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LOI CAM DOAN

Sau thoi gian hoc tap va thyc hién dé tai nghién cuu, t6i da hoan thanh
chuong trinh hoc tap theo quy dinh cho nghién ctru sinh va hoan thanh Luan an tién
sT v6i dé tai: “Mudi cat (Diptera: Psychodidae) va thuc trang nhiém Flavivirus,
Leishmania tai 6 tinh mién Bac Viét Nam”.

T6i xin cam doan day 1a cong trinh nghién ctru do t6i thyc hién dudi su
huéng dan cua TS. Tran Vii Phong va PGS.TS. Nguyén Lé Khanh Hang, véi sy
ddéng ¥ ctia GS.TS. Vil Sinh Nam - chu nhiém dé tai “Sinh thdi hoc cdc lodi mudi
cat ¢ viing sdu ving xa mién Bdc Viét Nam va nguy co ldy truyén Leishmania sang
ngueoi” dugc tai tro boi quy Nafosted, ma sd 106-YS.05-2015.42. Céc s6 licu, két
qua néu trong luan an 13 trung thyc va chua timg dugc cong bd trong bat ky cong
trinh cua tac gid nao khac.

T6i xin hoan toan chju trach nhiém véi nhitng cam két ctia minh ciing nhu
ndi dung ludn an.

Ha noi, ngay .... thang .... nam 2024
Nguwoi cam doan

Tran Hai Son
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LOI CAM ON

Vi long biét on siu séc, toi xin tran trong cam on GS.TS. Vi1 Sinh Nam -
nguyén Pho Cuc truong Cuc Y té du phong, B6 Y té, TS. Tran Vil Phong - Trudng
khoa Cén trung va Pong vat Y hoc, PGS.TS Nguyén Lé Khanh Hang - Phé Trudng
khoa Vi rat, Vién V¢ sinh dich t& Trung wong la nhiing ngudi Thay/Co di tan tinh
huéng dan, giup d&, dong vién toi trong subt qua trinh hoc tap, xay dung dé cuong,
thu thap, phan tich s6 liéu, viét bdo cao va hoan thién luan an.

T6i xin bay to long biét on sau sic téi Ban linh dao Vién Vé sinh dich t&
Trung wong, Khoa Coén trung va Pong vat Y hoc, Khoa Virus, Trung tdm DPao tao
va Quén ly Khoa hoc - Vién Vé sinh dich t& Trung wong di hd trg, tao moi diéu
kién thuan loi, gitp d& toi trong sudt qua trinh hoc tap trién khai nghién ctru trén
thuc dia, trong phong thi nghiém va hoan thién luén an.

Tbi xin chan thanh cam on Lanh dao S¢ Y té, Lanh dao va can b Trung tdm
Kiém soat bénh tat thudc 6 tinh: Lao Cai, Son La, Ha Giang, Lang Son, Ninh Binh
va Quang Ninh da hd trg, giup d& toi trong qué trinh t6 chirc trién khai, thu thap s6
liéu, ludn tao diéu kién tot nhit trong subt qua trinh nghién ctru, hoan thién luan éan.

T6i xin gui 101 cdm on chan thanh té6i B Khoa hoc Coéng nghé - Quy
Nafosted dd ho tro tai chinh cho nghién ctru nay.

T6i xin dugc tri an nhitng tinh cadm vo bo cua ba, bd me, vo con toi va céc
ban be, dong nghiép da giup d& va dong vién toi trong nhimg ngay thang hoc tap va
nghién ctru.

Ha Noi, ngay .... thang .... nam 2024

Nghién ctru sinh

Tran Hai Son
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PAT VAN PE

Mubi cat 1a nhitng dong vat chan ddt thuoc 16p con trung, bd hai canh, ho
Psychodidae va phan ho Phlebotominae [16, 85]. Chung hit méu nguodi va dong vat
ddng thoi truyén cac tic nhan gy bénh nhu vi rt va ky sinh tring. Chung tir 1au da
dugc biét dén véi vai trd 1a cac véc to truyén Leishmania va cc tac nhan truyén
bénh khac cho con nguoi va dong vat.

Mudi cat 12 véc to chinh truyén bénh do Leishmania gay ra, bénh luu
hanh & hon 98 quéc gia véi 350 triéu ngudi co6 nguy co mic va trén 2 triéu ca
bénh moi hang nam [117].

Vai tro truyén Flavivirus ciia mudi cat con chua rd rang mic du da c6 mot sb
bang chimg vé Flavivirus hay RNA cua Flavivirus c6 lién quan dén mudi cat nhu vi
rat Saboya dugc phan lap tir mudi cat & Senegal (1991-1992), hai trinh tu Flavivirus
da duoc phat hién & mudi cat Phlebotomus perniciosus & Algeria (2007), Ecuador
Paraiso Escondido virus - EPEV ¢ Ecuador (2011) hay vi rit West Nile tai Niger
(2016). RNA Flavivirus cling da dugc phat hién ¢ mudi cat Phlebotomine tir Bb
Dbao Nha [38, 45, 63, 71, 78].

O Viét Nam, mudi cat 1an dau duoc ghi nhan vao ndm 1935, va ké tir d6 cho
t6i nay da ghi nhan dugc 12 lodi mudi cat phan bd tir Bic téi Nam [20, 24, 100].
Trong d6 c6 loai Ph. argentipes 1a véc to truyén ky sinh trung Leishmania donovani
gy cac bénh do Leishmania thé ndi tang & ngudi nhu Anthroponotic Visceral
Leishmaniasis (AVL) va Post Kala azar Dermal Leishmaniasis (PKDL) [182]. Pong
thoi voi sy c6 mat cua vée to, cac truong hop bénh lién quan dén ky sinh trung
Leishmania ciing xudt hién & Viét Nam [6, 12]. Gan day nhét vao thang 7/2018,
bénh vién Pa khoa Hué bdo cio mot bénh nhan ¢ Quang Binh nhiém Leishmania,
d6ng nhiém HIV tir nim 2016. Bénh nhan cé céac triéu chimg sdt cao, suy dinh
dudng, kho chiu & bung, tiéu chdy, viém phdi, gan va lach to sau khi dugc diéu tri

va da hoi phyc, hién nay bénh nhan van khoe manh [132].



Tai Vi¢t Nam, viéc giam sat cac truong hop bénh do Leishmania chua duogc
thuc hién mot cach hé théng, s6 mic duoc ghi nhan don 1€ tai cac bénh vié¢n, thiéu
cac ky thuat can thiét dé xét nghiém Leishmania. Trong béo céo vé ca bénh & Viét Nam,
cac tac nhan duoc xac dinh bﬁng phuong phap nhuom Giemsa, mot s6 khéac duge xéac
dinh dinh tinh bang phuong phap PCR, tuy nhién cac phuong phép nay chua du dé xac
dinh loai Leishmania gay bénh. Cac nghién ctru vé Leishmania va mudi cat & Viét Nam
hién nay chua c6 sy tham gia ctia cac nha khoa hoc ban dia va cac thong tin méi khong
duoc cap nhat ké tir thé ky 19. Trong khi cic ca bénh do Leishmania dang trd lai thanh
mdt trong cac bénh nhiét d6i méi ndi co thé gay thanh dich voi ganh ning vé y &, vi vy
T6 chirc Y té thé gioi da kéu goi cac nudc can phai kiém soat va ngan chin kip thoi
[184].

Mit khdc, tai cac tinh ghi nhan su c6 mit cia mudi cat thi cac ca bénh do véc
to truyén véi tac nhan 1a vi rat thuoc nhém Flavivirus nhu viém nio Nhat ban
(VNNB), sot xuat huyét Dengue (SXHD) dang ngdy cang gia ting, dién hinh & cac
tinh mién nti phia Bic, dic biét 1a Son La [4]. Trong nam 2014, tai tinh Son La ghi
nhan vu dich viém ndo vi rat (VNVR) quy mé 16n kéo dai tir thang 6 dén thang 9
v6i 164 ca méc, trong d6 21 ca tr vong [9]. Cac nam gan ddy, khu vyc mién nui
nhu Hat Lot, Son La cling lién tuc ghi nhan cac 6 dich SXHD tir vai chuc dén vai
tram truong hop mac[10]. Trong khi d6, mot s6 nghién ctru trén thé gidi chi ra rang
c6 su hién dién cuia Flavivirus trong cic con mudi cat cai [33, 43, 71, 78].

Chung t6i da thuc hién nghién ciru "Thanh phan loai, phan bo ciia Mudi
cat (diptera: psychodidae) va thuc trang nhiém Flavivirus va Leishmania tai 6
tinh mién Bic Viét Nam " véi 3 muyc tiéu:

1) Xac dinh thanh phﬁn loai va mot sb dic diém phan bd ctia mudi cat tai 6 tinh
mién Béc Viét Nam, 2016-2018.
2) M0 ta thuc trang nhiém Flavivirus & mudi cat tai dia diém nghién ctru.

3) MO ta thyc trang nhiém Leishmania & mudi cét tai dia diém nghién ctru.



CHUONG 1. TONG QUAN TAI LIEU

1.1. MUOI CAT VA MOT SO PAC PIEM DICH TE
1.1.1. Béc phan loai ciia mudi cat

Trong s6 hon 800 loai mudi cat di dugc cong nhan, khoang 464 loai dugc
tim thiy ¢ Tan thé giéi (New World) va 375 loai & Co thé gii (Old World) [18,
155]. Viéc sip xép bac phan loai cac loai mudi cat & ca C va Tan thé gidi trong
giai doan trude thé ky 18 cha yéu dua trén xac dinh cac dic diém co thé trong dong
giita cac bac phan loai va phan bac hon 13 vi phén tich chung loai phat sinh kiéu to
tién - hau dué. Cach tiép can nay da dan dén su gia tang céac 16p phan loai, dac biét
la & cac phan nhanh, nhung lai don gidn héa va gdp cac bac phan loai cao hon vao
trong loai [29].

Xem xét cac hé théng phan loai thi v6i cac bac phan loai tor Ho trd 1€n thi
mudi cat dugc théng nhat sap xép vao:

e Nganh: Chan khdp (Arthropoda),

e L&p: Con trung (Insecta),

B4§: Hai canh (Diptera),

Phan by Nematocera,
Ho: Psychodidae,
Phan ho: Phlebotominae (Bigot 1854, K.KertEsz 1903) [16, 85].

DPdi vai cac bac phan loai dudi Ho thi c6 mdt vai quan diém khac biét, céc
quan diém nay khic nhau chi yéu do phan chia ving nghién ciru trong cac giai
doan lich sir va sau d6 khong co tén goi thong nhat cho cac bac phan loai giéng va
loai. Ban dau, céc nghién clru vé phéan loai mudi cat phan ho Phlebotomine chi dua
trén cac khia canh hinh thai cia cic mau vat. Tuy nhién, gan ddy véi sy ra doi cia
mot s6 phuong phap méi nhu phéan tich nhiém sac thé, phép do hinh thai da bién,
nuodi va nhan dong trong phong thi nghiém, isoenzyme, phan tich phan tir va phat
sinh loai giup cac hiéu biét vé mudi cat da tang 1én. Nhitng tién bd nay giup viéc

xac dinh va phan loai muoi cat tot hon va gitup lam r6 cac dac dieém khac biét trong



cac nhom phan loai va trong quan thé mudi cat. Mot phan 16n tai liéu lién quan dén
dinh loai mudi cat dé cap dén sy phan loai chung va méi quan hé cua ching véi cac
nhom khac [18, 98, 181, 187] cling nhu phat sinh loai cia ho Psychodidae, dua trén
hoa thach con triung [74], su tién hoa cia mudi cat [98], phan tich chung loai phat
sinh loai cuia loai [144], hé thdng phan tr va mdi quan hé phét sinh loai sir dung
phan tich hé gen [36]. Nhiéu hé thdng phan loai cho mudi cat da duoc dé xuat ké tir
thoi Newstead 1911, bao gém cac hé théng phan loai cua Abonnenc, Davidson,
Fairchild, Leng, Lewis, Quate va Theodor. Tuy nhién, dén nay van khong c6 thong
nhat chung nao lién quan dén viéc xép hang cac don vi phan loai cip trén loai.

Lich st ctia phan loai mudi cat c6 thé duoc chia thanh hai thoi ky riéng biét.
Trong thoi ky dau tién, cac don vi phan loai dugc phan biét dua trén vi¢c phan tich
cac cAu trac nhat dinh bén ngoai (cu tric cta co quan sinh duc nam, cac chi sé gin
canh va cac phép do bén ngoai khac, duoc goi la phlebotometry). Trong thoi ky tha
hai, viéc mo ta cac cau triic bén trong nhu dng sinh tinh, ham va yét hau da duoc st
dung [131]. Dya trén sy phan loai dugc thyc hién bdi Theodor [173], Lewis va cong
sw [102] da dé xuat chia nhé phan ho mudi cat Phlebotomine thanh hai gidong cho
cac loai Co thé giéi 1a Phlebotomus (Rondani) va Sergentomyia (Franga), va ba
giong cho cac loai Tan thé gi6i 1a Lutzomyia (Franga), Brumptomyia (Franca va
Parrot) va Warileya (Hertig). Gidong Chinius (Leng, 1987) thuéc mot don vi phan
loai riéng biét dugc str dung cho mot s6 loai mudi cat & Trung Qudc [97]. Rispail va
Léger da dé xuat mot hé thong phan giéng va gidng méi cho mudi cat Co thé gidi,
dva trén mot nghién ctru hinh thai hoc cho thay su phan chia cta ching thanh bay
giong, bao gdm Phlebotomus, Australophlebotomus, Idiophlebotomus,
Spelaeophlebotomus, Sergentomyia, Spelacomyia, va Chinius [144]. Ngoai phan
loai d& dé& cap, mot s6 phan gidng tir gidong Phlebotomus, chiang han nhu
Abonnencius va Legeromyia, gan ddy da duoc mé ta va co thé duoc giit lai cho dén
khi mot phan loai hoan chinh duoc dé xuét cho toan bo giéng Phlebotomus.

Mot phan loai dau tién dugc dé xuat boi Lewis va cong su, sau d6 duoc
Young va Duncan xem xét chia mudi cat khu vuc Neotropical (ving sinh thai trén

can nhiét doi cua chau My va toan by vung 6n d6i Nam M) thanh Lutzomyia ,



Brumptomyia va Warileya [102, 187]. Cach phan loai ndy vin dugc da s6 cac nha
phan loai hoc vé mudi cat chép nhan. Mot hé théng phan loai méi da dugc dé xuat
boi Galati [18], stra ¢6i cho mudi cat & Tan Thé Gigi. Hé thong d3 cong nhan
464 loai mudi cat khu vuc Neotropical thudc phan ho Phlebotominae, duogc
nhém thanh 23 gidng, 20 phan giéng, ba nhom loai va 28 chi. Phan loai nay
bao g@)m viéc xem xét va to chuc lai phan ho Phlebotominae, phan ho nay
dugc phan loai thém thanh hai tdc, Hertigiini (Hertigiina va
Idiophlebotomina) va Phlebotomini (Phlebotomina, Australophlebotomina,
Brumptomyiina, Sergentomyiina, Lutzomyiina).

Vao nam 2014, Galati di stra lai 4n pham trudc day cua minh va dé xuat mot
phién ban phan loai méi cho phan ho mudi cat Phlebotominae [17, 18]. Dya trén
phan loai nay, phan ho Phlebotomine bao gdm 931 loai trong d6 916 loai hop 1¢ va
15 loai c6 tinh trang phan loai khong chic chan.

Hién tai, mot cach tiép can than trong dua trén cac tiéu chi dia Iy da dan dén
viéc chia nho phan ho Phlebotominae thanh sdu giéng: ba gidng tir C6 thé gidi
(Phlebotomus [13 phén gidng], Sergentomyia [10 phan giéng], va Chinius [4 loai])
va ba gidng tir Tan thé gii (Lutzomyia [26 phan gidng va nhém], Brumptomyia [24
loai] va Warileya [6 loai])[94, 187]. Phan loai nay hi¢én dang duogc st dung rong rai
trong nghién ctru va trong tai liéu kiém soat cic Leishmania gy bénh trén ngudi va
dong vat do T6 chuc Y té thé gigi (TCYTTG) ban hanh nam 2010 [182]. Vi cac hé
théng phan loai hién nay thi co thé xem xét viéc phan loai mudi cat tai Viét Nam
theo hé thong 3 giéng ciia Co thé gisi (Phlebotomus, Sergentomyia, va Chinius).
Viéc sip xép cac phan gidng va loai & Viét Nam con phai dya thanh phan loai cu

thé tai dia ban nghién ctru (Hinh 1.1).
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Hinh 1.1. Bic phan loai tir bd téi phan gidng clia mudi cat [29]

1.1.2. Sinh hoc, sinh thai va phan bo ciia mudi cat

1.1.2.1. Sinh hoc, sinh thai

Mubdi cat trudng thanh c6 mau vang nhat, dai khoang 2 - 4mm, mét to va
den, lung gu, mang 2 canh dai va nhon hinh méc. C4c cdnh ctia mudi cat khong ap
vao than ma ludn dung thiang dung, ngay ca khi & tu thé nghi. Trén canh va than
minh ctia mudi cat c¢6 nhiéu 16ng to, chan mudi cat dai va manh, bo phan sinh duc

cua con duc rat phat trién.



Hinh 1.2. Hinh thai cic pha trong vong doi ciia mudi cat [182]

Mubdi cat 13 loai con tring vong doi bién thai hoan toan. Trong chu ky phat
trién c6 4 pha riéng biét: trimg, du tring, nhong va con truéng thanh. Tring hinh
dai, Au trung co6 12 ddt, ddt cudi ¢6 2 1ong dai (Hinh 1.2).

Tring cia mudi cat sau khi dé tir 4 -17 ngdy sé nd thanh au tring. Au tring
song trong dét toi am an thuc vat nat vun, du tring phat trién tir tudi I dén tudi IV
trong khoang 3 - 4 tuan hodc co thé vai thang phu thudc vao nhiét d6 méi truong
trude khi trg thanh nhong. Nhong dong & tu thé dudn cong trén gia thé 1 vo 16t cia

au trung tudi IV, sau 6 - 16 ngay nhong tré thanh mudi cat truong thanh.



Mudi cat thudng hoat dong vé dém, rat hiém khi hoat dong ban ngay. Chi c6
mudi cat cai hat mau va phan 16n 14 wva hut mau dong vat, tuy nhién ciing c6 mot sb
loai ua thich hat mau ngudi. Mudi cat thuong bay timg quing ngan 13 1a mat dat 30
- 40mm va ban kinh hoat dong khoang 1,5km. Trong khi d4u nghi mudi cat thudng
an ¢ nhitng hoc tdi, trong hang chudt, dudi nhing tang da 16n.

Noi chung, mudi cat ua khi hau kho va néng, nén & nhirng ving cé cat nhu
sa mac, ven bién dé gip mudi cat. Mot s6 loai mudi cat thudc gidng Phlebotomus wa
thich séng trong hang dong. O Viét Nam, mudi cat kha pho bién va co thé gip &
nhiéu sinh canh khéac nhau.

1.1.2.2. Phén bo ciia mudi cdt trén thé gigi

* Sy phéan bd dia 1y cta cac mudi cat & C6 thé gidi bao gdm 5 khu vuc sau:

Vung Palaearctic: giéng Phlebotomus chiém uu thé ¢ ving Palaearctic, vi
day 1a ving 6n d6i chinh ctia C6 thé gidi. Gan 200 loai mudi cat thudc nhiéu phan giéng
khic nhau trong giéng Phlebotomus: Adlerius, Anaphlebotomus, Euphlebotomus,
Idiophlebotomus, Larroussius, Paraphlebotomus, Phlebotomus, Synphlebotomus va
Transphlebotomus. Cac giéng Chinius va Sergentomyia ciing dugc thdy & ving
Palaearctic bao g@)m cac nuoc Iran, Pakistan, Lién X6 cii, Phap, Thé Nhi Ky, Maroc,
Yemen, Tay Ban Nha, Tunisia, Afghanistan , A Rap Saudi, Iraq, Algeria, Ai Cap, Hy
Lap, Trung Qudc, Jordan [29].

