho thiy thay dbi cac yéu t6
khi hau va tic dong cua con ngudi da 1am thay dbi diéu
kién tu nhién, moi truong, anh hudng dén phan bé, tap
tinh, thanh phan loai ciing nhu vai trd truyén bénh cac
loai Anopheles.

Viée xac dinh nhiém Plasmodium trong co thé mudi rat
quan trong dé hiéu duoc sinh thai, phan bd dia ly, sb
lugng va hanh vi loai véc to dic biét ¢ vung dia ly co
s6t rét luu hanh (SRLH). Hién nay, cac phuong phap dé
phat hién thoa tring nhu md tuyén nude bot, xét nghiém
mién dich hap phu lién két enzyme (ELISA), sinh hoc
phan tir nhu PCR, realtime PCR hodc gin diy nhat 1a
PCR ky thuét s6 dang giot (ddPCR). Do d6, nghién ciru
nay duoc tién hanh v6i muc tiéu xac dinh thanh phan
loi va ty 1¢ nhiém KSTSR trong co thé mudi bang ky
thuat sinh hoc phén tir tai bon tinh Ty Nguyén.

2.POI TUQNG VA PHUONG PHAPNGHIEN CUU
2.1. Thiét ké nghién ciru

Nghién ctru ngang mo ta.

2.2. Péi twong nghién ciru

Mudi Anopheles truéng thanh thu thap tai cic dlem didu
tra, KST Plasmodium spp trong co thé mudi sot rét.

2.3. Pia diém va thoi gian nghién ciru

Dia diém nghién ctru: Cac mau vat dugc thu thap tai 4
tinh thudc Tay Nguyén bao gdm Gia Lai, Pak Lak, Pak
Noéng va Kon Tum.

Nghién ctru duoc tién hanh tir nam 2019 - 2022.
2.4. Cé miu

Co mau dé xéac dinh thanh phan loai Anopheles St
dung toan b mudi Anopheles thu thap qua cac phuong
phap deu dugc dinh loai bang hinh thai ngoai, xac dinh
thanh phan loai Anopheles tai cac diém nghién ctru va
sau d6 duoc kiém tra bang k¥ thuat PCR.

2.5. Quy trinh nghién ctru va cac ky thuit sir dung trong nghién ciru

- Quy trinh nghién ctu

Mau nghién ctru

Xac dinh mau nhiém
KST trong vector

chinh bing ddPCR

Xac dinh loai
bing k thuat PCR

Pinh loai

bang hinh thai

Vector chinh An. dirus
va An. minimus

So sanh véi két qua
dinh loai hinh thai

- Cac k¥ thuat sur dung trong nghién curu:

+ K§ thuat didu tra mudi Anopheles theo quy trinh
thuong quy cta Vién Sét rét -KST-CT TW (Cam nang
ky thuat phong chdng bénh sbt rét) va dugc dinh loai
bang hinh thai theo Bang dinh loai cua Vién Sét rét-
KST-CTTW (2008).

+ K§ thuat tach chiét DNA téng s (protocol cua
QIAGEN); PCR da mdi xac dinh phirc hop loai
Minimus theo Hoang Kim Phuc va cs (2003) va xac
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dinh phtc hop loai Dirus theo Ngé Thi Huong va cs.
(2001); ky thuat ddPCR xac dinh KSTSR trong co thé
mudi thue hién trén hé thong ddPCR QX200 (Bio-Rad)
v6i cip mdi qMAL duoc thiét ké trén ving gen 18S
rRNA theo Wampfler va cong su (2013).

2.6. Phan tich va xir Iy s6 li¢u

- Sb liéu duoc phan tich trén phdn mém QuantaSoft
(Bio-Rad) va Microsoft Excel
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3. KET QUA NGHIEN CUU
3.1. Thanh phan loai mudi Anopheles tai cic diém nghién ciru

Bang 1. S6 llro’ng Anopheles va cac véc to truyén bénh st rét
tai cac diém nghién ciru bang dinh loai hinh thai

Dia diém nghién ciru 2
T Tén loai Kon | Gia | Pak | Dik f(‘,’,‘,‘gg
Tum Lai Lak Nong