Ving Afrotropical: gibng Phlebotomus (Anaphlebotomus, Larroussius,
Paraphlebotomus, Phlebotomus, Spelacophlebotomus va Synphlebotomus) cung véi
gidng Sergentomyia duoc thdy ¢ ving nay. Tuy nhién mot sd loai thudc giéng
Phlebotomus nay lai Va‘ing mat ¢ cac khu vuc phia tdy (Gabon, Sudan, Cong hoa
Trung Phi, Ethiopia, Nam Phi) [29].

Vung Malagasy (Madagascar va cac déo 1an can An Do Duong): Gidng
Phlebotomus (Anaphlebotomus va Madaphlebotomus) va gidng Sergentomyia hién
dién ¢ ving nay nhung khong c6 loai ndo dugc bao cao 1a véc to truyén bénh &

trong khu vuc [19].



Khu vie Chau A: Khoang 122 loai mudi cat thudc cac gidng Phlebotomus,
Chinius va Sergentomyia c6 mdt ¢& khu vyc nay. Khi hau khu vyc nay chu yéu la
kho han & phia tay nén khu hé mudi cat vé co ban 1a Eremian véi khi hau kho can.
O mién déng An Do, Phlebotomus argentipes 1a véc to truyén bénh PKDL. O khu
vuc Pong Nam A rat hiém hoic khong ¢ loai mudi cat hat mau ngudi, va dudng
nhu ¢6 kha it loai & khu vuc nay, ngoai trir Philippines [95, 96, 100].

Khu vwe Chau Uc: Mudi cat Phlebotomine & khu vuc chau Uc c6 ngudn
gbc ludng cuc: ¢ phia nam c6 giong Phlebotomus (Australophlebotomus ¢6 8 loai
va Idiophlebotomus c6 1 loai), & phia bac co gidng Sergentomyia (24 loai) [101].
Cung hién cua mot s6 loai mudi cat (Se . hoogstraali, Se . vanella) & ca Australia va
New Guinea tung ho gia thuyét boi Schodde va Calaby lién quan dén sy phat trién
dong thoi ciia khu hé mudi cat New Guinea cling véi loai mudi cat phia dong Australia
[151]. Nhitng khu vuc nay, khong giéng nhu khu vuc Eremian ciia ban cau bic, chi c¢6
mot s6 loai Phlebotomus, va con ngudi va gia suc hiém khi bi tan cong [29].

*Mudi cat & Tan thé gi6i chi hién dién trong 2 khu sinh thdi Nearctic va
Neotropical:

Ving Nearctic (Bac M§): chi c6 14 loai, phan 16n trong s6 d6 dén tir phan
giong Micropygomyia nhung nim loai bi han ché trong ving sinh thai nay. Khi hau
6n hoa ¢ Nearctic khong thudn loi cho su phat trién ctia mudi cat, dic biét 1a d6i voi
cac giai doan chua trudng thanh. Pic diém nay ung ho y kién cho rang loai mudi cat co
thé c6 ngudn gdc tir ving nhiét d6i, chi co6 mot sd loai phan tan dén cac ving 6n déi.
Céc loai mudi cat hién duoc tim thiy ¢ Bic My c6 thé phat sinh tir Palaearctic hogc tir
Nam My trong giai doan kho can & ky B¢ tam. Do do, sy giam hién di¢n cia ching c6
thé 1a hau qué cta nhing bién dong khi hau lién tuc xay ra trong thoi ky Dé tir, khién
nhiéu loai mudi cat bi tuyét ching hodc di doi vao vung nhiét déi [18, 188, 189].

Vung Neotropical (Nam My, Trung My va Caribe): c6 khoang 450 loai
mudi cat dugc tim thiy trong ving sinh thai nay. Trung tim phan bd cia giong
Lutzomyia ngay nay trong Neotropics dugc cho 13 cac ving dat thip cé rimg ¢ phia
dong day Andes. Tinh trang nay c6 1€ 1a h¢ qua cua cac thoi ky kho han xay ra trong

ky Pleistocen di 1am c6 1ap cac quan thé dic trung, mot s6 quan thé trong sd d6 trd
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nén co 1ap vé mat sinh san va sinh séng & cac khu vuc Am w6t hon hién dién & phﬁn
phia bic va phia tay cua tiéu luc dia [144]. S6 loai mudi cat da dang hi¢n dién ¢ céc
khu vuc 4m uét bao gdbm nhiéu loai mudi cat hat mau ngudi nhung chi c6 mot sb
loai it loai trong d6 1a loai ban dia (Colombia, Ecuador, Costa Rica, Peru, Brazil,
Guiana, Venezuela) [29].
1.1.3. C4c loai mudi cat & Viét Nam

Phéan b cua cac loai mudi cat & Viét Nam dugc Raynal va cong su cong bd
vao nam 1935, cudc khao sat dién ra & mién Béac va mién Trung cua Viét Nam ghi
nhan su hién dién ciia mudi cat. 224 c4 thé mudi cat cia 8 loai duoc thu thap: Ph.
stantoni: 9; Se. bailyi: 196; Se. barraudi: 1; Ph. sylvestris: 3; Se. hivernus: 9; Se.
ivengari: 3; Se. morini: 2; Ph. argentipes: 1 [22].
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Hinh 1.3. Céc dia diém xuét hién mudi cat tai mién biac Viét Nam nam 1935 [22]
Khéa dinh loai mudi cat cia Lewis nim 1978 ghi nhan 10 loai mudi cat tai
Viét Nam, trong d6 kién nghi ddi tén loai Ph. sylvestris thanh Se (Neo) perturbans.
Trong khoa dinh loai nay 6ng ciing sip xép cac loai mudi cat vao cac giong va phan
giong theo hé thong dinh loai hinh théi, cy thé 10 loai mudi cat cia Viét Nam trong

khoéa dinh loai nay la: Phlebotomus (Anaphlebotomus) stantoni, Phelebotomus
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(Euphlebotomus) argentipes, Sergentomyia (Parrotomyia) barraudi, Sergentomyia
(Parrotomyia) brevicaulis, Sergentomyia (Neophlebotomus) iyengari, Segentomyia
(Neophlebotomus)  perturbans, Sergentomyia  (Neophlebotomus) sylvatica,
Sergentomyia (Neophlebotomus) tonkinensis, Sergentomyia (Sergentomyia) bailyi,
Segentomyia (Sergentomyia) morini [100].

Mot cudce diéu tra con tring bang by dén cua Thai Aurélie dién ra tir
12/08/2002 dén ngay 02/09/2002 tai 4 dia diém Cua Lo (Nghé An), Hué (Thira
Thién Hué), Mii Né (Binh Thudn) va My Thién (Can Tho) ghi nhan 6 loai mudi cat
Phlebotomus (Anaphlebotomus) stantoni, Sergentomyia (Neophlebotomus) iyengari,
Sergentomyia  (Neophlebotomus) sylvatica, Sergentomyia (Sergentomyia) bailyi,
Sergentomyia (Parrotomyia) barraudi va Sergentomyia (Grassomyia) india [24].

Nhu vay tong hop cac cudce dicu tra con tring tir nam 2004 tré vé trude, o
Viét Nam ghi nhan tong cong 12 loai mudi cat.

1.1.4. Vai tro ciia mudi cat trong viéc truyén Leishmania

Thuat ngir "dong tién hod" lan dau tién dugc sir dung dé chimg minh kiéu
quan hé cu thé gilta Leishmania va cic loai mudi cat & Co thé gii [108].
Leishmania va mudi cat di ton tai qua hang triéu nam dudi ap luc chon loc ty nhién
ctia nhimg thay d6i sinh thai. Mdi quan hé chat ché dd dugc ching minh gitta mot
s6 mudi cat va loai Leishmania nhu L. major v&i Ph. papatasi. Lich st tién hoa 1au
doi ndy cua Leishmania va mudi cat dd dan dén viéc chiung c6 chung mot ving phan
bd. Tuy nhién, khong phai luc ndo cling co su phan biét 1d rang giira coevolution va
mét sb khai niém khac, chéng han nhu coassociation (nghia la chu trinh lay truyén
biéu hién mét dich t& hoc canh quan dic biét), twong tac (mdi quan hé phan tir va
mién dich giita mudi cat va bé mit bén ngoai cia ky sinh trung), hodc véc to - ky
sinh tring hodc dong ky sinh [62]. Hau hét ky sinh tring don bao Leishmania phy
thudc rat nhiéu vao véc to mudi cat co thé truyén chung hon 13 pham vi vét chu/o
chtra ctia dong vat ¢ v ma chiing c6 thé 1ay nhiém, diéu nay cho thdy méi quan hé
gan gili hon véi loai mudi cat so voi vat chu 1a dong vat co xuwong soéng [141]. Vi
du, c6 mot mbi quan h¢ cu thé gitta Ph. papatasi va L. major 1a do sy hi¢n dién cua

céc thu thé dic hiéu & rudt gitra [83], va hai loai nay thé hién su giao cam phan bd
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manh mé. Tuy d¢ dic hiéu cao cua Leishmania d6i voi véc to mudi cat ciia né duong
nhu bi han ché doi voi Ph. papatasi hoac Ph. duboscqi va Ph. sergenti. Tuy nhién, su
xuat hién cua céc giong lai gitra cac loai Leishmania c6 thé 1am thay doi tinh dac hiéu va

hiéu qua truyén tai [58, 179].

Hinh 1.4. Sy phat trién ciia Leishmania trong dwong tiéu héa ciia mudi cat

[58].

Thu thé dic hiéu & rudt giir ctia mudi cat bao gém mdt biéu mod 16p don voi
mot dudng vién dang ban chai ciia cac vi nhung mao 16t trong long. Nguoc lai, phan
truéc (bao gom van ta trang) va phan sau (bao gém ca tam giac mén vi) duogc 16t
boi kitin. Amastigotes (a) bi dn vdo cung véi mau vao bung giita bién d6i thanh
promastigotes procyclic (b), chung sao chép va bién d6i thanh nectomonads dai (c).
Trong qué trinh tiéu héa mau, cac ky sinh tring dugc bao quanh bdi chat nén
peritrophic (PM). Khi PM bi pha v& boi cac enzym ctia mudi cat, cac nectomonads
dai thoat ra ngoai qua 16 sau va gin vao cac vi nhung mao ¢ gitta. Giai doan tiép
theo 13 cac nectomonads ngin nhéan 1én dugc goi 13 leptomonads (d); chiing bién d6i
thanh cac chét xuc tién siéu vong () tham nhiém hodc gan vao 16p mang kitin cia
van ta trang dudi dang haptomonads (f). Trong giai doan phét trién mudn, khoi
luong nectomonads tiét ra proteophosphoglycan dang soi gy tic nghén duong gitra
16ng nguc. Pidu nay, cing véi viéc pha hity van, lam dé dang su trao nguogc cua ky

sinh trung khi mudi cat hiat mau tiép theo. O phan giong viannia va sauro



13

Leishmania, cac haptomonad ciing gan vao 16p 16t kitin ctia ving mén vi (hinh 1.4).

Mudi cat 1a véc to truyén Leishmania di duogc chimg minh. Nam tiéu chi do
Killick-Kendrick néu ra duoc yéu cau dé xac dinh mot loai mudi cat cu thé 1a véc
to bao gom:

e C6 nhirng dit lidu dich t& hoc vé bénh tuong tng

e C6 hanh vi dn mau cua loai mudi cat trén vat chu trung gian 1a dong vat,

e Phan 1ap duoc cac ky sinh trung dang promastigote tir mudi cat

e C6 vong doi hoan chinh cua ky sinh trung trén véc to gid dinh cua nd

e Co su lay truyén ky sinh tring qua vét cin cua loai bi nhiém bénh [88].

Ké tir nhitng nam 1990, véi viéc phat minh ra k¥ thuat PCR va nhiing tién bo
trong sinh hoc phan tir, bang chig phan tir d3 duoc thém vao cac tiéu chi di dé cap
va cac bao céo lién quan dén sy hién dién DNA cta Leishmania & cac loai mudi céat
khac nhau d ting 1én dang ké. Tuy nhién, theo céc tiéu chi da dé cap & trén, su hién
dién cia DNA Leishmania trong loai mudi cat chic chian khong duoc coi 14 tiéu chi
da dé xac dinh loai mudi cat 1a vat trung gian da dugc chimg minh. Cac bang ching
khéac lam ndi bat sy hién dién cua cac KDNA siéu vong trong rudt cua con trung cling
nhu chimg minh kha ning truyén lai Leishmania cta con tring 13 nhitng tiéu chi can
thiét can duoc nghién ctru dé chi ra ning luc véc to cia mudi cat cai. Khoang 166 loai
dugc bao cdo 1a vat trung gian di dugc ching minh hodc tiém ning cta cac loai
Leishmania khac nhau ¢ Tan thé gidi va C6 thé giéi. Trong s cac loai nay, 78 loai da
dugc chimg minh 14 véc to cta ciia Leishmania. Trong C6 thé gidi, Leishmania dugc
truyén boi loai mudi cat thudc gidng Phlebotomus (49 loai, 31 loai duoc bao céo 1a da
dugc chung minh), trong khi Sauro Leishmania dugc truyén boi loai mudi cat thude
gidng Sergentomyia. O Téan thé gidi, cc lodi Leishmania, Viannia va Endotrypanum
dugc truyén bai loai mudi cat thude gidng Lutzomyia (118 loai, 47 loai duogc bao cdo
1a d3 duoc ching minh). Trong sb cac vecto mudi cat néu trén, 7 loai tham gia vao
viéc truyén tai L. major, 7 loai truyén L. tropica, 31 lodi truyén L. infantum, va 9 loai

truyén L. donovani [29].
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1.1.5. Ty 1¢ nhiém Flavivirus ciia mubi cat trong cic nghién ciru

Trén co so cac nghién ctru vé trung hoa vi rat, cac thong tin vé véc to nhom
chan dot — dong vat c6 xuong séng, Flavivirus dugc chia thanh 4 nhom chinh:
Flavivirus do ve/bo truyén/dong vat c6 xuong song (tick-borne flaviviruses-
TBFVs), Flavivirus do mudi/dong vat c¢6 xuong sbéng truyén (mosquito-borne
flaviviruses -MBFVs), Flavivirus khong xac dinh dugc vector (no- known-vector
flaviviruses - NKVs) va Flavivirus gay bénh trén ngudi dugc truyén qua con tring

(InsectSpecific flaviviruses - ISFs) (Hinh 1.5).

= NC_003676 - Apoi virus
1

NC_003635 - Modoc virus 2
w 003675 - Rio Bravo virus 2
- NC_004119 - Montana myotis leukoencephalitis virus
063 y DQ235150 - S Reef virus
i Iy NC_023424 - Tyuleniy virus
- DQ235144 - Meaban virus
- NC 023439 - Kama virus o
[r— D Q235146 - Kadam virus a)
: DQ235149 - Royal Farm virus 5
NC 006947 - Karshi virus o
—. NC_003687 - Powassan virus A
NC_004355 - Alkhumra hemorrhagic fever virus o
NC_003690 - Langat virus g
1 NC_005062 - Omsk hemorrhagic fever virus o
- DQ235151 - Turkish sheep encephalitis virus o
= NC_001809 - Louping ill virus
“NC_001672 - Tick-borne encephalitis virus

DQ235145 - Gadgets Gully virus
e \C 005039 - Yokose virus

= NC 008718 - Entebbe bat virus
NC_002031 - Yellow fever virus
NC_008719 - Sepik virus
NC_012735 - Wesselsbron virus
DQ859060 - Edge Hill virus
DQB859057 - Bouboui virus
DQB59062 - Saboya virus
DQB59066 - Jugra virus
DQB59056 - Banzi virus
DQ859065 - Uganda S virus

NC_002640 - Dengue virus 4
1 NC_001474 - Dengue virus 2
1 g NC 001475 - Dengue virus 3
- NC 001477 - Dengue virus 1
KC788512 - New Mapoon virus
= KM225264 - Bainyik virus
NC_009029 - Kokobera virus
KM225263 - Stratford virus
KM225265 - Torres virus
AY632538 - Iguape virus
NC_009026 - Aroa virus
NC 015843 - Tembusu virus
NC 012534 - Bagaza virus
NC_018705 - Ntaya virus
AY632542 - Rocio virus
NC 009028 - llheus virus
NC_007580 - St Louis encephalitis virus
NC_001437 - Japanese encephalitis virus
NC_006551 - Usutu virus
AY898809 - Alfuy virus
NC 000943 - Murray Valley encephalitis virus
EU082199 - Yaounde virus
T EU082200 - Koutango virus
NC_009942 - West Nile virus

- NC 012533 - Kedougou virus
1 _l - E DQB859064 - Spondweni virus
- NC_012532 - Zika virus
EU159426 - Nounane virus
_E KC496020 - Barkedji virus
NC 024017 - Nhumirim virus
NC_017086 - Chaoyang virus
1 NC_024806 - Lammi virus
NC 016997 - Donggang virus
NC_024805 - llomantsi virus

JQ268258 - Hanko virus
=== NC_001564 - Cell fusing agent virus
_ﬂmm - Kamiti River virus
NC 012932 - Aedes flavivirus
092 == NC 008604 - Culex flavivirus

L i HES574574 - Culex theileri flavivirus
1 NC_012671 - Quang Binh virus

- NC_024299 - Nienokoue virus
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—
N

@jeiqauanjojinbsow

s4SIP

s4S12

0.2

Hinh 1.5. Cay chiing loai phat sinh cia nhém Flavivirus [43]
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Theo Bradley J.Blitvich (2015), trong nghién ciru tong hop vé Flavivirus gay
bénh trén nguoi dugc truyén qua con trung (ISFs), di cho thay c6 sy gia ting dang
ké vé sb lugng cac ISFs trong thoi gian gan day [43]. Trude day, Flavivirus trén con
trung it duoc quan tdm do khong c6 kha ning 1ay nhiém sang céc té bao dong vat co
xuong séng. Quan diém nay da thay d6i trong nhimg nim gan day vi mot s IFSs da
duoc chirng minh 1a tdng cuong hodc ngan chan sy sao chép cua cac Flavivirus
trong cac t& bao mudi dong nhiém. IFSs dugc chia thanh 2 nhom phat sinh loai
riéng biét 1a dIFSs va cIFSs. Nhom cIFSs c¢6 Culex Flavivirus, Aedes Flavivirus,
QuangBinh virus. ... khac biét vé mat phat sinh loai v6i cac Flavivirus da biét (Hinh
1.5). Vi rat Quang Binh ghi nhan & trén mudi Culex tritaeniorhyncus thu thap nim
2002 tai Quang Binh (Phan Thi Nga va cdng su - 2009) [43, 51].

Nghién ctru tai Niger-Chau Phi (2021) khi thu thap mudi cat nim 2016 da xac
dinh dugc 1 pool duong tinh/100 pool thyuc hién (10.816 mudi cat). Vi rat West Nile
thuoc Koutango lineage (PM148 sandfly MN057643.1) duoc xac dinh bang phan tng
mién dich huynh quang (IFA) va Realtime RT-PCR (Hinh 1.6) [63, 191]. Mot nghién
citu khac cua D.Fontenille (1994), 4 chung vi rut Saboya (Soboya virus) thudc
Flavivirus, & Senegal-TAy Phi nim 1991-1992 ciing dugc phat hién & mudi cat phan ho
Phlebotomine [78]. Vi rut Saboya ban dau dugc phan 1ap tir loai chudt nhay Tatem
itempi & lang Saboya & Senegal va sau d6 duoc xac dinh & lodi gam nham Mastomys,
Aivicantis nilaticus va Mus musculus va chiropters & Cong hoa Guinea. N6 cling duoc

~ /
phan 1ap tir muoi giong Anopheles va bo ve.
70 - ArD76986 WNL1 SEN KY703854.1
—‘Wl{ NY-99 WNVL1 KC407666.1 ] WNV Lineage 1
% Eg101 WNVL1 AF260968.1
ArB3573/82 WNVL2 DQ318020.1
ﬁL{ B956 WNVL2 AY532665.1 } WNV Lineage 2
100  Austria/2008 gh WNVL2 KF179640.1

LEIV-Krnd88-190 WNVL4 AY277251.1 ] WNV Lineage 4

93

Rabensburg 97-103 WNVL3 AY765264.1 ] WNV Lineage 3

ArD94343 WNV put L8 KY703856.1 ] WNV putative Lineage 8

:~PI,H48 sandfly MNO57643.1%
200 [ AnD5443 Rodent EU082200.2 Koutango lineage
s3 ArD 96655 Tick KY703855.1

Usutu BH65/11-02-03 HE599647.1 ] Usutu

0.050

Hinh 1.6. West Nile Virus Koutango lineage (PM148 sandfly MN057643.1)
phén 14p tir mudi cat tai Niger, 2016 [63]
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Cong bo cua C. Alkan va cong sy ndm 2015 tim thay 1 chung Falvivirus da
duoc phan 1ap tir pool 30 con mudi cat cai cua loai Ph. abonnenci tai Ecuador, 1a 1
falvivirus méi dugc dat tén 1a Ecuador Paraiso Escondido Virus (EPEV). Trong
nghién ctru ndy, ¢& mau ctia nghién ctru 1a n=1150 va trong hon 10 nim nghién ctru
tai Chau Au, Chau Phi va Trung Dong, tic gia di sang loc trén hang ngan con mudi
cat thudc 2 giong Phlebotomus va Sergentomyia nhung dén nam 2015 1a lan dau
tién tac gia phan lap dugc Flavivirus trén mudi cat [33].

Mot nghién ctru khac cua Gregory Moureau nam 2010 cling cong bd phat
hién RNA cua Flavivirus trén mudi cat. Trong nghién ctru ndy, 1508 mudi cat thu
thap & Phéap va Algeria, tir thdng 8 nam 2006 dén thang 7 nam 2007, 2 pool con duc
trong s0 67 pool cia loai Phlebotomus perniciosus nady ¢ Algeria da duong tinh véi
Flavivirus. Hai trinh tg két qua cé lién quan chat ché vdi cac Flavivirus lién quan
deén con trung truyén cua giong Culex. Pay 1a mo6 ta dau tién vé cac Flavivirus chi
danh cho con trung thudoc ho Culicidae (bao gom cac giong Aedes, Culex,
Mansonia, Anopheles), duoc tim thay trén mudi cat thudc ho Psychodidae.

72 JQ409190 Culex flavivirus
il I_EMH1 88006 Culex flavivirus
———-1“6 L 1x897904 Culex flavivirus
55 KC464457 Mosquito flavivirus
KX669687 Calbertado virus
5o 3] MG970163 Sabethes flavivirus
100 ' MH899446 Sabethes flavivirus
KT192549 Parramatta River virus
EU716415 Culicinae flavivirus
| HM563684 Flavivirus Phlebotomine

93 | HE997074 Ochlerotatus caspius flavivirus
63 ' HF548540 Ochlerotatus caspius flavivirus

KU707220 Anopheles hyrcanus flavivirus
—62{—(—— KMO088037 Mosquito flavivirus
59 KX148547 Anopheles flavivirus
FJ817075 Phlebotomus flavivirus Alg
56 KX907452 Menghai flavivirus

| G MNO090154 Dreznica
a7 L JF707857 Flavivirus AV-2011/Spain

41 70

010

Hinh 1.7. Chiing Flavivirus (MN090154 - Dreznica) phan 1ip tir mudi cat tai
Bosnia va Herzegovina, 2020 [78]
Nghién cuu cua Mirsada Huki¢ nam 2020 phat hién 1 chung Flavivirus méi
& mudi cat & Bosnia va Herzegovina. Phuong phép sang loc ctia nghién ciru nay sir

dung cip mdi Pan-Flavivirus (MAMD/cFD2) trong phan ng RT-PCR dé sang loc
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Flavivirus trén cac loai mudi cat thudc gidng Phlebotomus, két qua ctia nghién ciru
nay thé hién trong hinh 1.7 [78]. Cip mdi nay dugc thiét ké trén gen NS5 cho phép
khuéch dai 51 loai Flavivirus [118].

Nhu vay cho dén nay, mdc du da xac dinh dugc mét s6 Flavivirus hay RNA
Flavivirus co lién quan dén mudi cat, nhung s6 liéu con rat han ché. Vi rat Saboya
duogc phan lap tur mudi cat & Senegal (1991-1992), hai trinh tu Flavivirus da dugc
phat hién & loai mudi cat Phlebotomus perniciosus & Algeria (2007), EPEV &
Ecuador (2011) hay vi rat West Nile tai Niger (2016). RNA Flavivirus cling da duoc
phat hién & mudi cat phan ho Phlebotomine tir B6 Pao Nha. Ching tao thanh mot
nhom don nganh c6 lién quan chit ché hon véi cac Flavivirus chi c6 & mudi cét.

1.2. FLAVIVIRUS VA MOT SO PAC PIEM DICH TE

1.2.1. Pic diém chung cia virit nhém Flavivirus

1.2.1.1. Phan logi
Ho Flaviviridae bao gdm c6 4 chi: Flavivirus, Hepacivius, Pestivirus va

Pegivirus. Trong 6, chi Flavivirus trong tiéng Latin, “flavus” c6 nghia la “mau vang”
boi vang da giy bai vi rat sét vang, chi ndy ¢ hon 53 thanh vién trong d6 c6 cac bénh
do véc to truyén do vi rat Dengue gay sot Dengue, sot xuat huyét Dengue, hdi ching
shock Dengue; vi rat gdy viém ndo Nhat Ban; vi rt st vang gay bénh sot vang da; vi
rat Chikungunya, Kyasanur Forest disease, Murray Valley encephalitis, Omsk

hemorrhagic fever, tick-borne encephalitis, West Nile fever, va Zika.

Pestiviruses BYDV
2 1

CSFV GBY-C*  pegiviruses
(proposed)

GBV-A*
ENTV
GBV-D*
CFAV
YFV GBV-B*
TBEV CHV*

JEV™ 4 2 5 2 Hepaciviruses
31 e HCV

Hinh 1.8. Phan nhom h¢ Flaviviridae trong cay phat sinh loai
(Nguon: David M.Kniper and Peter M.Howley, Field Virology, 6th edition, 2013
https://basicmedicalkey.com/flaviviridae/#F1-25 )
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Vi rat Dengue 13 thanh vién cua chi Flavivirus, thuoc nhoém vi rat gay bénh
thong qua dong vat chan khép (vector arthropode-born) bao gém 4 tip huyét thanh
chinh (DEN-1, DEN-2, DEN-3 va DEN-4) trén co s¢ tuong tidc khic nhau véi
khang thé trong huyét thanh nguoi. Céc tip huyét thanh c6 su khac biét vé axit amin
tai protein vo (E) tir 25% dén 40%, va trong mdi tip huyét thanh ciing c6 sy da dang
vé di truyén. Tuy c6 nhitng su khac biét vé di truyén nhu vay, nhung co ché gay
bénh va biéu hién 1am sang cua ngudi bénh khi nhiém cic tip huyét thanh khac nhau
la tuong tu.

Vi rat DEN-5 giy bénh lic dau dugc cho 1a DEN-4 dong vat, vi rit nay luu
hanh trén loai linh trudng va mudi Aedes nivalis trong cac rimg & Tay nam chau A,
tuy nhién, khi phan tich toan hd hé gen da cho thiy vi rat c6 sy khac biét vé di
truyén véi 3 kiéu vi rat DEN-4 luu hanh trén dong vat da biét va c6 mot s6 diém
teong ty DEN-2. Hi¢n tai, chua c6 thém thong tin vé DEN-5 va diéu tra hdi ctru tai
vu dich Sarawak nam 2007 cho thay chi duy nhat 1 bénh nhan nhap vién diéu tri va
dugc khang dinh 1a DEN-5, cac bénh nhan khéac diéu tri ngoai tr(i, c6 thé gia thuyét
vé kha nang gay bénh nhe cta vi rat DEN-5 va ciing 1a nguyén nhan chua cé nhiéu
thong tin vé vi rit nay.
1.2.1.2. Pdc diém hinh thdi va céu triic vit ligu di truyén nhéom Flavivirus

Flavivirus c6 chung cAu trac hat, trong d6 DENV va ZIKV duogc mo ta dién
hinh nhat. Genome DENV c¢6 dang hinh cu c6 duong kinh 50 nm [91]. Bén trong
16i ctia vi rat 1a nucleocapsid 1a cdu trac cia hé gen vi rut cung protein C.
Nucleocapsid dugc bao quanh boi mang (vé vi rut) la 16p lipit kép, chua
glycoprotein va protein c6 ngudén gdc tir mang sinh chat cua té bao. Choi 1én trén vo
vi rat 12 180 ban sao ciia protein M va E tao thanh nhimg gai trén bé mat. Nhing
protein ndy tao thanh mot 16p bao vé bén ngoai, kiém soat sy tham nhap cia vi rit

vao té bao nguoi.
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Hinh 1.9. M6 hinh ciu tric gen ciia vi rit thugc nhém Flavivirus [91]

Hé gen cta Flavivirus 1a mot RNA soi don (+) ¢6 ciu trac CAP & dau 5° and
va dic biét thiéu dudi poly-A & dau 3’ [76]. BO gen cia vi rat md héa cho mot
polyprotein don, sau khi dugc phién ma bdi cac protease cua vi rut va vat chu, tao
thanh 3 protein cau tric (C-prM-E) va 7 protein phi ciu trac (NS1-NS2A-NS2B-
NS3-NS4A-NS4B-NS5) [142]. Bao quanh khu vuc ma héa protein ctia bd gen vi rat
1a hai cdu traic UTR khoang 100 nucleotide & dau 5° va khoang 400 — 700

nucleotide & dau 3'.

5'3' UAR
5'3' DAR
5/3' CS
DCS-PK
SLA | SLBﬂ CHP i
miG-» ' s An A > AUGA A v-a-a ERTSAAAA AU A 1 .‘..“.AT_
P ey PR3 PKa :
sLI F- SLII ‘ DB1 : DB2 3'SL:
(xrRNA1) ™ (xrRNA2) (xrRNA3) . (xrRNA4) 4

i = G 1 sHFi]j :

1szNA1 1SfRNA2 1$fRNA3 1szNA4

Hinh 1.10. Céu tric s¢i don RNA cua Flavivirus [76]

Pau 5’ va 3> gdm nhiéu chudi va cdu tric RNA can thiét cho su sao chép,
dich ma cua bg gen vi rut. Pau 5’ duoc chia thanh hai domain. Domain dau tién
nam trong 5'UTR va chta cdu trac vong lip stem-loop A (SLA) phan nhanh, mot

tinh ning dugc bao ton trong toan bo chi Flavivirus (hinh 1.9). SLA déng vai tro
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diéu khién cho qua trinh nhan 1én cua vi rat. Domain thir hai mé rong tir S’'UTR viao
C ORF. Mién nay chta ving AUG (5'UAR) gép lai tao thanh ciu trac vong lap tht
hai (SLB), phia sau cta ving AUG (DAR), ciu tric kep toc ma héa cho C region (C
coding region hairpin - cHP), 5" cyclization sequence (5'CS) va 5'CS pseudoknot
(DCS-PK) [104].

Vung 3’ cia bd gen Flavivirus dugc chia thanh ba domain riéng biét, tat ca
déu nam trong 3'UTR. Domain I, trudc day duoc goi 1a ving bién d6i, duge bao ton
it nhat. Pang cht y 13 su hién dién cua hai cu trac vong 1ap (SLI va SLII) tao thanh
pseudoknots (PK1 va PK2) (Hinh 1.9). Do kha nang khang cia chung véi 5’ va 3’
exonuclease Xrnl, hai cdu trac ndy duoc goi 1a khang exonuclease RNA1 va
xrRNA2. Hai cdu trac ndy rat quan trong ddi v6i sy hinh thanh cua hai dang
subgenomic RNA Flavivirus (sfRNA). Cac sfRNA nay (sfRNA1 va sfRNA2) dong
vai tro cuc ky quan trong trong viéc ngan chin kha ning mién dich bam sinh cta vat
cha va thich ing véi cac vat chu khac nhau. Céac cau triic xrRNA tir vi rat Murray
Valley encephalitis va ZIKV da dugc nghién ctru & mirc d§ phan tir, minh ching
cho tinh khang exonuclease ctia cic RNA nay [31].

Domain II cua dau 3’ chita mot (ZIK, YFV) hodc hai (DENV, JEV) cdu tric
dumbbell (DB1 va DB2) bao ton, chira cac chudi can thiét cho ca qua trinh sao chép va
dich ma cua vi rt. Cac ciu tric DB nay dugc du doan tao thanh cAu tric pseudoknot
(PK3 va PK4) can thiét cho vai trd cua ching trong dich ma va ciing c6 thé co chic
nang nhu mot Xrn1-stalling sites bo sung theo dic tinh cia timg loai [87].

Domain I1I dugc bao ton cao nht & tit ca cac thanh vién thudc chi Flavivirus va
chira céc chudi 3’'DAR, 3'CS va 3'UAR tuong tic v6i cac ving tuong tmg nam & dau 5’
ctia bd gen va dong vai tro chinh trong diéu hoa chu trinh va nhén rong bd gen vi rat.
Cubi cuing, domain III chtra cu triic vong lap 3’ stem-loop structure (3'SL) giit & dau 5’
bang cau tric kep toc (sHP) va dong vai tro chinh trong qué trinh tong hop RNA [175].
1.2.2. Sy nhan Ién cha vi rut thugc nhom Flavivirus

Mot protein tién chat 16n dugc dich ma tir cic mRNA c6 do dai tuong tu hé
gen trong qua trinh vi rat nhan 1én, dugc cit boi cc protease clia vi rit va vat chil

deé tao ra tat ca cac protein cua vi rat, cd protein cau trac va phi cau trac. Cac



21

Flavivirus nhan 1én trong t& bao chat va lap rap hat vi rat xay ra trong cac tai noi
bao. Sy ting sinh cuia cdc mang ndi bao la mdt dac tinh cua céc té bao nhiém
Flavivirus [120]. Cac bang ching cho thdy Flavivirus xdm nhap vao té bao thong
qua cac thy thé gian tiép trén cac thuc 4m bao, lién quan dén cau tric protein E trén
v6 vi rt va thu thé trén mang té bao chat vat chu. Dbi véi cac té bao cua dong vat
c6 xuong séng viéc pha hay té bao va cac thay doi siéu ciu trac nhu tao cac khong
bao va ting sinh mang ndi bao cd thé quan sat duoc trong qua trinh bi nhiém
Flavivirus. Khi vi rat xdm nhap vao cac té bao dong vat co6 xwong song thuong
dan dén viéc huy hoai té bao (CPE), tuy nhién ddi voi té bao cua cac dong vat
chan khép nhu té bao mudi Aedes albopictus C6/36 viéc 1ay nhiém Flavivirus
gan nhu khong xuit hién hién tuong huy hoai té bao, sy nhan 1én cua vi rat
duoc quan sat bang kinh hién vi dién tir v6i ki thuat soi truc tiép hdn dich nuoi
ciy hodc ky thuat cat 1at mong trén té bao nudi ciy [50].

1.2.3. Pac tinh khang nguyén

Céc Flavivirus déu chung vi tri khang nguyén. it nhat tdm khu phic hop
khéng nguyén da dugc xéac dinh dua trén cac xét nghiém trung hoa. Protein vé cua
vi rat 12 hemagglutinin c¢6 chtra cac quyét dinh dic hiéu tip, nhom va serocomplex.
So sanh trinh ty cta cdc gycoprotein cho thdy vi riit trong ciing mdt serocomplex
giong nhau t&i hon 70% trinh ty axit amin, trong khi twong dong axit amin gitra cac
serocomplex 1a dudi 50% [120].

Flavivirus ¢ chung cdu trac hat, trong d6 DENV va ZIKV dugc mé ta dién
hinh nhat. Hat DENV truéng thanh dang hinh cdu c¢6 duong kinh 50 nm. Lép ngoai
cung cua virion 1a 16p vo glycoprotein dugc tao thanh tir vong 1dp cua 180 protein
protein vo (E) két hop vé6i protein mang (M). Céc cong trinh nghién ciru da ching
minh rang protein E ciia Flavivirus bao gém domain gdc va ba domain khéc, cu thé
1a DI, DII va DIII, trong d6 DI 1a cu nbi giita DII va DIII. Vong hop hach nam &
dau DII rat quan trong ddi v6i sy twong tac va hop nhat véi mang cua vat chi, trong
khi DIII dugce cho 1a ¢6 vai tro lién két voi cac thu thé cua vét chi. Mic du vé boc
vi rut thuong dugc moé ta nhu mot cAu trac tinh, ciu tric protein E lai tdn tai dudi

dang mot quan thé dong va khong dong nhat [91].
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1.2.4. Phwong phap chin doan Flavivirus trong phong thi nghiém

Cac phuong phap chin doan phong thi nghiém dé khang dinh nhiém
Flavivirus: Phat hién RNA cua vi rut, phan 1ap vi rat, khang thé diac hiéu
khang/trung hoa vi rut va két hop cac ki thuat nay.

Luya chon phuong phap chan doan phong thi nghiém phu hop dwa vao dic
diém luu hanh cua vi rat, giai doan cua bénh. Bénh nhan véi cac biéu hién 1am sang
c¢6 thé ap dung phuong phap sinh hoc phan tir va huyét thanh hoc trong 5-7 ngay
dau cua bénh, giai doan > 7 ngay sau khéi phét s& chi 4p dung phuong phap huyét
thanh hoc. Bénh phém la huyét thanh, plasma, mau toan phﬁn, dich nao tuy, nudc
bot, nudce tiéu.