1 An. (Cell.) dirus Peyton & Harrison,1979 89 0 157 141 387
2 An. (Cell.) minimus Theobald, 1901 117 199 0 12 328
3 An. (Cell.) aconitus Doenitz, 1902 266 293 284 79 922
4 An. (Cell.) maculatus Theobald, 1901 135 345 370 303 1153

5 An. (Cell.) annularis Haga 1930 0 16 0 0 16
6 An. (Ano.) barbirostris Van der Wulp, 1884 38 95 22 263 418
7 An. (Ano.) crawfordi Reid, 1953 14 13 36 140 203
8 An. (Cell.) jamesi Theobald,1901 229 523 33 212 997
9 An. (Ano.) peditaeniatus Leicester, 1908 25 114 195 296 630
10 | An. (Cell.) philippinensis Ludlow, 1902 215 163 35 150 563
11 An. (Ano.) sinensis Wiedemann, 1828 15 37 141 155 348
12 | An. (Cell.) splendidus Koidzumi 1920 0 291 48 0 339

13 An. (Cell.) tessellatus Theobald, 1901 9 16 23 0 48
14 | An. (Cell.) vagus Doenitz, 1902 26 12 123 60 221
15 | An. (Cell.) varuna lyengar, 1924 13 236 10 125 384
Tong cong 1191 2353 1477 1936 6957

Téng sb loai 13 14 13 12

Ghi chu: Cell.: Cellia; Ano.: Anopheles

Sé luong mudi Anopheles thu thép trong nghién ctru nay 1a 6957 ca thé mudi cai truong thanh, trong d6 c6 387 ca
thé muoi An. Dirus va 328 ca thé mudi An. Minimus.

Tong sO loai Anopheles thu thap tai Kon Tum 13 13 loai, c6 mit 4 vector sot rét chinh va phu ¢ ving rung nii
gdm hai vector chinh An. Dirus va An. Minimus va vector phu vung dbi nti gdm An. aconitus va An. maculatus.

Tai Gia Lai, thu thap duoc 14 loai mudi Anopheles c6 mat 3 loai vector s6t rét chinh va phu ¢ vung rimg nti gdm
vector chinh An. Minimus va vector phu ving d6i nti gdm An. aconitus va An. maculatus.

Tai Dak Lak la 13 loai, trong s6 13 loai mudi Anopheles thu thap duoc thi c6 mat 3 loai vector sOt rét chinh va
phu ¢ ving rimg nti gdm vector chinh An. Dirus va vector phu ving doi nti gdm An. aconitus va An. maculatus.

Tong sb Anopheles thu tai Dak Nong 1a 12 loai, c6 mit 4 loai vector sot rét chinh va phy ¢ ving rimg ndi gdm 2
vector chinh An. Dirus va An. Minimus va vector phu vung do6i nti An. aconitus va An. maculatus.

Nhu vy, tai 4 tinh Tay Nguyén da thu duge 2 vector chinh trong khu vue 1a An. Dirus va An. Minimus v6i tong
s6 14 715 ca thé. Cac vector chinh trong nghién ctru nay duge thu thap bang cac phuong phap: Bay man, soi gia
suc, bay dén trong nha, bay dén gia stc.

v g
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3.2. Xac dinh Phirc hop Minimus va Dirus bang ky thuat PCR

Trong tong s6 715 mau vector chinh qua dinh loai PCR cho thay toan bo 387 mau An.Dirus s.I thu dugc trong
nghién cuiu dé cho két qua la An.Dirus dang A; ddi v6i 328 mau An. Minimus s.1 ¢6 307/328 mau duge dinh loai
12 An. Minimus va 21/328 mau cho két qua dinh loai la loai An. varuna, An. pampanai, An. aconitus. Két qua cu
thé duoc trinh bay trong Bang 2 va Hinh 1.

() 1 2 3 4 5 6 7 (+OM 8 9 10 11 12 13

Hinh 1. Pién di sin phim PCR xac dinh loai An. Minimus va An. Dirus.

Ghi chi: A. Két qua xac dinh loai An. Minimus. (-); ching am; (+): Chimg An. harrisoni, 503bp; giéng 7: Ching
duong loai An. Minimus, 185bp; giéng 1-13: mau An. Minimus, 185bp; M: thang chuan 100bp. B. Két qua xéc
dinh loai An. Dirus. Ghi chu: (-); chimg am; giéng 1: Ching duong An. Dirus, 120bp; giéng 2-11: mau An. Dirus,
120bp; M: ladder 100bp.