Biang 1.1. Cac phwong phap xét nghiém chin do4n vi rat nhém Flavivirus [25]

Phwong phap Bénh pham Thoi gian
Sinh hoc phéan tu: Huyét thanh, huyét twong, mau .
. . <7 ngay sau khoi
-RT-PCR toan phan, dich ndo tuy, nudc y
2 phat
-Realtime RT-PCR bot, nudc ticu (ZIKV)
Phat hi¢n khang nguyén:
-Phén 1ap vi rat .
, <7 ngay sau khoi
-ELISA-NS1 (DENV) Huyét thanh y
: phat
-Test nhanh phat hién NS1
(DENV)
Phét hién khang thé: ,
> 7 ngay sau khoi
-ELISA (IgM, IgG) , .
Huyét thanh, dich nao tuy phat

-Trung hoa giam dam hoai

tir (PRNT)

1.2.4.1. Phat hién RNA vi rut

Chan doan bénh dua trén cic xét nghiém phong thi nghiém ddi véi céac
truong hop dang trong giai doan nhiém DENV, ZIKV cip tinh (trong vong 7 ngay
sau khi khoi phat) déu dya vao phat hién RNA trong mau cua bénh nhan bao gom

mau huyét thanh, huyét twong, miu nudc tiéu, mau nude bot va dich mang 6i...
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[196]. Dbi v6i ZIKV, trong mot sb truong hop noi xay ra ca bénh khong thuc hién
duoc cac xét nghiém sinh hoc phan tir, mau giéy loc c6 giot mau khé dugc chuyén
dén cac co s¢ khang dinh bénh nhu cac phong xét nghiém hop tac voi TCYTTG la
mot Iya chon an toan va khong ton kém do c6 thé van chuyén loai mau nay ¢ nhiét
d6 thuong [194]. Véi vat chat di truyén 1a RNA, phan tng thyuc hién dé phat hién
DENYV, ZIKV la RT-PCR hoac Realtime RT-PCR trong d6 Realtime RT-PCR cho
thoi gian tra két qua nhanh hon RT-PCR truyén thong [193]. Quy trinh RT-PCR
duoc su dung phat hién DENV, ZIKV hi¢n nay tap trung vao doan gen dich ma hoa
vo vi rat (E-encoding gene), ma héa mang vé (M/E-encoding gene), ma hoa (pE) va
ma hoa protein NS5, NS3, NS1 [194, 196].

1.2.4.2. Phwong phdp phdn ldp vi rut

Phan lap vi rat 14 tiéu chuan vang trong chan doan va nghién ciru vi rit. Bénh
pham 1am sang duogc thu thap tir bénh nhan nghi ngd nhiém vi rat trong giai doan
cap, duoc nudi cay trén cac dong té bao cam nhiém cé ngudn goc tir mudi (C6/36,
CLA-1...), ¢co nguén géc tr dong vat c¢6 va (Vero, BHK-21) hoic trén mudi séng.
Phan 1ap DENV duoc thuc hi¢n trén té bao C6/36, BHK-21. Phan lap ZIKV tu
huyét thanh khi va mudi Ae. africanus duge thuc hién dau tién trén mau ndo chudt
gy nhiém ZIKV. Trén ngudi, ZIKV ciing duoc phan 13p thanh cong tir mau méu,
mau tinh dich va miu nudce tiéu. Mic du chua dugc phan 1ap thanh cong tir mau sira
me nhung phan ing RT-PCR d phat hién ZIKV trong loai mau nay.

Thanh cong trong phan lap vi rat phu thudc rat nhidu vao thoi diém 1y mau
sau khi khoi phat. Phuong phap phéan 1ap vi rat thuong kéo dai tir 1-3 tuan, vi vay
khong dap tng duoc yéu cau chian doan nhanh, tuy nhién két qua thu dugc bang
phuong phap nay cung cip nhiéu thong tin vi rat phuc vu nghién ctru vi rat hoc,
bénh hoc va phat trién vic xin [194].
1.2.4.3. Phdt hién khdng thé khdang/trung hoa Flavivirus

Chan doan nhiém DENV, ZIKV thong qua xic dinh khang thé khang dic
hiéu hozc khang thé trung hoa vi rat. K§ thuat ELISA tom bat IgM, IgG duoc ap
dung va tré thanh thuong quy trong chan doan DENV. Khang dinh nhiém ZIKV &
ngudi bang viéc phat hién khang thé trung hoa ZIKV trong mau huyét thanh [196].
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Tuy nhién, phat hién nhiém DENV, ZIKV bang phuong phap huyét thanh hoc s&
phirc tap tai nhitng noi luu hanh nhiéu vi rat thudc nhom Flavivirus (DENV, VNNB
B, sbt vang) vi cac vi riit nay déu c¢6 chung cac dau an khang nguyén trén protein E
va tao ra cic phan ing mién dich chéo, dy ciing 1 han ché ctia phuong phap huyét
thanh hoc chan doan nhiém DENV, ZIKV. Do d6, két qua duong tinh sir dung cac
xét nghiém huyét thanh hoc can phai dugc khang dinh bang cac xét nghiém khéc
nhu xét nghiém trung hoa gidm dam hoai tir -PRNT [195].

Tuy nhién, két qua nghién ctru sau vu dich do ZIKV tai ddo Yap duogc tién
hanh tai phong thi nghiém ciia Trung tdm Kiém soat bénh tat dia phuong da chi ra
rang mau bénh nhan thu thap trong 9 ngay ké tir khi xuét hién triéu ching s& c6
phan g chéo ddi véi cac Flavivirus khac trong ca phan tmg ELISA phat hién IgM
va PRNT [196]. Mic du phuong phap PRNT duoc cho 1a “tiéu chudn vang” trong
viéc xét nghiém khang thé trung hoa cac loai Flavivirus khac nhau [194].

1.2.5. Bénh do Flavivirus ldy truyén qua véc to dang lwu hanh & Viét Nam
1.2.5.1. Viém ndo Nhdt Bdn

Tai Viét Nam, gidm sat hoi chimg viém ndo cap (HCVNC) nghi ngo do vi
rat 1a co s& dé chan doan/giam sat bénh nhan Viém ndo Nhat Ban (VNNB). Giam
sat ty 16 mic VNNB trong nhiéu nim cho thay c6 su thay ddi do tac dong ciia vic
xin phong bénh. Ty 1& mic VNNB trong giai doan nim 1994 - 1996 la 4,16-
4,78/100.000 dan; tir nim 1996 - 2000 ti 1 mac giam con 2,57 - 4,16/100.000 dan
va tr nam 2001 - 2004 ti 1& méac con 1a 2,75 - 2,82/100.000 dan [5, 7, 186]. (cap
nhat s6 liéu gan thoi gian nghién ctru 2010-2018...)

Nam 2014, ty 1¢ mac va tir vong do VNVR tai Son La va Dién Bién cao nhét
trong ca nude 1an lugt 12 17,13 ca va 18,74 ca/100.000 dén, ty 18 tir vong lan luogt 1a
1,79 ca va 0,56 ca/100.000 dan. Trong nhitng nim trude ddy, cac nghién ctru vé hoi
chtng viém ndo cip, viém ndo vi rat (VNVR) ¢ mién Bic Viét Nam phan nhiéu tap
trung & dong bang song Hong, do khu vuc nay thuong ghi nhan sd ca méc cao hon,
cac vu dich xay ra thuong xuyén hon [4]. Nhung dén nay c6 vé nhu bénh di co sy

dich chuyén dan tir khu vuc dong bang dén khu vuc mién nti Tay Bac.
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Cian nguyén gdy HCVNC & Viét Nam duogc xac dinh chu yéu 1a do vi rat
VNNB. Nhitng nim gin dy, nhd hiéu qua cua chuong trinh tiém ching mé
rong, bénh VNNB di giam hon, it xay ra dich 16n, tuy nhién van con 1a mot
trong nhirng bénh hay gip trong nhém bénh nhiét d6i. Ty 1¢ mac bénh & tré trai
cao hon tré gai, bénh gip nhiéu hon vao mua he, chu yéu vi tinh chét theo mua
cua VNNB [1].

Tai Viét Nam nam 2007 — 2010, VNNB 1a nguyén nhan cua 33% ca viém
ndo/viém mang nio vi rat & tré em. VNNB 1a nguyén nhan phd bién giy viém nio &
nhém tré 1 — 14 tudi, nhung lai hiém gip & nhém duéi 1 tudi va trén 15 tudi [122].
VNNB hiém khi xay ra ¢ nguoi trudng thanh tai cac khu vuc cé dich luu hanh do
nhiing nguoi nay da trai qua thoi gian dai phoi nhiém voi vi rat va c6 thé da co
mién dich [163].
1.2.5.2. Sot xudét huyét Dengue

Tai Viét Nam, vu dich SXHD dau tién xay ra ¢ khu vyc mién Bic vao nim
1958 va ¢ khu vyc phia Nam vao nam 1960 véi 60 bénh nhan nhi da duogc ghi nhan
tr vong. Tir d6 bénh tré thanh dich luu hanh dia phuong ¢ ving Chau thd séng
Héng, song Ctru Long va doc theo bo bién mién Trung [8, 11, 13].

100%
90%
80%
70%
60%
50%
40% |
30% |
20%
10%

0%

SRR R R R D Py
= D1 nD2 uD3 m D4
Hinh 1.11. Phéin bo ciia cac tip huyét thanh Dengue lwu hanh & Viét Nam [14]
Giai doan tir nam 1999-2003, sau khi c6 Chuong trinh sdt xuat huyét Dengue

Qudc gia, sO mac va so tir vong trung binh hang ndm da giam di twong ung chi con
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khoang 36.826 ca va 66 truong hop, ty 16 mac trén 100.000 dan 1 42,4 ty 18 chét
trén mac xudng rat thap 0,024% [8, 11, 13]. Nam 2007 13 ndm c6 s6 mac va chét do
SXHD cao nhét ké tir sau vu dich nim 1998, tong s6 c6 104.464 truong hop mic
SXHD, trong d6 88 trudong hop tir vong, ty 1& mac trén 100.000 dan 13 122,61 va ty
1& chét trén mac 1a 0,08%. Tuy nhién, ndm 2009 sé ca mac con cao hon nim 2007,
v6i 105.370 trudng hop mic SXHD, trong d6 87 trudng hop tir vong. SO ca mic
tiép tuc tang trong 2010, ci nudc da ghi nhan 128.710 trudng hop mic SXHD va
109 trudng hop tir vong. S6 ca mac SXHD ghi nhan dang c6 chiéu hudng gia ting
nim sau ghi nhan nhiéu hon nam trude trong giai doan 2012 - 2017. Chi tinh hét
thang 11 nam 2017, s6 ca mac SXHD ghi nhan duoc trén toan qubc 1a 171.000
truong hop. C6 thé néi SXHD dang 1a mot trong mudi bénh truyén nhiém cé ty
1¢ mac va tir vong cao nhat trong 10 niam tré lai day, ty 16 mac do SXHD ding
hang th tu va ty 1& tir vong dung thd nam. O Viét Nam, sd ngudi nam trong
ving ¢6 dich bénh Iuu hanh chiém khoang 90% dan sé toan qudc [2, 3, 14].

Do dic diém dia 1y, khi hau khac nhau, & mién Nam va mién Trung bénh
xuat hién quanh nim, & mién Bac va Tay Nguyén bénh thudng xay ra tir thang 6
dén thang 11. Nhiing thang con lai trong nim bénh it xay ra vi thoi tiét lanh, it mua,
khong thuan loi cho su sinh san va hoat dong ciia dan mudi 1a véc to truyén bénh.
Tinh chung trén ca nudc, dich bénh dugc ghi nhan nhiéu nhét vao thang 7 dén thang
10 hang nam. Tl ndm 2011 - 2014 ghi nhan s6 mac tai 55/63 tinh/thanh phd, trong
d6 khu vyc Mién Nam c6 ty 1é mac cao nhat chiém 68,6% tong s6 cac truong hop
mac. Tt vong do SXHD ghi nhan tai 32/63 tinh, thanh phd, trong d6 chu yéu tai cac
tinh phia Nam va tré em dudi 15 tudi. O Mién Bac, Dengue chiém téi 90% sb ca
bénh, Ha Noi ghi nhan 1a 1 dia phuong thtr hai ¢6 dich x4y ra, ca bénh ghi nhan
hang nim dat dinh vao thang 9, thang 10 va thang 11, dién bién dich tai day ciing
gidng nhu cac khu vuc Mién Nam va Mién Trung. Ca bénh chi yéu tip trung vao
khu vyre n6i thanh va ¢6 xu hudng lan rong ra cac ving ven ndi va dich chuyén vé khu
vuc phia Tay Nam Ha N&i [2, 3, 14]. Thong thuong, SXHD dugc ghi nhan ¢ ving d6
thi, sau d6 lan ra ving néng thén rdi khu vyre mién nii, cao nguyén nhu Huong Khé, tinh

Ha Tinh nam 2010 hay khu vic du lich nhu thanh ph Ha Long, Quang Ninh ndm 2011,
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va mot s tinh bién gidi phia Bac. Cac nim gan day khu vuc mién nti nhu Hat Lot, Son
La lién tuc ghi nhan cac 6 dich SXHD tir vai chuc dén vai trim truong hop mac [10].
1.2.5.3. Zika

Vi rt Zika (ZIKV) 1 arbovirus - cac vi rat ¢6 véc to truyén bénh 1a dong vat
chan khép, thudc chi Flavivirus, ho Flaviviridae. Tuong tu mot s6 loai vi rat lay
truyén bénh qua mudi nhu vi rat Dengue (DENV), vi rit sét vang (YFV) va vi rat
Chikungunya (CHIKV), ZIKV truyén bénh qua mudi thudc loai Aedes, 1a nguyén
nhan gy nén st Zika. Nhiing ca sdt Zika chua dugc phan loai mot cach hé théng
vé6i tridu chimg 1am sang rat d& nham 13n véi cac ca sét gay nén do vi rit Dengue
hodc vi rat Chikungunya nhu phét ban, viém két mac, dau khép [196].

Tai Viét Nam, ZIKV 1an dau tién dugc bio cdo 13 du khach nguoi Israel vao
nam 2015 va sau d6 du khach ngudi Han Quédc nam 2016. Ngoai ra, 02 truong hop
nhiém ZIKV tai dia phuong 1a mét phu nit 64 tudi tai Nha Trang va mot phu nir 33
tudi tai H6 Chi Minh duogc bao cao vao thang 4 nim 2016. Tong cong da co 219
truong hop nhiém ZIKV dugc bao cdo vao nim 2016 va 13 trudng hop vao 2 thang
dau nam 2017 [60]. Truong hop tré c6 tridu chimg di tit bam sinh méc ching dau
nho c6 nhiéu kha nang nghi lién quan dén vi rit Zika va ciing 1a truong hop dau tién
¢ Viét Nam dugc ghi nhan vao thang 10/2016 tai Bak Lak. Két qua xét nghiém
khang thé IgM khang vi rat Zika va khang thé trung hoa duong tinh trong mau
huyét thanh ctia tré, me va nhitng ngudi than song clng trong gia dinh. Qua diéu tra
dich té cho théy vé biéu hién bénh, nguol me co biéu hién 1am sang méc bénh vao
ltc co thai 3 thang.

1.3. LEISHMANIA VA MOQT SO PAC PIEM DICH TE
1.3.1. Bac phan loai cia Leishmania

o Gidi Protista (Haeckel, 1866),

e Lép Kinetoplastea (Honigberg, 1963 emend. Vickerman, 1976),
e Phan l6p Metakinetoplastina (Vickerman, 2004),

e Bo Trypanosomatida (Kent, 1880),

e Ho Trypanosomatidae (Do6flein, 1901),

e Phan ho Leishmaniinae (Maslov and Lukes 2012)
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o Gidng Leishmania (Ross, 1903).

Hinh 1.12. a. Leishmania trong dai thwe bao, b: Leishmanias infantum trong
dai thwe bao bi pha huy, nhuém Giemsa vét béi tuy xwong [84]
1.3.2. Ky sinh trung Leishmania va chu ky song
C6 khoang 21 loai thudc gidng Leishmania gdy bénh cho con ngudi, giita
ching khong c6 sy khac biét vé hinh thai. C6 thé phan biét ching trén co s& cac tiéu
chi sinh hoc, hodc phan tich trong phong thi nghiém (chu yéu 14 phan tich isoenzym
va phan tich DNA), hodc nhiing triéu chimg 1am sang va dich t& hoc khac nhau [28].

o-eylm-nmn-—-) D Absence of Leishmania species Dmd-hh--n -Comi]ln_—n
.Cu«wdlmwh -r specses -r s specses - Co-occummence of 6 Leizkmania species
.Comad?lm)-.m . Co-occummence of § Leiskmania species .Nu-n-uh

Hinh 1.13. Ban dd phén bd ciia 21 loai Leishmania giy bénh cho nguai [28]

A: L. aethiopica; Am: L. amazonensis; B: L. braziliensis; C: L. colombiensis; D: L. donovani,
G: L. guyanensis; Gh: chung Ghana; 1: L. infantum; La: L. lainsoni; L: L. lindenbergi; M: L. major;
Ma: L. martiniquensis; Mx: L. mexicana; N: L. naiffi; Pa: L. panamensis; P: L. peruviana; S: L. siamensis,
Sh: L. shawi; T: L. tropica; V: L. venezuelensis va W: L. waltoni.


https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/leishmania
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O nguoi va dong vat co xuong khéac, Leishmania ky sinh trong cac thuc bao
don nhan (dai thuc bao, bach cidu don nhan, té bao Langerhans) dudi dang
amastigote. Nhudém Giemsa c6 thé nhan ra chiing dudi kinh hién vi quang hoc, té
bao tron dén hinh bau duc duong kinh 2 - 5 pm véi mot nhan va kinetoplast hinh
que nho. Dudi kinh hién vi dién tir ciing c6 thé quan sat dugc soi roi, ty thé va
cac bao quan khac [84].

Céc loai Leishmania dugc truyén bai mudi cai thudc cac gidng Phlebotomus
(C6 thé gidi) va Lutzomyia (Tan thé gidi) dugc goi 1a mudi cat. Giai doan
amastigote cia ky sinh tring theo mau vao dudng rudt ciia con trung, chuyén sang
dang promastigote manh c6 roi, dai 10 - 15 um, ching nhan 1én va di chuyén tré lai
voi ctia mudi cat. Vi nhiét d6 khu vuc nhiét doi, qué trinh nay mat tir 5 dén 8 ngay.
Mudi cat mang cic promastigote truyén vao mot vat cha mai khi hut mau. Trong
vat chu, chiing xam nhap bang cach két ndi voi thanh té bao vat cha (IgM, bd thé,
thu thé erythrocyte) va do vay ga"ln mdt vai thu thé dai thuc bao. Sau do chung bi
thuc bao va dong gobi trong phagolysoxom, va tranh duogc sy tic dong cia enzym
ctia lysoxome nhd cac hop chét bén trong mang té bao. Promastigote nhanh chong
chuyén sang giai doan amastigote (khoang 12 - 14 gio), sau d6 chung dugc bao quanh
boi khong bao parasitophorous trong phagolysosome va tién hanh sinh san bang cach
phan doi. Cac thé amastigote nay sau d6 dugc phat tan thong qua qué trinh xuat bao va

c6 thé 1ay nhiém céc té bao méi (Hinh 1.14) [84].

Hinh 1.14. Dang promastigotes va amastigotes nhu¢m Giemsa vat kinh 100 [84]
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Chu ky phét trién phai qua hai vat cha: vat chu vinh vién 13 nguoi hodc dong
vét, véc to truyén bénh 12 mudi cat. Khi mudi cat dét nguoi hodc dong vat mang
bénh, hat lubén thé amastigote vao da day cua né. Trong rudt mudi cat, ky sinh tring
s& chuyén tir dang khong roi sang dang c6 roi (promastigote), ting sinh va sau do s&
di chuyén 1én voi mudi cat, khong xam nhap vao tuyén nudc bot. Trong vong 8 - 15
ngay, thé ndy c6 kha ning giy nhidém. Khi mudi cat d6t ngudi (dong vat) sé truyén

ky sinh trung nay vao vat chu [84].

Leishmania infantum:

Hinh 1.15. Vong doi cua Leishmania infantum [84]

1. Sy truyén thé promastigoye boi muoi cat; 2. Phagocyto thuc bao ki sinh trung (t€ bao
Langerhans, té bao dendritic, dai thuc bao); 3. Dang amastigote trong dai thuc bao; 4. Su
nhan 1én cua cac amastigote trong cac dai thyc bao; 5. Muoi cat hit phai amastigote theo
mau; 6. Chuyén thanh dang promastigote va nhan 1én trong muoi cat; 7. Cho la vat chu.
1.3.3. Pic diém bd gen ciia Leishmania

Leishmania c6 by gen khac bié€t hon so véi sinh vat nhan chuén, nhu gen
khong c6 intron, polycistron va nhiém sac thé nho véi mat do gen cao. Hon nira, nhiing
con tring roi ndy s& hiru mot ty thé duy nhat dugc goi 13 kinetoplast, chira mot mang
ludi 16n DNA kinetoplast (kDNA) [106].

Céc dau hiéu di truyén duogc sir dung dé phét hién Leishmania ¢ cap do giong
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bang PCR va cac phuong phap phan tir khac. Tuy thudc vao muyc tiéu va mdi PCR
tuong tng, cac xét nghiém co thé dic trung cho timg gidng, phan gidng hoic tham
chi 1a dac trung cho loai.

1.3.3.1. DNA nhiém sic thé

DNA ribosome (rDNA)

Cac gen RNA ribosome (rRNA) nim hau hét trén nhiém sic thé sb 27,
thudng t6n tai nhiu ban sao véi kich thude xap xi 12,5 kb [185]. Trong sb cac
thanh phan khac nhau cta cac gen nay, cac ving bo dém phién ma trong (Internal
transcribed spacer — ITS) 1y tuong cho viéc dinh loai [90, 153]. Giéng nhu hau hét
céc sinh vt nhan chuén, cac tiéu don vi 16n cta ribosome (LSU) bao gém 288, 5,8S
va 5S rRNA, trong khi tiéu don vi nhé (SSU) chira 18S rRNA. Cac rRNA 188, 5,8S
va 28S dugc ma hoéa béi mdt don vi phién ma duy nhat duoc goi la cistron cua
ribosome dugc phién ma boi RNA polymerase I dé tao ra mot phién ma chinh 16n
(45S hodc tién rRNA) [176]. Gen 5S rRNA dugc phién mi riéng r& bdi RNA
polymerase III. Qu4 trinh xir 1y cac ban sao dan dén viéc loai bo cac bd dém duoc
phién ma bén trong va bén ngoai (twong ung la ITS va ETS), chung bi suy thoai
nhanh chong. Do d6, don vi rRNA bao gdm ving phién ma va ving giita gen (con
goi 12 ving dém giita gen) bao gdm ving dém khong phién ma (NTS) va ETS
[162]. Cac trinh ty 13p lai trong cac bo dém giita cac gen hodc NTS 1a dbi tugng cua
qua trinh tién hoa phéi hop, boi vi c6 mot trinh ty rong rai gitra cac bo dém trong mot
loai nhung it twong dong giita cac bo dém ciia cac loai lién quan [113]. Trong mdt don
vi ldp lai duy nhat, ving ma hoa xap xi 9 kb (tiy thudc vio loai Leishmania), trong khi
ving NTS ¢6 d6 dai khéc nhau tir 4 dén 12 kb.



32

NTS ETS ITS1 ITS2 IGS1 IGS2
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asee 233w [l <5 NN
63 bp 63 bp
repeats repeats
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Hinh 1.16. Ban dd di truyén gen rDNA (nam trong nhiém sic thé s6 27) véi do
dai doan twong wrng ¢ cac loai Leishmania [28]

Don vi phién ma RNA cia ribosome

Cac 18S rRNA 12 mdt RNA ciu tric cia SSU ribosome. Su béo ton cao cua
gen nay va cac ving bén sudn cta né 1am cho né thich hop dé tai tao lai cac méi
quan hé phat sinh loai. Cac 5.8S rRNA 1a mét thanh phan khong mi héa ciia LSU
ribosome, va la mot phan ctia 45S tién thdn ma ciing chtra 18S va 28S rRNAs. Céc
28S rRNA doéng vai tro nhu mot ribozyme, xic tac lién két peptit hinh thanh. Céac
loai Leishmania khong dién hinh trong thanh phan ctia nd, vi ching chira hai phan
tir 16n (24Sa va 24SP) va bdn phan tir rRNA nho (Y, ¢, 8, €) [164]. Cudi cung, 5S
rRNA dai 120 nt 1a mét thanh phan cdu tric va chiic ning ciia LSU cua ribosome
[154]. Goen 5S rRNA thuong khong lién két véi cistron ctia ribosom [130]. Do kich
thudc nho va do d6 ham luong thong tin thap, né hiém khi duoc st dung cho phat
sinh loai phan tur.

Internal transcribed spacer (ITS)

Bd dém phién ma bén trong (ITS) dé cap dén DNA bd dém khong ma
hoa nam giita rRNA SSU va LSU. Ving ITS1 dao dong tir 50 dén 350 bp va nam
giita cac gen rRNA 18S va rRNA 5,8S [152]. N6 c¢6 mirc bao ton dii cao dé phan



33

biét phue hop loai L. aethiopica, L. tropica, L. major, L. turanica va L. donovani, L.
mexicana, L. amazonensis, L. guyanensis, L. braziliensis [52, 125, 152, 153, 192].
Vung ITS2 dai 50-650 bp va nam giita cac gen rRNA 5,8S va LSU. Khuéch
dai ITS2 voi mdi PCR chung cho thdy su khac biét dang ké giita cac
loai Leishmania ctia C6 thé gidi va Tan thé gidi; gitra cac phac hop loai va cac loai
thudc chi Leishmania [90, 152]. Cac ving ITS (bao gom ITS1 va ITS2) nay ciing
dugc xem xét 1a muyc tiéu thich hop dé dinh loai cac gidng viannia [52].

Intergenic spacer region (IGS)

IGS 1a mot yéu td bd gen khac nhau vé kich thuée, sb lugng va trinh tu gitta
cac loai Leishmania va cac loai phan lap. Cac IGS ctia Leishmania chira mét yéu t6
lap lai do dai 60-64 bp va khoang16-275 ban sao, chiéu dai 4-12 Kbp [127]. Kich
thude cua ving IGS gidng nhau & cac loai Sauro Leishmania va Leishmania, ching
t6 kha ning bao ton ciia né & cip do phan giéng. IGS it dugc bao ton hon cac gen
rRNA va do d6 phu hop hon dé 1ap ban dd cac mdbi quan hé tién hoa giita
cac loai Leishmania c6 1ién quan chat ché.

Mini-exon

Céc kinetoplas hién dién trong 100-200 ban lap lai mdi gen hat nhan va da
duogc st dung cho cac nghién ctru phat sinh loai Leishmania [37, 190]. Mdi 1an lip
lai bao gdm ba phan chinh:

e Exon dai 39 bp dugc phién ma (hodc exon nhd) dugc bao toan cao gitta cac
vitri 1-9 va 21 - 39 [167];

e Mot intron dugc bao ton vira phai, ¢ kich thude tir 55 dén 101 bp;

e Mot bo dém c6 do bién thién cao khong duge phién ma (51 - 341 bp) duoc
str dung dé dinh kiéu gen Leishmania.

Sy thay d6i kich thuéc cua ndé cho phép phan biét so bd phirc
hop Leishmania giita C6 thé gigi va Tan thé giéi [64, 72, 112, 138]. Mini-exon
39 bp co thé duogc st dung dé dinh luong su biéu hién gen vi no hién dién & dau 5'
cua mRNA [73].
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B¢ dém phién ma ngoai (ETS)

Mot vimg RNA ¢6 lién quan chit ché voi ITS va nam bén ngoai rRNA ciu
trac trén mot phién ma tién than chung. Ving ETS dai khoang 1 Kb cta cac loai
Leishmania c6 kich thudce tuong ty gitta cac loai: L. amazonensis (1050 bp) [177],
L. chagasi (dong nghia v&i L. infantum) (1060 bp) [68], L. donovani (1020 bp)
[185]. Tuy nhién, sy khéc biét trong trinh tg ETS c6 thé phan bi¢t Sauro Leishmania
v6i Leishmania.

B) dém khong phién ma (NTS)

Mot bo dém rRNA lién gen dai tir 2 dén 30 Kb. N6 c6 thé chira hau hét cac
yéu t6 quy dinh can thiét cho qu4 trinh phién ma [162].
1.3.3.2. Cac gen ma hoa protein

Céu tric nhidém sac thé khac nhau giita Leishmania va trong cac loai. L.
major 13 tai liéu tham khao toi wu dé nghién ciru nhirng thay d6i ctia nhiém sic thé
vi b gen cua n6 duoc tap hop bﬁng cach st dung dir li¢u trinh ty mao mach dai.
Céc thanh vién cia Leishmania s& hitu 36 nhiém sac thé, ngoai trir phire hop L.
mexicana c6 34 nhidm sac thé do sy hop nhét ciia chr8 hop nhat v6i chr29 thanh
chr8 duy nhét ¢ L. mexicana, va mot su hop nhét khac ctia chr20 véi chr36 chr29 &
L. mexicana [145]. Phan gibng viannia c¢6 35 nhiém sic thé chr20 dai cua ching
tuong dong voi chr20 va chr36 ¢ L. major [44]. Phan giéng Sauro Leishmania c6 38
nhiém sic thé do su phan ra cta nhimg nhiém sic thé twong dong véi chr30 va
chr36 trong phan giéng Leishmania[47].

B0 gen cua Leishmania nho gon véi kich thudc 1a 33 Mb [79, 126]. S6 luong
gen cao nhat da duoc ghi nhan & L. tarentolae (8530), tiép theo 1a L. major (8400), L.
infantum hay L. donovani (8199), L. braziliensis (8175), L. mexicana (8106), L. adleri
(7959) va L. panamensis (7748). Tuy nhién, nhitng gia tri ndy c6 xu hudng dai di¢n cho
sy khéc biét trong phuong phép lap rap bd gen, kiéu doc trinh ty va do dai, va do phan
giai s6 ban sao gen hon 1a su khac biét thuc sy, ngoai trir mot s6 ho gen déc trung.

Mot sb gen da dugc sir dung nhu cac kiém soéat ndi sinh dé khrflng dinh muc

dd biéu hién cua cac gen muc ti€u. Chiing bao gdom mot s6 gen don hodc nhi€u ban
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sao dugc su dung dé phat hién, xac dinh va phan tich phat sinh loai cua
cac loai Leishmania nhu a-tubulin va B-actin.

1.3.3.3. DNA ngodi nhiém sic thé

DNA Kinetoplast (DNA ty thé)

Tt ca cac tring roi kinetoplastid déu s¢ hitu mot bd gen ty thé duy nhét duoc
goi 13 DNA ddng bao (kDNA), bao gom vai nghin phan tir DNA hinh tron lién két véi
nhau trong mot mang ludi nbi gdm hang nghin minicircles (khoang 1 kb mdi vong) va
vai chuc maxicircles (xap xi 23 kb mdi vong) [106]. Maxicircles ma héa cac gen twong
dong vai cac gen co trong DNA ty thé ciia cac sinh vat nhan thyc khac. Minicircles
chiém khoang 95% KDNA va ma héa cic phan tir RNA nho duoc goi 1a RNA dan
dudng, cung cip thong tin cho viée bién tdp RNA ciia cic ban sao md hoa maxicircle
[166]. KDNA theo truyén théng 1a muyc tiéu duoc s dung thuong xuyén nhat dé phat
hién va dinh loai Leishmania vi tinh chat da diém ctia n6 va cho do nhay cao.

kDNA macxicircle

Thanh phan kDNA ma héa céc tiéu don vi cia phitc hop chudi hé hép ty thé,
mot tiéu don vi ribosom va hai rRNA nho bt thuong (12S va 9S). Nguoc lai véi
hau hét cac DNA ty thé, kDNA khong ma hoéa tRNA [32, 107]. Vong tron bao gdm
ving bao ton ma hoa protein va rRNA va ving bién doi khong phién ma (VR). VR
bao gdm nhiéu chudi lip lai khac nhau véi chirc ning khong xac dinh va ¢ ciu tric
tuong ty & tat ca cac loai Leishmania, v6i cac doan 1ap lai dai giau GC xen k& boi
cac doan lap ngin gidu AT. Maxicircle ma hoa ba khung doc mé chua duge chi
dinh, MURF1, MURF2 va MURF4, c6 kha nang ma héa céc protein (Hinh 12). Cac
gen maxicircle c6 cac muc do bao tdn trinh ty khac nhau, tutiéu don
vi cytochrome oxidase I (COI) duoc bao ton cao dén COIII it dugc bao ton nhat,
mot tiéu don vi khac cta cung mot phtic hop. Maxicircle kDNA khac biét

gitra Leishmania cac loai hau nhu chi c6 & VR.
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Hinh 1.17. kDNA maxicircle, cic gen thanh phian va do dai doan ¢ 5 loai
Leishmania: L. major, L. donovani, L. amazonensis, L. braziliensis va L.
tarentolae |28].

kDNA minicircle
Céc minicircles kDNA c6 kich thudc dac trung cho ting loai khac nhau, tr

khoang 0,8 dén 1,0 Kb. Vi nhiing vong tron DNA nho nay c6 hang nghin ban sao
trén mdi té bao, ching 1a muc tiéu 1y twong dé phat hién Leishmania c6 do nhay
cao tlr cac mau sinh hoc c6 s6 luong ky sinh trung thap [49]. Minicircles chiém >
95% tong khéi lugng KDNA va cac trinh ty thuong khong dong nhat cua ching (co
khoang 10 16p trinh tir khac nhau va s6 lwong minicircles trong mdi 16p 14 thay di) co
thé mat tinh da dang trong qua trinh nudi cdy lién tuc [39, 106]. Mdi minicircle bao
gdm mot dén bdn ving bao tén 150 - 200 bp chita ngudn gdc cta sy sao chép cho ca

hai soi, va mot ving bién d6i ma héa thuong 1a mot gen gRNA don 16 [166, 168].
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Hinh 1.18. kDNA minicircle ciia cic loai Leishmania va ciAc manh thanh phan

ciia n6. CSB: Khdi trinh tw bao ton [28].

Vung minicircle dugc bao ton chira cac khéi trinh ty duge bao ton (CSB-1,
CSB-2 va CSB-3) c6 chiéu dai thay doi trong ca giéng Leishmania [140]. Do do,
ching 1a myc tiéu hiéu qua dé khuéch dai PCR cua tat ca cac 16p minicircle. Khu virc
dugc bao ton co thé phan biét Leishmania & cap do phan giéng [93]. Ving bién
d6i ciia cac vong tron dai khoang 150 bp va 6 thé duoc st dung dé phan biét chinh
xac gitra cac loai Leishmania va gitta cac chung [67, 80, 93, 114, 116, 134, 148, 161].
1.3.4. Phwong phip chin doin Leishmania trong phong thi nghi¢m

Cac phuong phap chan doan bénh do Leishmania hién tai chu yéu dugc thuc
hién & cac bénh vién hodc trung tdm nghién ciru vdi cac phong thi nghiém dugc
trang bi tot. Phan 16n cac xét nghiém dugc st dung rong rai chi co thé phat hién
mot hodc mdt vai loai Leishmania va do d6 khong thich hop cho cac khu vuc co
nhiéu loai. Cac phwong phap chan doan khac nhau va kha niang phat hién, xéac
dinh va dinh lugng cac loai Leishmania, cling nhu kha nang phan biét cia chung
& céc cap do khac nhau (giéng, phan gidng, loai, phtrc hop loai, loai va quan thé)
duoc thé hién trong bang 1.1. Trong d6, phuong phap xét nghiém duoc chia
thanh 2 nhom chinh:
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- Xét nghiém dya vao vat liéu di truyén DNA:
+ Dua trén quy trinh PCR: Nested PCR, RAPD, RFLP, SNP, MLMT,
MLST;
+ Dua trén quy trinh sau PCR: PCR — ELISA, PCR-RFLP, PCR-
HRM, gidi trinh ty;
+ Cac k¥ thuat khac: PFGE, LAMP...

- Xét nghi¢ém khong dua vao vat liéu di truyén DNA:
+ K¥ thuat ky sinh tring (Parasitological methods): Kinh hién vi, nubi
céy invitro, dong vat thi nghiém, céy dudi da, chan doan véc to;
+ Ky thuat huyét thanh hoc (Serological methods): ELISA, IFAT,
Western blot;
+ K¥ thuat dya trén Protein: MLEE, MALDI-TOF.

Céc k¥ thuat nhuém soi, nudi cdy invitro hay xét nghiém chan doan ngoai
da...khong c6 hiéu qua trong viéc phan biét gitra cic phtic hop loai Leishmania.
Viéc xac dinh va phan biét cac phirc hop loai Leishmania co thé dugc thuc hién
thong qua cac k¥ thuat sinh hoc phén tir khac nhau. Cac doan khuéch dai tir mau co
thé duoc kiém tra bang dién di dé tim su khac biét vé kich thudc gen, sy thay d6i vi
tri giéi han bang cach sir dung enzym gidi han, giai trinh ty hodc phan tich duong
cong HRM.

Nested PCR va semi-nested PCR la cac phién ban khong dinh lugng cua
PCR nhim giam sy lién két khong dac hiéu. Hai bo mdi duoc st dung trong hai lan
chay lién tiép, trong d6 bo mdi thir hai khuéch dai san pham PCR vong 1. Diéu nay
dam bao réng san phém nested PCR ¢6 do dac hiéu cao [27]. Nested PCR va semi-

nested PCR ¢6 thé dugce st dung dé phan bi¢t loai véi céac loai mdi thich hop.



39

Bang 1.2. Bang tong hop cic phwong phap xac dinh va chan do4in Leishmania [28].