Bang 2. Két qua dinh loai phirc hop Minimus va Dirus bang ky thuat PCR

Dinh loai hinh thai Dinh loai PCR
TT
. 3R An.
Pia diem - An. An. An. .
: minimus . S . Anopheles khac
sl dirus s.l minimus dirus

2 An. aconitus

1 Kon Tum 117 89 107 89 1 An. pampanai
7 An. varuna

1 An. aconitus

2 Gia Lai 199 - 190 - 2 An. pampanai
6 An. varuna

3 Piak Lik - 157 - 157 -
4 bak Nong 12 141 10 141 2 An. varuna
Tong s6 328 387 307 387 21
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3.3. Két qua xac dinh ky sinh trung sot rét trong An. Minimus va An. Dirus bang k¥ thuit ddPCR

Trong nghién ciru ndy, tong sd 694 mau mudi An. Minimus va An. Dirus tai 4 tinh Tay Nguyén Kon Tum (196
mau), Gia Lai (190 miu), Pak Lak (157 mau) va Pak Nong (151 mau) thu thap trong thoi gian tir nim 2019 dén
nam 2022 dugc phan tich sy hién dién cua KSTSR Plasmodium spp

Két qua phan tich bang k¥ thuat ddPCR cho thiy c6 6 miu duong tinh véi gen muc tiéu & ndng do cao trong phan
tng, 1an luot 1a mau M26 (11 ban/ul), K2 (13,8 ban/ul), M23 (15,2 ban/ul), K1 (19,5 ban/ul), M25 (21,4 ban/pl),
KT13 (30,3 ban/pul). Tir két qua nay, chiing t6i tinh ra duoc ndng dé muyc tiéu trong mau DNA tach chiét ban dau la:
44 ban/ul (M26), 55,2 ban/ul (K2), 60,8 ban/ul (M23), 78 ban/ul (K1), 85,6 ban/ul (M25), 121,2 ban/pl (KT13).
Cac mau con lai mau 4m tinh hoan toan.
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Két qua cac mau dwong tinh dugc ghi nhan qua k¥ thuat ddPCR duogc kiém tra, két qua sb lugng va ty 16 nhidm

KSTSR trén cac vector chinh dugc trinh bay theo bang 3.

Bang 3. Két qua phén tich ty 1¢ nhlem KSTSR
trén mau An. Minimus va An. Dirus bang ky thuat ddPCR

Loai mudi
An. minimus An. dirus
TT Tinh
(+) Plasmodium (1) Plasmodium
SL SL

SL % SL %

1 Kon Tum 107 3 2.8 89 0
2 Gia Lai 190 3 1,58 - -
3 Pak Lak - - 157 0
4 Pak Nong 10 0 141 0
Téng s6 307 6 1,95 387 0

Ghi chii: (+): Dwong tinh; SL: 56 hrong

Tai Kon Tum, két qua phan tich ty 1€ nh1em KSTSR
Plasmodium spp trong 196 mau cho thay chi ghi nhan
3 mau An. Minimus c6 nhiém KSTSR voi ty 1& 2,8%.

Tai Gia Lai, qua phan tich L)han tich nhiém KSTSR
bang ky thuat ddPCR 190 mau 4An. Minimus ghi nhan
¢6 3 truong hop co sy hién dién Plasmodium spp chiém
ty 1¢ 1,58%.

Cac dié1~n con lai trong nghién ctru nay khong phat hién
dugc mau c6 nhiem KSTSR trong cac vector chinh 4n.
Minimus va An. Dirus.