Pinh danh

by

—— chin. Dt D i bl
G SL SG C S F ng cay nhay hiéu pi
PCR Nested Co c6 + + + + + Co - XXX XX XX  Noyes et al., 1998[123]
RAPD Ko Ko + Ko + XX  Tibayrenc et al., 1993[174]
Dua trén quy AFLP Ko Ko + Ko - XX XXX XX  Kumaretal., 2010[92]
trinh PCR  gNp Ko Ko + + + + + + Ko - XXX XXX XX Downingetal,2012[59]
MLMT Ko Ko + Ko + XXX XXX XX Kuhlsetal., 2007[89]
Chén MLST Ko Ko + + + + 4+ + KXo + XXX XXX XX Raveletal., 2006[139]
doan OC-PCR C6 C6 + + + + o+ Ko - XXX XX XX Basiyeetal, 2010[40]
Sgg PCR-ELISA Co co + + + + + Ko - XX XXX XX  De Doncker et al., 2005[54]
DNA Duatrénquy pop ppv Co C6 + + + + + + Ko - XX XXX XX Nasereddin and Jaffe 2010[121]
trinh sau PCR
PCR-RFLP Co co + + + + + Ko - XX XXX XX Dweiketal., 2007[61]
Giai trinh tu Co c6 + + + + + + Ko - XXX XXX XX VanEysetal., 1992[178]
PFGE Ko Co + Ko + XX XX XX  Beverley, 1988[42]
Cdc phuong 2 gpa Ko  Cé Ko - XX XXX XX Basiyeetal,2010[40]
phép khac
LAMP Ko Co Ko - XXX XXX XX Ghasemian et al., 2014[69]
Chin K§ thuat ky sinh  Kinh hién vi Co Ko + Co - XX X X Bensoussan et al., 2006[41]
k(}l%ér?g (Parats?‘il(r)ll%) gical Nubi cdy invitro  Co Ko + Ko + X X XX  Castilla et al., 1995[48]
dya methods) Nuodi trén dong Co Ko + Ko - X XX XX  Gupta, 2011,


https://www.sciencedirect.com/science/article/pii/S0098299716300450?via%3Dihub#bib194
https://www.sciencedirect.com/science/article/pii/S0098299716300450?via%3Dihub#bib264
https://www.sciencedirect.com/science/article/pii/S0098299716300450?via%3Dihub#bib147
https://www.sciencedirect.com/science/article/pii/S0098299716300450?via%3Dihub#bib69
https://www.sciencedirect.com/science/article/pii/S0098299716300450?via%3Dihub#bib144
https://www.sciencedirect.com/science/article/pii/S0098299716300450?via%3Dihub#bib213
https://www.sciencedirect.com/science/article/pii/S0098299716300450?via%3Dihub#bib23
https://www.sciencedirect.com/science/article/pii/S0098299716300450?via%3Dihub#bib63
https://www.sciencedirect.com/science/article/pii/S0098299716300450?via%3Dihub#bib188
https://www.sciencedirect.com/science/article/pii/S0098299716300450?via%3Dihub#bib73
https://www.sciencedirect.com/science/article/pii/S0098299716300450?via%3Dihub#bib278
https://www.sciencedirect.com/science/article/pii/S0098299716300450?via%3Dihub#bib304
https://www.sciencedirect.com/science/article/pii/S0098299716300450?via%3Dihub#bib23
https://www.sciencedirect.com/science/article/pii/S0098299716300450?via%3Dihub#bib99
https://www.sciencedirect.com/science/article/pii/S0098299716300450?via%3Dihub#bib26
https://www.sciencedirect.com/science/article/pii/S0098299716300450?via%3Dihub#bib45
https://www.sciencedirect.com/science/article/pii/S0098299716300450?via%3Dihub#bib108

40

vao
DNA

, Chin Dinh Dinh danh Pinh Nusi Pp 22 Chi s
Phwong phap dos loai lure X ha dac hi Nguon
oan oal G S. SG C S F wong cay nnay hiéll phi
vat thi nghi¢m Loria-Cervera and Andrade-
Narvaez, 2014[105, 171]
Cay dudi da Co Ko + Ko - XX XXX X Sadeghian et al., 2013[146]
t((than doan véc Cé Ko + Ko ) XX XXX X Sadlova et al., 2015[147]
ELISA Co Ko + Ko - XX XX X Sundar and Rai 2002[172],
IFAT Co Co + Ko - XXX XX X Figueiredo et al., 2010[65]
Phuong phap , , i
huyét thanh hoc ICT Co Co + Ko - XX XX X da Silva et al., 2015[53]
(Serological — pAT C6 Ko + Ko - XX XXX X  Adamsetal.,2012[26]
methods)
CIE Co Ko + Ko - X XX X Mancianti & Meciani, 1988[111]
Western blot Co c6 + + + + + Ko - XXX XXX X Gongalves et al., 2002[70]
Phuong phap MLEE Ko co + + + + + Ko + X Rioux et al., 1990[143]
dya trén Protein  \jA| DI.TOF Ko C6 + + + + + Ko  + XXX Lixia et al., 2012[103]

Ghi chii: Ko: khéng, X: thap, XX: trung binh, XXX: cao;

G: Genus (Giong), SL: Section level (phdn 16p), SG: Subgenus (phdn giong), C:

RAPD (Random amplified polymorphic DNA); AFLP (Amplified fragment
polymorphism); MLMT (Multilocus microsatellite typing); MLST (Multilocus sequence typing); OC-PCR (Oligochromatography-PCR); PCR-
ELISA (enzyme-linked immunosorbent assay); PCR-HRM (high-resolution melting); PCR-RFLP (restriction fragment length polymorphism);
PFGE (pulsed-field gel electrophoresis); NASBA (nucleic acid sequence based amplification); LAMP (Loop-mediated isothermal
amplification); ELISA (enzyme-linked immunosorbent assay);, IFAT (indirect fluorescent antibody test); ICT (immuno-chromatography
technology); DAT (direct agglutination test); CIE (Counterimmunoelectrophoresis); MLEE (Multilocus Enzyme Electrophoresis); MALDI-
TOF (Matrix-assisted laser desorption ionization—time-of-flight)

Complex (phutc loai), S: Species(loai) va F: Foci (chi).
length polymorphism); SNP (single nucleotide
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Multiplex PCR khuéch dai dong thoi ciia mot s doan DNA dich khac nhau
trong cling mdt phan mg duy nhat dé tao ra cac san pham co kich thuéc khéac
nhau. Phuong phap nay di duoc st dung dé chan doan bénh do Leishmania bang
cach st dung cac SL RNA [72, 82] va kDNA minicircles [56].

Real-time PCR cho phép dinh lugng hodc ban dinh lugng cac san phém DNA
duoc tao ra béng cach theo ddi sy khuéch dai cua phan tt DNA muc tiéu trong moi
chu ky PCR. Phuong phap ndy rat quan trong d6i véi mot so phuong phap diéu tri
bénh Do Leishmania [128].

Giai trinh tw gen (Sanger hay NGS — Next Generation Sequencing):
Phuong phép Sanger dang duoc cai thi¢n nhanh chéng vé chat lugng, do dai doc,
tbc do, chi phi va né dugc s dung rong rai dé nhan dang cua cac phuc hop
loai Leishmania va cac nghién ctru phat sinh loai [46, 149].

Cong nghé giai trinh ty thé hé mdi (NGS) trong viéc phan tich bo gen
Leishmania gén day da tao diéu kién thuan loi cho viéc kham phé céc da dang di
truyén khac nhau bao gdm da hinh nucleotide don (SNPs), cic bién thé sb ban sao
(CNVs), cac bién thé cdu trac mot cach chi tiét va cung cap nhitng hiéu biét co gia
tri vé sy phtric tap ctia bd gen va quy dinh gen. Viéc phan tich bd gen cua
Leishmania gap phai mot thach thuc vi sy hién dién thuong xuyén cua thé di boi.
Diéu nay lam anh huéng dén do chinh x4c cuia viéc phat hién tat ca cac bién thé di
truyén.

PCR-ELISA 1a mot phuong phap mién dich hoc dé phat hién va dinh lugng
cac san pham PCR tryuc tiép sau khi ¢6 dinh DNA dugc danh dau sinh hoc trén mot
tdm vi manh béng cach str dung ba budc: khuéch dai, ¢d dinh va phat hién. Gen dich
dugc khuéch dai béng PCR véi sy hién dién cua digoxigenin-11-dUTP (DIG-
dUTP). Cac san pham PCR dugc danh dau DIG lién két voi cac dau do
oligonucleotide cu thé duoc ddnh diu bang biotin & cic dau 5 'cia ching dé ching
c6 thé duge cb dinh trén vi tim va cac axit nucleic ciia ching cé thé duoc phat hién.
PCR-ELISA nhay hon PCR thong thudng, c6 thoi gian phan tich ngan hon va gidi
han phat hién thap hon nhung khong phan biét dugc giira cac loai [54, 169].

PCR-HRM (High Resolution Melting) do sy thay d6i cuong d6 huynh



42

quang cta thubc nhudém xen k& DNA trong qua trinh phan ly DNA sgi kép
(dsDNA) thanh DNA soi don (ssDNA). PCR-HRM c6 thé phat hién cac lya chon
thay thé dsDNA va phan biét cac loai Leishmania khac nhau dua trén thanh phan,
chiéu dai, ham luong GC va tinh bo sung cua soi [75, 121].

PCR-RFLP (Restriction Fragment Length Polymorphism) 1a m6t phuong
phap phat hién sy thay doi giita cac mau ciia doan DNA duoc tao ra bang cach phan
hay bang enzym gidi han dugc hién thi bang phuong phap dién di trén gel. Cac
RFLP nay dugc tao ra bdi cac nucleotide thay thé tai cac vi tri han ché va thuong
duogc str dung lam diém danh dau trén ban do lién két di truyén. Su thay dbi chiéu
dai va sy khac biét vé sd lugng, kiéu miu cua cac manh cé thé dugc s dung
dé phan biét cac loai Leishmania [30, 112], dac biét khi ap dung cho ITS1 [152] va
mini-exon [114] hodc hsp70 [115].

1.3.5. Bénh do Leishmania va mét s6 diic diém dich té

1.3.5.1. Dich té hoc bénh do Leishmania trén thé gii

Bénh do Leishmania van 13 mot trong nhitng can bénh bi lang quén trén thé
gidi trude khi TCYTTG nhan manh viéc can phai kiém soat bénh nay. Bénh anh
hudéng dén phan 16n nhitng ngudi nghéo & cac nude dang phat trién; 350 triéu ngudi
duoc coi 1a ¢6 nguy co nhiém bénh do Leishmania, va khoang 2 triéu truong hop
moi xay ra hang nim [182]. Trong bao céo vé ganh ning y té cia cac bénh truyén
nhiém va ky sinh tring trén toan thé gidi, Hotez da xép bénh do Leishmania ding
thit 9 v6i 2.357.000 ca bénh hang nim cha yéu xay ra & Chau Phi, Pong Nam A,
Poéng Pia Trung Hai, Ty Thai Binh Duong, Chau My va Chau Au trong d6 khu
vuc Pong Nam A 13 ning né nhat véi khoang 67,3% tong sb ca mac cua toan thé
gioi [77].

Pén nam 2010 khoang 0,2 - 0,4 triéu truong hop VL va 0,7 - 1,2 tridu trudng
hop CL xay ra mdi nam. Hon 90% cac truong hop VL toan cau xay ra & sau qudc gia:
An Do, Bangladesh, Sudan, Nam Sudan, Ethiopia va Brazil. Bénh do Leishmania ¢ da
phan bd rong rdi hon, voi khoang 1/3 s6 trudng hop xay ra & mdi khu vuc trong sd ba
khu vuc dich t& hoc, chdu My, luu vuc Dia Trung Hai va Tay A (tr Trung Pong dén

Trung A). Muoi qubc gia c6 sé ca mic udc tinh cao nhat 1a Afghanistan, Algeria,
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Colombia, Brazil, Iran, Syria, Ethiopia, Bic Sudan, Costa Rica va Peru, cung chiém 70
dén 75% ty 18 mac CL wdc tinh toan cu. Dit liéu vé tir vong rat thua thét va thudng chi
dai dién cho cac truong hop tir vong tai bénh vién. TCYTTG nam 2010 udc tinh dén
nam 2012 c6 khoang 20.000 dén 40.000 ca tir vong do bénh do Leishmania mdi ndm
[34]. Chinh vi nhitng 1y do niy va dua vao kién nghi ciia Hoi dong Y té thé gidi vao
nam 2007, TCYTTG d triéu tip mot Uy ban chuyén gia vé bénh do Leishmania vao
thang 3/2010, sau d6 da ban hanh bao cdo k¥ thudt cap nhat dau tién vé bénh do
Leishmania trong hon 20 nam [182].

Ty 1é méc kala-azar (thé bénh VL) trén toan cau hang nim dugc bdo cdo 1a
58.200 nguoi trong d6 42.619 nguoi xuat phat tir cac nudc trong luc dia An Po. Tuy
nhién, sé lugng ngudi mic thyc té co thé cao hon rat nhiéu va sd ca mac kala-azar
hang nim dugc wdc tinh trén toan ciu va An Do lan luot 1a 201.500 — 378.500 VL
va 160.000 — 320.000 CL. Cac dot dich bung phat tiép tuc xay ra khién ty 1& tir vong
cao, trong d6 mot dot bung phéat dang dién ra @ Nam Sudan. Tai An Do, s6 ca kala-
azar giam tir 32.803 ca nam 2005 xudng 24.212 ca nim 2009 (mic du s6 ca mac
bénh ting trong nam 2010 1én 28.941 ca va xu hudng c6 thé tiép tuc tang trong nim
2011); ty 1¢ tir vong giam tir 157 ngudi ndm 2005 xubéng con 105 ngudi nam 2010
va 66 nguoi nam 2011 [183].

Tai Trung Qudc cac bao céo tir nim 2004 dén nim 2010 ghi nhan 2832 ca
bénh tai 5 tinh Tan Cuong, Cam Tuc, Son Tay, Thiém Tay va Ta xuyén. S6 ca bénh
hang nam tai Trung Qudc dao dong tir 351 - 539 ca/nim véi trung binh 405 ca
bénh/ndm. O Trung Qudc luu hanh ca hai thé bénh CL va VL, s6 liéu nim 2008 tai
qudc gia nay cho thdy 318 ca mac VL. Cac ca mic CL tai Tan Cuong vao khoang 1
- 5 ¢a/10.000 dan, 4 tinh con lai ghi nhan ca bénh CL ¢ mirc dudi 1 ¢a/10.0000 dan.
[34] (Hinh 1.19).
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Hinh 1.19. Bénh do Leishmania dwgc tong hop tai Trung Qudc 2004-2010 [34]
Tai Thai Lan truong hop nhiém VL dau tién bao cdo vao nam 1960, tuy
nhién hé théng bao cao hang nim tai qudc gia nay khong dugc duy tri lién tuc dén
nim 1977 ca bénh VL tiép theo méi duoc ghi nhan. Trong giai doan tir 1960 dén
2010 chi c6 28/50 nam ghi nhan c6 ca bénh VL.

Visceral Leishmaniasis
Geographical Distribution
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Visceral Leishmaniasis
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Hinh 1.20. Bénh do Leishmania dwgc tong hop tai Thai Lan 2004-2010 [34]
Nam ghi nhan sb ca méc cao nhit cia Thai Lan 14 nam 1987 véi 24 ca VL
va, tiép dén 1a 11 ca bénh vao nam 1997. Tir nam 1981 - 1986 s6 ca mic VL trung
binh hang nim tai Thai Lan 1a 3,6 ca/nim. Tir ndm 2006 - 2010 sé ca mic VL tai

Théi Lan trung binh con 2 ca/nam. [34] (Hinh 1.20).
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1.3.5.2. Dich té hoc bénh do Leishmania tai Viét Nam
Truong hop bénh dau tién duogc bao cao vao nam 1978, bénh nhan ni séng o
Luc Nam, Bic Giang nhung sinh tai Cam Giang, Hai Duong di tir vong & Bénh

vién Quan y 103 c6 lién quan dén ky sinh tring Leishmania.
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Hinh 1.21. Bénh do Leishmania dwgc bao cao tai Viét Nam [180]

Truong hop thr 2 dugc ghi nhan vao nam 1984 tai Bénh vién Nhi Trung
wong. Bénh nhan 6 tudi, da tir vong, tim thay ky sinh tring Leishmania trong gan,
lach, phoi va hé bach huyét [12]. Nam 2001, Bénh vién Viét Nam - Thuy Dién,
Ubng Bi, Quang Ninh bao cao 3 trudng hop bénh nhiém Leishmania noi tang, dong
nhiém vi rat HIV, kém theo gan to, lach to, rdi loan tiéu hoa va sbt dai dang. Xét
nghiém bang PCR thdy duong tinh v6i Leishmania [6]. Thang 7/2018, Bénh vién
Pa khoa Hué bdo cdo mét bénh nhan, & Quang Binh nhiém Leishmania, déng
nhiém HIV tir nim 2016, bénh nhan c6 cic triéu ching s6t cao, suy dinh dudng,

kho chiu & bung, tiéu chay, viém phoi, gan va lach to [132] (Hinh 1.21).
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1.3.6. Pic diém l1am sang, diéu tri va phong ngira

Theo dic diém 1am sang, c6 thé chia thanh 3 thé bénh sau:
1.3.6.1. Bénh do Leishmania ¢ da (CL-cutaneous Leishmaniasis)

Bénh do Leishmania cu tr ¢ da (CL), thoi gian G bénh vai tudn dén vai
thang. Triéu chimg ban dau ngay khi bi tin cong boi mudi cat gay cac ndt san; hiém
khi 1ay lan sang cac mach bach huyét va cac nut bach huyét. sau khi chita s& dé lai
seo. Tac nhan gy bénh 13 nhiém L. major hoic L. tropica [84].

Bénh do Leishmania & da chiém 50 - 75% cac trudng hop méi mac va 1a thé
nhe nhét, ky sinh tring gay 10 loét da. Cac vét loét thudng phat trién trong mot vai
tudn hay vai thang sau khi mudi cat dét. Cac vét loét cé thé thay dobi kich thudc va
hinh dang theo thoi gian, c¢6 thé bat dau nhu 1a san (da ga) hodc ndt (cuc u) va cd
thé két thic nhu loét (giéng nhu mot ngon ni hra, véi mot canh nang Ién va mi¢ng nui
lira trung tdm); loét da c6 thé dugc bao phu boi mot 10p vay. Cac vét loét thuong 1a
khong dau nhung mot sé truong hop c6 thé gy dau. Mot s ngudi ¢ sung hach & cac
vét 10ét (vi dy, dudi canh tay néu vét loét trén canh tay hodc ban tay).

Céc bién chimg cua CL: lién quan chu yéu t6i cac thé DCL, CCL va MCL (&
Tan thé gioi). HIV/AIDS va cac tinh trang suy giam mién dich khac lam ting nguy
co thuong tdn niém mac va ndi tang, tai phat sau diéu tri. Cac bién chung khac 1a
seo, bién dang va nhitng van dé tinh than do ky thi x4 hoi [84].
1.3.6.2. Bénh do Leishmania ngi tang (VL- visceral Leishmaniasis)

Bénh do Leishmania cu tri ¢ co quan ndi tang, thoi gian U bénh trong hau
hét cac truong hop 3-6 thang, ciing ¢ truong hop vai tuan dén vai nim. Cac tridu
ching chimg chinh sét, sung lach, ting Ig gamma méu, thiéu mau cap tinh, giam
bach cau.

Bénh do Leishmania noi tang 1am anh huéng dén nhiéu co quan ndi tang
(thudng 12 néch, gan va tily xuong) va c6 thé de doa tinh mang. Thoi gian G bénh va
méc bénh thay ddi. Pac diém chinh cua VL 1a sbt dao dong kéo dai, gidam bach cau,
thiéu méau, gan to, ting gammaglobulin trong mau. Cac dic diém khac bao gom giy
mon, “ban chan chay” (burning feet) do bénh Iy than kinh ngoai vi, rdi loan gan,

tiéu hoa, chdy mau cam, hach to. Cac thuong ton da xuat hién sau do, bao gom cac
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dat ting sdc t6 mau tro xam ¢ thai dwong, xung quanh miéng, ¢ bung ban tay, ban
chan & nhitng ngudi da sang mau. Vi thé, tén goi kala-azar (trong tiéng Hindu nghia
1a bénh den). Cac triéu ching khac bao gém giam sic td cua 1ong, toc va da (¢
nhitng bénh nhan nguodi Kenya), cac nodule ¢ da va loét niém mac (& nhitng bénh
nhan nguoi Sudan), xuat huyét, vang da.

Néu khong diéu tri bénh nhan s& tir vong trong vong hai nam do bién ching
suy mon va nhiém khuan thtr phat. Thiéu méau tan mau, ton thuong than cép, chay
mau niém mac la céc triéu ching it gap hon. Xac dinh ky sinh trung trong lach
(nhay nhat), tiy xuong trc, hach lympho, méau, gan, hiu hong hoic da [84].
1.3.6.3. Bénh do Leishmania ¢ da va niém mac (MCL: mucocutaneous
Leishmaniasis)

Bénh do Leishmania ¢ da va niém mac it phd bién. Pay co6 thé 1a mot di
chtng ctia bénh do Leishmania: mét s loai ky sinh tring ¢ thé 1ay lan tir da va gy
ra 16 loét & niém mac miii (vi tri phé bién nh?it), miéng hoac cd hong. Cach tdt nhat
dé ngan chin bénh do Leishmania ¢ da va niém mac 13 phai diéu tri hiéu qua nhiém
trung da ban dau [84].
1.3.6.4. Piéu tri va phong ngira

Piéu tri VL thuong duoc thuc hién véi cac chat thudc nhoém pentavalent
antimonials (meglumin antimonat, natri stibogluconat) pentamidin, hodc
amphotericin B. Ty 1€ tai phat la tuong ddi cao, dic biét 1a bénh nhan HIV.
Miltefosine, mot ankylphotpholipit khdng u méi dugc phét trién, dung theo duong
udng, d3 duoc ching minh 13 ¢6 hiéu qua chong lai VL. Cac dang khac nhau cia
CL (vi du L. major va L. Tropica) c6 thé bi anh hudng bang cach tiém antimon vao
vét ton thuong do Leishmania cu trtt & niém mac (L. braziliensis) dugc diéu tri ¢
hé théng v6i antimon (xem ¢ trén, amphotericin B, hodc pentamidine). Piéu tri hoa
tri hiéu qua chua dugc nghién ciru phat trién. Do d6, diéu quan trong 1a ngin khong
cho mudi cat hiit mau, bang cach dung "ludi chéng mudi" mat nho co tam chét diét
con trung. Kiém soat vecto lién quan dén str dung thudce diét con trung va loai bo

noi sinh san cua ching [182].
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CHUONG 2. PHUONG PHAP NGHIEN CUU
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2.1. PHUONG PHAP NGHIEN CUU MUC TIEU 1

o Noi dung: Xac dinh thanh phan loai va mot s6 dic diém phan bd ctia mudi
cat tai 6 tinh mién Bac Viét Nam thu thap nam 2016.

2.1.1. Pia diém nghién ciru

Sau tinh dugc lua chon cho nghién ctru 14 tinh ¢6 bién gidi v6i Trung Qudc
hodc truéc ddy da ghi nhan c6 lwu hanh ciia mudi cat hodic ghi nhan bénh nhan
nhiém Leishmania bao gém: Quang Ninh, Ninh Binh, Lang Son, Lao Cai, Ha Giang
va Son La. (Hinh 3.1)

2.1.2. Poi twong nghién ciru: Mudi cat (Sand fly), nganh Chan khép (4drthropoda),
l6p: Con trung (Insecta), bd: Hai canh (Diptera), Ho: Psychodidae, Giéng:
Phlebotominae.

2.1.3. Thoi gian thu miu: Tir thang 30/5/2016 dén thang 13/10/2016

2.1.4. Thiét ké nghién ciru: Diéu tra mo ta cit ngang

2.1.5. C& miu

Str dung phuong phap chon mau toan bd. Tt ca cac ca thé mudi cat dugc thu
thap bﬁng bay dén tai thuc dia déu duoc dua vao nghién cuu.

Cac bay dén dugc dit trong nha, xung quanh nha, sinh canh tu nhién chia
theo 6 loai sinh canh: Trong nha, chudng gia cim, chudng gia suc, chudng lon,
chudng cho, hang. Thuc té nghién ctru d3 dat 428 biy va ghi nhan 2585 c4 thé mudi
cat dugc thu thap.

2.1.6. Phuong phap thu thip mudi cat tai cac sinh canh khac nhau

2.1.6.1. Phwong phdp thu maiu

Str dung bay dén CDC (CDC miniature light traps, John W. Hock Co. FL,
U.S. A.) dé thu thap mudi cat. Phuong phap bay nay c6 wu diém 1a bat séng va giir
con tring trong tinh trang tét. Bdy dya trén su ua anh sang ctia con tring. Biy c6
mot 6ng hinh tru bang nhya, véi mot hé thong hit c¢6 dong co ndi voi mot cai quat
nho. Trén quat c6 mot dén mo nhé dit & giita mot tim ludi kim loai trong phan trén
ctia ong hinh try. TAm ludi ngan khong cho con tring 16n vao bay. Hé thong nay

din dy con tring vao mot cai 1dong bang vai tuyn trang. Hé thong sir dung 4
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pin/1,5V va phai chay lién tuc cho dén khi thu thap xong. Mbi diém dit tir 2 dén 9
bay dén tury thudc vao sinh canh (trong nha, ngoai nha, khu vuc chudng gia cam, gia
stic, chudng cho, hang dong) trong khoang thoi gian tir 6 gio chiéu ngay hom trudc
dén 9 gid sang ngay hom sau. Tong sé co 428 bay dén dugc dit tai 116 diém thu
mAau phan b & 6 tinh.

2.1.6.2. Phwong phdp sang loc mudi cdt tai thwe dia

- Dung cu, trang thiét bi va hoa chat: Binh nito long hodc da kho, kinh lap hai
thi kinh, tube 1,5ml, chdi co, panh gép, khay men tréng, ethanol, nudc cat khur trung.

- Cac budc thuc hién:

Mubi thu duoc tai thuc dia dugc chuyén mau nhiét do -80°C hoic -20°C/20 -
30 phut dé giét cac con trung thu dugc. Sau d6, mudi dugc do ra khay va dung chdi
co quét sach mudi dinh trén tai net. Mudi cat dugc sang loc dudi kinh lap hai thi
kinh & d6 phong dai 60 lan.

Phan biét mudi cat voi cac loai mudi-con trung khac dua vao cac dic diém
hinh thai hoc dic trung sau:

e Mudi cat: kich thudc khoang 3 - 4 mm, mau vang nhat hoic trang, trén
chan, canh, than déu c6 16ng. Mudi cat c6 2 canh manh, co thé khong co vay. Co thé
mudi cat chia lam 3 phﬁn 1o rét: dau, nguc, bung.

e Phan diu mudi cat: voi theo kiéu chich hat. Dau mudi, hoi gu, chuc xuéng,
goc dau - voi so voi lung - bung vao khoang 75° twong ty mudi. Voi ngin, dai bang
duong kinh dau, dng ten mudi cat dai chia thanh 16 d6t, dot dau tién ngan nhét va
c6 hinh dang tron. Mat mudi cat 1a mét kép to, den, ndi bat rd rét, kich thude hai
mat bang khoang % dién tich dau.

e Chan cua mudi dai va manh, gan gip hai 1an chiéu dai co thé. Canh mudi
hinh bau duc. Hai canh ciia loai mudi cat khong khép ap vao than ma thuong dung
dung trén than tao thanh hinh chir V.

e Bung mudi c6 6 ddt, udn hoi cong, thuén dai va nhd dan vé phia duoi,
khong c6 vay sang trén lung bung.

Luu mau: Mudi duc: cét gilr tube 1,5ml chtra con 70%.
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Mubdi cai: cat giit trong tube 1,5ml trong ni to 1ong.
Khi két thuc toan bd chuyén hanh trinh tai thuc dia, mau s& dugc chuyén
trong binh nito 16ng dé van chuyén vé Phong thi nghiém Cén tring, dong vat y hoc,
Vién VSDTTU.

2.1.7. Phwong phap lam tiéu ban

Thuc hién tai Khoa Co6n trung va dong vat y hoc - Vién VSDTTU.

- Dung cu trang thiét bi va hoa chat su dung: Kinh lip dién tr Nikon
SMZ745T, gia lanh, khay ngdm mau, ti séy mau, hop tiéu ban, lam kinh, lamen,
kim mo, pipet, nudc cat, potassium hydroxide (KOH), ethanol, acid acetic, chloral
hydrat, dau dinh huong, Euparal.

- Cac budc thuc hién:

e Chuén bj hoa chat: Pha hoa chat Marc André, dung dich KOH 10%

Dung dich Marc André 1x nx Dung dich KOH 10% 1x nx
' Potassium  hydroxide
Acid acetic (ml) 30 30xn 10 10xn
(KOH) (g)
Chloral hydrat (g) 40 40xn Nudc cat (ml) 100 100xn
Nudc cat (ml) 30 30xn

¢ Pha dung dich ethanol 70°, 90°

° Chuyén mau 1én lam kinh, dit lam kinh trén gia lanh va thao tac dudi vi
truong cua kinh lap dién tu.

e Kiém tra, ghi nhan thong tin mau vao phiéu sau d6 diéu chinh d6 phong
dai sao cho nhin 10 cac bd phan can thao tac.

e Tach phﬁn dau mudi cat va bd phan sinh duc, ngdm trong dung dich KOH
10%/2 gid, phan nguc bung chuyén sang tube vo tring 1,5ml bao quan -80°C.

e MAu duoc rira lai bang nudc va ngdm trong nude cat 2 gid dé loai bo hét
KOH. Chuyén méu sang dung dich Marc André/10 gio dé lam trong mau.

e Tiép tuc ngdm mau trong nudc cat 10 gio.

e Chuyén miu sang dung dich ethanol 70° trong 20 phiit, ethanol 90° trong
20 phut va ethanol 100° trong 20 pht.



52

e Chuyén miu sang dung dich dau dinh huong ngam trong 10 gio.
e Tién hanh gin lamen bang Euparal.
e Say kho tiéu ban ¢ nhiét do 50°C, c6 thé luu giir tiéu ban trong 3 thang.

2.1.8. Phuwrong phap dinh loai mubi

Dinh loai dua trén theo khoa dinh loai cia Lewis (1978, 1987) va Killick
Kendrick va cs. (1991) b6 sung thém so sanh hinh thai, dic diém phan dau, phan
phu sinh duc, ti chta tinh, hau, voi mé ta ctia Newstead (1911), Raynal (1936),
Abonnenc E. 1972, Johnson H. 1991 va Lewis 1982 [15, 23, 81, 98-100]. Hinh anh
tiéu ban dugc quan sat bang hé thong camera trén kinh hién vi dién tir nilkon E600
va phan tich hinh anh v&i phdm mém NIS-Elements. Céc hinh anh két qua dinh loai
duogc giri va khang dinh tai Vién nghién ctru Montpellier, Cong hoa Phap (IRD).
2.1.9. Cac chi s6 dau ra trong nghién ciru

Do phong phii: RA = (Tong sb ca thé loai/Tong so ca thé bat dugc) x 100

Mat d6: D = Tong s6 ca thé 10ai/Tong s biy dat/S6 ngay dit bay

Mitc ¥ nghia: Mean = Tong s6 ca thé thu dugc/Tong s6 bay dat

S6 loai: SR = S6 loai & sinh canh thu thap (bao gdom ca Se. sp2 va Se. sp3).
2.1.10. Nhéap liéu va phan tich

S liéu duoc nhap béng Excel, phan tich bé“mg phém mém Stata ver 14
(StataCorp LLC) va Excel. Hinh anh dugc chup va do dac bang phan mém NIS-
Elements. Sir dung phan tich thong ké Kruskal-Wallis test dé so sanh phan b cua
muodi cat theo tinh va theo sinh canh.

2.2. PHUONG PHAP NGHIEN CUU MUC TIEU 2

Noi dung: M6 ta thyc trang nhiém Flavivirus & mudi cat tai dia diém nghién ciru.
2.2.1. Dia diém nghién ctru: Khoa Con trung va Bong vat Y hoc
2.2.2. Doi twong nghién ctru: Cac vi rit trong chi Flavivirus, ho Flaviviridae
trong mau mudi cat thu thap tai muc tiéu 1.

2.2.3. Thiét ké nghién ciru: Mo ta cat ngang c6 phan tich phong thi nghiém

2.2.4. Cé mau: Toan bd mau nguc bung ctia mudi cat cai duge thu thap: 1009 mau.
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2.2.5. Sinh pham va trang thiét bi
- Sinh pham tach chiét DNA/RNA:
+ Proteinase K: Cat No 163048708 — Qiagen
+ B-mercaptoethanol 48,7%: Part No Z523c, Promega
+ Chloroform: isoamyl alcohol (24:1): Cat No C0549-1PT- Sigma
+ 2-propanol: Cat No 1906342500 — Merck
+ Dung dich CTAB (Cetyltrimethyl Ammonium Bromide):

Dung dich CTAB 1x nx
CTAB (g) 10 10xn
Tris (PH 8.0, 1M) (ml) 50 50xn
EDTA (PH 8.0, 0.5M) (ml) 20 20xn
Nudc cat (ml) 1000 1000 x n

Say khtr tring trude khi str dung
-Sinh pham PCR:
+ QIAGEN Onestep RT-PCR ( Cat No 210212 - Qiagen)
+ Cap mdi cho phan tng RT-PCR [78]:
Mbi Vi tri Trinh tu (5°-3) Nong do

cFD2 NS5
GTGTCCCAGCCGGCGGTGTCATCAGC 50 uM
Nhom  forward — (92329258)
Flavivirus. MAMD NS5

reverse  (9006-9029)

AACATGATGGGRAARAGRGARAA 50 uM

-Chtng chuan:

+ Chung duong (Positive control — POS): DEN 1-4 (PTN Vi rat Arbo, Khoa
Virut, Vién VSDTTU)

+ Chtmng am (No Template Control - NTC): str dung nuéc cit dé kiém tra
qué trinh pha sinh phidm hoéa chét

+ Chirng am tach chiét (Negative Extraction Control — NEC): sir dung nudc
cat dé kiém tra qu4 trinh tach chiét

-Trang thiét bi:



Trang thiét bi

Hang

Phong thi nghiém an toan cap do 2

Vién Vé sinh dich t& TW

Budng cay an toan sinh hoc

(Biosafety Cabinet)- Class 2

Bioquell — Anh

Tu lanh: 4°C, -20°C, va -80°C

Sanyo — Nhat

May ly tam

Effendorf

May luan nhiét PCR

Biorad

May sonicator

Cole-Palmer

Vortex IKA — Malaysia
May soi gel tia UV hang Gel XL Gel Mate

May chay dién di nam Advance

Can dién tr Sartorius

Lo vi song 850-1300W Samsung

May chup gel va phim UVP

Ta 4m 33°C, 37°C Sanyo

Kinh hién vi 16n nguoc Olympus

- Vat tu ti€u hao:

+ Pipet tu dong vi lugng cac loai: 0,5ul - 1000ul

+ Pau con vo trung cac loai, cd phin loc: 0,5ul - 10001

+ Pipet da kénh, pipet c6 loc

+ Cac vat lidu can thiét khac nhu: Gang dung 1 lan, gidy thdm, ging vai
chéng nhiét...
2.2.6. Xac dinh/dinh danh Flavivirus bing ky thuit RT-PCR

* Tdch chiét DNA/RNA

- Thao tac trén gi tich lanh, cac phan co thé ciia mudi cat duoc cho vao dng
tube 1,5 ml

-B6 sung thém 300 pl dung dich CTAB vao mdi tube, ly tim nhe, quan sat

cic manh mau nim tron trong dung dich.
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-B6 sung thém 10pl proteinase K va 0.6pl dung dich p-mercaptoethanol
noéng d6 0,2%.

- Thém vao 4 vién bi nghién sau d6 chuyén vao may lac, lic k¥ 3 1an mdi lan
2 phat. Kiém tra lai cic manh co thé mudi cat chua tan hét thi tién hanh lac lai.

- Ly tdm nhe céc tube dé tranh bot dinh vao nap va chuyén vao may u ¢ 60°C
trong 2 gio.

-Chuyén miu lén trén gia tich lanh, b sung thém 300 ul dung dich
chloroform isoamyl alcohol (24:1), tron k¥ mau bang may lic.

- Ly tam voi tbe do 14000 rpm trong 20 phat ¢ nhiét do 4°C

-Nhe nhang 1dy mau ra khoi may ly tdm, dung pipet chuyén toan bd dung
dich ndi sang tube 1.5 ml mé&i (néu pipet cham vao 16p phan tach thi tién hanh ly
tam lai), vat bo dng tube cil.

- Thém 600 pl dung dich isopropanol lanh.

- Ly tam voi tde do 14000 rpm trong 20 phat ¢ nhiét do 4°C

- Loai bo hoan toan phan dung dich.

- Thém 1 ml ethanol 70% lanh.

- Ly tam voi tbe do 14000 rpm trong 5 phut & nhiét do 4°C

-Dd b6 toan bd dung dich, m¢ nép tube va dé kho.

- B6 sung thém 25 ul nude va dé ¢ nhiét do 4°C trong 1 dém.

- Cat giir mAu & -80 °C.

* Phdn teng RT-PCR véi cip moi cFD2-MAMD ciia Flavivirus [78]

San phém sau khi tach chiét thu dugec RNA, s& duoc khuéch dai béng phan
mg RT-PCR. Lugng hén dich sinh pham va mau RNA can cho mét phan mg va s&
dugc chay theo chu ky nhiét twong tmg voi mdi loai médi dugce st dung.

Thanh phan pha sinh phiam cho phan tmg RT-PCR
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TT  Sinh pham Thé tich (uI) SO lwong phan Gng (N)
1  PémPCR x5 4 4xN
2 Enzym 0.8 0.8xN
3 dNTPs 0.8 0.8xN
4 Mbi xudi (50 pM) 0.2 0.2xN
5 Moinguoc (50 pM) 0.2 0.2xN
6 Nudc cat tinh sach 9 OxN
7  RNA mau 5
Tong sb 20
o Chu ky nhiét
Nhiét do (°C) Thoi gian Chu ky lap
50 30:00
x 1
95 15:00
§ 95 0:30
Z 53 0:30 } x 35
> 72 0:45
72 7:00 x 1
10 o

*Nhén dinh két qua

- Két qua duogc chip nhan khi:

e Chung duong: c6 bang dic hiéu tuong duong véi kich thude cia cip mdi
thiét ké (250 bp).

e Chung 4m phan tng (NTC), chimg am tach chiét (NEC): am tinh.

- MAu am tinh v&i nhém Flavivirus: sy xuét hién san phém PCR & cac vi tri
khong dac hiéu hoac khong co6 sy hién dién cua san phém PCR.

- Mau duong tinh v6i nhém Flavivirus: san pham PCR dic hiéu c6 kich
thude 250 bp.

Nhitng mau duong tinh véi nhom Flavivirus s& dugc giai trinh tur gen Sanger.
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2.2.7. Giii trinh tw gen bang phwong phap Sanger
Tinh sach sain phim PCR

Str dung sinh pham: ExoSAP-IT™ PCR Product Cleanup Reagent

Quy trinh dugc thuc hién theo huéng dan ctia nha san Xuét

- Sinh pham duoc gitt tai —30°C. B6 sinh phdm ra ngoai ti 4m va giir trén da
lanh trong sudt qué trinh sir dung.

- Tron 5pl san pham PCR véi 2l ExoSAP. Tong thé tich phan tng 1a 7ul. U
hdn hop phan {mg tai 37°C trong 15 phut dé hily primers va nucleotide con lai trong
phan ung. U hdn dich tai -80°C trong 15 phiit dé bat hoat sinh pham ExoSap. San
pham PCR sau tinh sach duoc luu giit tai -30°C
Tong hop san pham PCR dé giai trinh tw gen (phan img PCR sequencing)

Phan tng PCR giai trinh ty duoc thuyc hién véi bd sinh phim BigDye
Terminator v3.1 Cycle Sequencing kit. Big Dye Terminator pha loang theo ty 1¢ 1:3
v6i dung dich dém Big Dye buffer. Thanh phan cia phan tmg PCR cho ki thuat

sequencing dugc st dung nhu sau:

Thanh phin ciia phén ng Thé tich cho mot moi
Big Dye Terminator (1:3) 2ul

Nudc khong ion 5ul
Mo6i*(3,2 pM) 0,2l

5x Sequencing Buffer Tl

DNA khuon 2ul

Tong so 15pl

* M6i phan ieng cho mét logi moi twong veng la ¢FD2 va MAMD
Chu trinh nhiét phan tmg PCR gidi trinh tu:

Nhiét d¢ (°C) Thoi gian Chu ky lap
96 1 phut 1
96 10 giay
50 S5gidy 25 chu ky
60 4 phut
72 10 phut 1

4 0
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Tinh sach san pham PCR giai trinh tu gen

Muc dich: loai bo cac Bigdye terminators con du va cac thanh phan du khéc
trong dung dich dém (buffers) trudc khi tién hanh dién di mao quan nham thu duoc
tin hiéu t6t hon trén may gidi trinh ty tu dong.