4. BAN LUAN

So sanh thanh phan loai Anopheles gitra 4 tinh cho thiy
sO loai thu tai Gia Lai 1a 14, nhidu hon so v6i céc tinh
con lai. Ca 4 tinh c6 su tuong dong vé sinh canh d6 1a
do6i nu1 varung, nén co sy tuo’ng dong vé vector sot rét,
mudi Anopheles va vector cling bit duoc cac tinh cia
khu vyc Tay Nguyen Khi so keét qua nghién ctru thanh
phan loai véi cac tac gia khac tai ciing diém nghién ciru
cho thay thanh phan loai thu thdp duoc trong nghién
clru nay it hon. Hau hét cac nghién ctru trude thanh
phan loai thu'cmg phong phu hon so véi nghién ciru
trong 05 ndm gan day. Diéu nay mot phan do sinh canh
¢6 su thay doi nhiéu, dién tich rimg ty nhién giam dan.

Tai tit ca cac dlem didu tra déu thiy sy co mit clia cac
loai vector truyén bénh sdt rét chinh 1a 4An. Minimus
va/hodc An. Dirus. Qua phan tich bang k§ thuat PCR
cho thiy tat ca cac ca thé€ An. Dirus s.l thu thap tai cac
dlem nghlen clru déu cho két qua la An. Dirus dang A.
Két qua nay gidng véi két qua ctia Baimai va cong su
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(1987) [33], Supat Sucharit va cong su (1997) nghién
ctru & Pong Nam A, Ngo Thi Huong va cong su (2004)
[26], Truong Van C6 va cong su (2005) [58]. Nhu vay
chi c6 1 loai An. Dirus dang A tai cac tinh Tay N guyén.

Két qua phén tich ty 1& nhidm ky sinh tring st rét
(KSTSR) ¢ cac vector chinh An. Minimus va An. Dirus
cho thay chi c6 An. Minimus duong tinh voi KSTSR véi
ty 1€ 1a 2,8% tai Kon Tum va 1,58 tai Gia Lai. Nghién
ciu cua Nguyen Xuan Quang va cong su (2012) cho
thay ty 1& nhiém KSTSR ctia An. Minimus 1a 2,19% va
cua An. Dirus 1a 3,62% tai cac vuon Qudc gia & Kom
Tum, Gia Lai va Khu bao ton thién nhién Ea S6 ¢ Pik
Lak (); Nguyén Xuén Quang va cong su (2019) cling da
xac dinh ty 1¢ nhiém KSTSR cua trén véc to chinh tai
Gia Lai va Pak Lak tir 1,41%-4,62% d6i voi An. Dirus
6 Hon Ba (Dlen Khanh-Khanh Hoa) An. Dirus co ty 1€
duong tinh v6i KSTSR 1a 2,24% bang ky thuat ELISA
(Nguyen Thai Binh, 2010) Nhu véy, 2 loai mudi nay
den nay van la vector truyén sbt rét hiéu qua & khu vuc
mién Trung-Tay Nguyén.

5.KET LUAN

- Nghién ctru thu thap duoc 715 mau mudi Anopheles
tai 4 tinh Tay Nguyén gdm Kon Tum (13 loai), Gia Lai
(14 loai), bak Lak (13 loai), Pak Nong (12 loai);

- Ghi nhan sy ¢6 mat cac vector chinh: Tai tinh Kon
Tum c6 2 vector chinh la An. Minimus va An. Dirus; tai
Gia Lai chi thu thap duoc vector chinh An. Minimus, tai
bak Lak chi thu thap dugc vector chinh An. Dirus va
tai Bak Nong thu thap duoc ca 2 loai vector chinh A4n.
Minimus va An. Dirus;
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- Trong s6 715 méu, qua dinh loai bing PCR cho thay
toan b 387 rn:flu An. Dirus s.l thu dugc trong nghién
ctru déu cho két qua 1a An. Dirus dang A; do6i voi 328
mau An. Minimus s.1 thi ¢6 307/328 mau duoc dinh loai
13 An. Minimus va 21/328 mau dinh loai 1a An. varuna,
An. pampanai, An. aconitus. Trong 307 mau An. Mini-
mus thi tai Kon Tum ¢6 107 mau, 190 mau thu tai Gia
Lai va 10 mau thu tai Dik Nong;

- Ghi nhén ty 1¢ nhiém KSTSR trong co thé mudi tai
2 diém nghién ctu la Kon Tum va Gia Lai vdi ty 1€
nhiém Plasmodium spp. tuong mg la 2,8% va 1,58%.
Mau thu thap tir cac diém khac khong ghi nhan nhiém
Plasmodium spp.
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