Phwong phap: San pham PCR giai trinh ty gen duoc tinh sach bang bo kit
Dye Ex 2.0 Spin nhu sau:

- Ly tam ¢gt Dye Ex ¢ 3000 vong/phut trong 3 phut

- Chuyén cot sang tube 1.5ml

- Nho mau Ién gel bed

- Ly tam ¢ 3000 vong/phut trong 3 phut. Loai bo ¢t

- Thu mau: dung dich thu duoc sau khi ly tim cot.
Chay may giai trinh tw ABI 3100-Avant™ Genetic Analyser

Thuc hién giai trinh ty trén may giai trinh tu ABI 3100-Avant™ Genetic
Analyser (Applied Biosystem, M) v6i gel POP-7. Phan mém ABI PRISM® Gene
Scan® Analysis phién ban 3.7. Trinh tu nucleotide dugc phan tich theo cic thong sd
ctia phan mém di kém theo may

- Chuyén toan bd dung dich san pham DNA ciia phan tng PCR giai trinh tu
gen vao ting giéng twong tng trén dia chay mau (sample plate).

- bat dia vao may giai trinh tw ABI 3100.

- Khoi dong phan mém ABI PRISM® Gene Scan® Analysis phién ban 3.7.

- Hiéu chinh cic thong s6 theo phan mém trén va cai dat cac thong sb cho
phan tich két qua giai trinh ty (Pop7, capillary 50, sequencing v3.standard).
2.2.8. Nhap li¢éu va phan tich

S6 liéu duoc nhap bang Excel, phan tich bang pham mém Stata ver 14 va Excel.
Phan tich trinh ty gen bang chic ning BLAST trén NCBI, dinh danh trén Web
Flavivirus Genotyping Tool Version 0.0.
2.3. PHUONG PHAP NGHIEN CUU MUC TIEU 3
Noi dung: M6 ta thuc trang nhiém Leishmania ¢ mudi cat tai dia diém

nghién cuu.
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2.3.1. Pia diém nghién ctru: Khoa Con tring va Pong vat Y hoc - Khoa Vi rat —
Vién VSDTTU.
2.3.2. DPoi twong nghién ciru: Cac ky sinh trung Leishmania trén mudi cat cai thu
thap trong muyc ti€u 1.
2.3.3. Thiét ké nghién ciru: Mo ta cit ngang co phén tich phong thi nghiém
2.3.4. C& miu: Toan bo mau nguc bung cia mudi cat cai duge thu thap: 1009 mau.
2.3.5. Sinh pham va trang thiét bi

- Sinh phém tach chiét DNA/RNA: tuong tu muc 2.2.5

- Sinh pham Nested PCR:

+ GoTaq (Cat No M7123, Promega)

+ Cap mdi cho phan tng Nested-PCR [123]

M&i leishmania Vi tri Trinh tu (5°-3’) N(“)ng do
Nhom CBS2XF kDNA CGAGTAGCAGAAACTCCCGTTCA 10uM
Leishmania
PCR 1 CBS1XR KkDNA ATTTTTCGCGATTTTCGCAGAACG 10uM
Nhom LIR kDNA TCGCAGAACGCCCCT 10uM
Leishmania
1372 kDNA TCGCAGAACGCCCCT 10uM
PCR 2
-Chtng chuan:

+ Chung duong (Positive control — POS): Leishmania infantum 680 bp.

+ Ching am (No Template Control - NTC): st dung nudc khong chira
DNase-RNase dé kiém tra qua trinh pha sinh pham héa chét

+ Chirng am tach chiét (Negative Extraction Control — NEC): sir dung nudc
khong chtra Dnase-Rnase dé kiém tra qua trinh tach chiét

- Trang thiét bi: tuong tu muc 2.2.5.
2.3.6. Phan wrng Nested PCR

Pha sinh pham cho phan tmg Nested-PCR: theo hudng dan ctia bd sinh phdm
Gotaq (Promega).

TT Sinh pham Thé tich (ul) SO lwong phan tng (N)

1 Dém Gotap PCR x2 12,5 12.5xN
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2 Moixudi 1.5 1.5xN
3 MOoingugc 1.5 1.5xN
4 Nudc cat tinh sach 4.5 4.5xN
5  DNA mau 5

Tong sb 25

e Chu trinh nhiét cho nhom leishmania

PCR 1 v6i cip moi CBS2XF-CBS1X PCR 2 véi cdp moi LIR-13Z
Thoi Chu ky Théi  Chuky
Nhiét d6 (°C) glan p Nhiét @ (°C) glan p
94 2:00 94 2:00
94 0:30 94 0:30
54 0:30 } x 35 56 0:30 } x 35
72 1:00 72 1:00
72 10:00 x 1 72 10:00 x 1
12 o 12 o

e Nhan dinh két qua

- Két qua dugc chép nhan khi:

+ Ching duong: c6 bang dic hiéu twong duong vai kich thude cua cip moi
thiét ké 680 bp.

+ Ching am phan tmg (NTC), chimg am tach chiét (NEC): 4m tinh.

- MAu Am tinh v&i nhom Leishmania: sy xuét hién san phém PCR ¢ cac vi
tri khong ddc hiéu hoic khong c6 su hién dién cia san pham PCR.

- MAu duong tinh v6i nhém Leishmania: cic san pham PCR c6 kich thudc
trén 500 bp. Kich thudc band tuong ung: L. amazonensis MHOM/BR/73/LV78
(517bp); L. major MHOM/ET/95/FV1 (560-570 bp); L. infantum (680 bp); L.
tropica (750 bp) [123].

- Nhimg mau duong tinh bang Nested-PCR duroc thuc hién giai trinh tu gen (NGS).
2.3.7. Phwong phap giai trinh tw gen NGS (Next generation sequencing)

Giai trinh gen nhitng mAu duong tinh v6i Leishmania bang phuong phap NGS
(Next generation sequencing) voi bo kit Nextera XT DNA Library Prep. Pong déu thu
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vién miu bang may ISEQ 100 sir dung phuong phap Standard Normalization —

[1lumina.

Kiém tra nong do DNA st dung Qubit kit
« Po d6 tinh sach bang Nanodrop

* DPi¢n ‘di agarose

* Do nong d6 bang Quibit (don vi ng/ul)

+ Pha lodng mau: 0.2ng/ul

Chuén bi thu vién

. Su c‘h_mg Nextera transposome
» U bang may PCR tai 55*C-5 phut,
10*C

* Thao tac nhanh va lién tuc

Gin index bang PCR
« <12 mAu: chon s luwong i7 va 1 15 bét
ky. Dit liéu doc voi 1 loai index
« >=12 mau: dit lidu doc vai 2 loai
index

Tinh sach san pham PCR sau gin Index

* Sir dung kit AMPure XP

* Tinh sach trén gia tr

« Dung c6n 80%

« Sau khi tinh sach kiém tra lai chat lugng mau béng do
Quibit va dién di agarose

J

-
Pong déu thu vién mau ISEQ
+ Pha loing mau: 2nM
* Pooled thu vién
* Pha loang thu vién: 50pM
« Chuian hoa trong PhilX 2%
\_ J

Chay may
(20ul)

Hinh 2.1. Quy trinh giii trinh ty gen NGS véi miu dwong tinh véi nhém

Leishmania
Buiéc 1: Kiém tra nong dp DNA siv dung Qubit kit
- Chuén bi 2 tube cho 2 loai Standard (Qubit dSsSDNAHS1, HS2), mdi mau

can do chuan bi 1 tube.
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- Chuan bj Qubit working Solution: pha loang Qubit reagent theo ti 1¢ 1:200 trong
Qubit Buffer. Mdi miu va standard can chuan bi 200u] Qubit working solution.

- Mix mau do theo bang:

Thé tich Standard Assay tube (ul)  Tube miu can do (ul)
Qubit working solution 190 197
Standard 10 -

Mau - 3

Tong thé tich/tube 200 200

Vortex moi tube 2-3 gidy

Khoi dong may do Qubit, chon ché do twong ung voi muc dich do

Do standard 1 va standard 2

Po Sample, chon don vi quy dbi ng/ul va chon thé tich template (2ul)

Do lan luot cac mau, ghi két qua do dugc vao biéu mau.

Standards from kit

Ensure all reagents are (i "m
! at room temperature I i

Qubit® reagent oul, Y\ 10uL

(T 190 pL “g 'E’

Final Qubit® tube volume is 200 pL

199 x n pL* User Samples

Qubit®
180-199 pL
Working solution s ? ? @

1-20 pL\ 1-20 pl, 1-20 pL\

* where n = number of Standards plus number of Samples ‘@ @ ‘@

Final Qubit® volume tube is 200 pL

Hinh 2.2. Po nong dd DNA bing Qubit

Buéc 2: Chudn bi thu vién

Gin Tagment

Chuan bj mau: Pha loing mau vé néng do 0,2 ng/ul voi cac mau kich thude
dudi 2kbp thi c6 thé chay téi da 150 mau

- Ubc tinh sb lugng mau t6i da c6 thé chay cho 1 cardtrige theo kich thuéc mau.

Thé tich x 1 (ul)
TD 10 Tronl0 lan 55°C/ 5 phit
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DNA 5 10°C/ o
Tron 10 lan Ngay khi nhiét d6 giam dén 10
ATM 5 .
Spin down °C cho NT
NT 5 Nhiét d6 phong 5 phut
Tong 25

Gin index

- Tra 5ul ctia index i5 va Sul ctia index i7 vao mdi mau
- B6 sung 15ul NPM vao mdi mau, tron déu bang pipet
- Ly tam & tc d6 280g trong 1 phut

Két thuc budc nay tong thé tich mdi giéng 1a 50l

- Chu ky PCR gén Index

95°C x 95°C x
30 giay D 10 giay |:|

72°Cx 72°C x
72°C x I:l 30 gidy D 5 phut D
3 phut

55°Cx30gidy [ |
4°C x © I:l

A 4

A

12 chu ki

Buéc 3: Tinh sach san phdm PCR sau gin Index

- Vortex AMPure bead, spindown
- Tron san pham PCR voéi bead

oNéu DNA dau vao 1a DNA tong sd, tron thé tich san phdm PCR va Bead
theo ti 1& 3:2 (thé tich san phdm PCR 1a 50p1 va thé tich Bead 1a 30ul)
o San phém PCR kich thudc nho, xac dinh ty 1€ AMPure bead nhu sau:

Input size AMPure XP AMPure XP volume (ul)
(bp) recommendation ratio (thé tich PCR = 50pl)
300-500 1.8 90
>500 0.6 30

- Vortex tube chira san pham PCR c6 gin Index va Bead trén mdy trong 2

phut, 1800rpm
- U ¢ nhiét d6 phong trong 5 phat. Néu hat bead ban 1én trén nip tube thi

spin down nhe.
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- Cho tube 1én gia tir va dé trong 2 phut hodc toi khi dung dich tré nén trong
subt, cac hat tir bam hét 1én vi tri tiép xuc voi tu.

- Ht b6 toan bd dich ndi ma khong cham vao hat bead. Néu cham vao thi tra lai
dung dich, chd thém 2 phut nita trén gid tir &é dung dich trong sudt rdi hut bo dich néi.

- Rira 2 1an bang ethanol 80%

o Thyc hién trén gia tu

o B6 sung 200pl ethanol 80%, khong mix

ou trong 30 gidy

o Dung pipet hut bo dich

- C6 thé str dung pipet loai nhé dé hiit bé hoan toan ethanol

- Pé tube mo nép, khoé trong nhiét do phong cho dén khi hat bead se mat lai
(trong khoang 5-10 phut tuy diéu kién phong). Tranh dé hat Bead qua udt (con
EtOH) hoac qua kho (dut gay DNA)

- Pt mau vao khay, bo sung 52.5u1 RSB vao mdi mau

- Sur dung votex, shaking & 1800rpm trong 2 phut, spindown

- U ¢ nhiét do phong trong 2 phut

- Pit mau 1én gia tur, doi dich trong (khoang 2 phut)

- Dung pipet thu hdi 50ul dich trong chira DNA d tinh sach

- Kiém tra chét luong thu vién bang phuong phap:

o Po Qubit: do ndng do

o Dién di agarose: kiém tra kich thuéc band

Buéc 4: Dong déu thw vién méu

- Dya vao két qua do ndng d6 va két qua chay dién di 1a 300bp, dong déu
mau vé 2 thu vién:

o Cac mau 1,6,7,10,11,12,13,14,15,16,17,18 ddng déu vé néng do 0,2nM

o Cac mau 2,3,4,5,8,9,19,20 déng déu vé ndng d6 1nM

- Tron 1an thu vién, ldy céc thé tich dong déu 5pl mdi mau

- Pha loding thw vién tong vé nong d6 50pM trong RSB (pha lodng 40X)

o Vi du: thu vién tong 50pM =10pl mau pool + 390ul RSB

o Thu vién da pha loang phai dung ngay trong ngay
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Buwoce 5: Gidi trinh tw ISEQ

Hoa4 chit, sinh pham

Bio quan Str dung
Cartrige -20°C Ra dong trudce khi su dung
Flow cell 2°C - 8°C  Pé ¢ nhiét 6 phong tir 10-15 phit, mo khi st dung

-Ra dong cartrige theo 1 trong 3 phuong phap sau, khong két hop cac

phuong phap. Khong sir dung cartrige i dong nhiéu lan.

Phwong phap  Thoi gian Huéng dian
Tan trong 6 gio, khong o St dung 6 lit nudc dé 1am tan cartridge
nudc 20°C - qua 18 gid o Piéu chinh nudc trong bé 6n nhiét & 25°C hoic trdn nudc
25°C ndng véi nude lanh trong khoang nhiét d6 20°C -25°C
o Pé mit tai dung cartridge huéng 1én trén va ngap
trong nudc, dé vat ning ~2kg 1én trén dé ngan khong
cho tii n6i 1én trén.
o Khong dé nhiéu tai dung cartridge clng tan trong
nuéc, truong hop ndy nén lam tan bang phuong phap
nhi¢t d§ phong
Trong tu lanh 36 gio, Pé tii dung cartridge trong tu lanh, mat tii hudng 1én
2°C -8°C khong qua  trén, cic mat xung quang déu c6 khong khi luu thong
72 gid>  ké ca mat day.
Nhiét do 9 gio, khong Dé tai dung cartridge trén ban trong phong thi nghiém,
phong, 20°C - qué 18 gi6 mat thi hudng 1én trén, cdc mat xung quang déu c6
25°C khong khi luu thong ké ca mat day.

Cac budc thue hién

- Load cartridge:

o Sau khi d3 lam tan dong cartridge theo hudng dan, mé goi kim loai boc

cartridge. Tranh anh sang truc tiép tir cira so.

o Tron déu hoa chat trong khay dung bang cach lic 5 lan.

o G& khay cartridge 1én miat ban 5 1an (mat khay huéng 1én trén) cho cac

hoa chat khong con sot trén thanh va mat trén.

o Dung dau tip cam tryuc tiép vao vi tri loading trén cartrige, nhe nhang di
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chuyén dau tip vong tron dé mo rong vi tri loading

o Dung pipet htt 20ul Labrary loading nha vao vi tri loading trén cartrige

o M¢ goéi dung Flow cell. St dung ngay trong vong 24 gid sau khi mé goi.
Chi cham vao phén nhya cua flow cell, tranh cham vao bé mat kinh, sensor. ..

o Cam flow cell nim ngang, mit nhan hudng 1én trén, cho vao cartridge.

Thao tic v6i may ISEQ xem hwéng din sir dung may

Buéc 6: Phén tich va xir Iy sé liéu

Dt liéu sau khi giai trinh tg, st dung file FastQ dé phan tich. Phan tich béng
phan mém CLC Genomics Workbench 11.0 (Qiagen, Ptic). Pay 1a mot phan mém
thwong mai c6 ban quyén danh riéng cho viéc phan tich cac két qua giai trinh ty gen
thé h¢ mi.

Céc budc tién hanh nhu sau: Import dir liéu vao phan mém, kiém tra chat
luong trinh tu, tién hanh cat adapter va cac nucleotide nhidu ¢ hai dau trinh tu, loai
b6 cac doan chat luong thap hodc qua ngin, phan tich denovo dé tao cac contig,
chon céc contig phu hop blast 1én NCBI.

o Import dit liéu: Trong phan mém CLC Genomics Workbench, tién hanh
import dir liéu giai trinh tw NGS vao. Mdi mau gom co 2 file fastq dudi *.R1 va
* R2, tién hanh gop 2 file read niy vao 1 miu dugc mot file duy nhat trong phan
mém. Chi ¥ chon céac tinh niang pht hop véi trinh ty: phuong phéap giai trinh tu,
doan doc paired reads hay single read...

e Kiém tra chat lugng trinh ty: Cac trinh ty dugc kiém tra chét lugng giai
trinh tu bang thao tic Create sequencing QC report. Budc ndy s& gitp danh gia
dugc chat lugng giai trinh tu cia timg mau.

e Trims: Duya vao chat luong giai trinh ty, chon thong sb tién hanh chinh
stra cac reads. Cat adapter va cac nucleotide tin hiéu xdu & hai dau trinh tu, loai
bod cac doan co trinh tu nga‘in (dudi 20 nucleotide) hoac nhiéu cac nucleotide
chét luong thap.

e Phan tich Denovo: Céc reads sau khi dugc chinh sira s& tién hanh phan tich
denovo dé tao ra cac contig. Tuy thoc vao mau ma sb luong va chiéu dai contig s&

khac nhau.
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e Lya chon contig: Mdi méu tién hanh sap xép cac trinh tu contig theo thur tyr
tir trén xudng dudi. Lua cac trinh ty contig c¢6 kich thudc trén 200 bp ciia mdi miu
dé tao danh sach riéng tién hanh phan tich.

e Blast: Céac contig dugc lya chon s€ dugc blast 1én co s¢ dir li¢u trinh ty gen
ctia NCBI dé tién hanh so sanh. Dya vao cac két qua do dé tim xem cé phai tac
nhan dang nghién ctru hay khong.

X4y cay phat sinh chiing loai

- Trinh ty nhém Leishmania trén thé gidi dugc lya chon lam trinh ty tham
khao: Brazil 2012, Senegal 2016, Iran 2019, Bac Phi 2020. Cac trinh ty ndy cung
v6i cac trinh ty nhom Leishmania trong nghién ctiu dugc sap xép, so sanh bang
phan mém MEGA X.

- Cay phat sinh chung loai dugc xay dung dua trén phuong phap Maximum
likelihood, m6 hinh GTR+G va bootstrap 1000.
2.3.8. Phan tich bira &n mau

C& mau: DNA ctia mudi cat cai dugc ghi nhan no mau va duong tinh véi
Leishmania s& dugc ding dé xac dinh cic bita 4n mau. Viéc nay nham xic dinh
ching Leishmania nay lién quan dén bita an mau ciia mudi cat 1a mau ngudi hay
dong vat. Tuy nhién trong nghién ciru nay ching t6i khong tién hanh phan tich
bita 4n méau do cac miu duong tinh v&i Leishmania trong dé tai déu khong ghi
nhan ¢6 mau.

2.3.9. Nhap liéu va phan tich
S4 lidu duge nhap béng Excel, phan tich béng phém mém Stata ver 14 va

Excel. Dit liéu sau khi giai trinh ty, st dung file FastQ dé phan tich.
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Chuwong 3
KET QUA NGHIEN CUU

3.1. THANH PHAN LOAI VA MOT SO PAC PIEM PHAN BO CUA MUOI
CAT TAI 6 TINH MIEN BAC VIET NAM, 2016-2018
3.1.1. Thanh phan loai mudi cat theo giong, mat do va do phong phi

Trong ndm 2016, bang bay dén CDC, nghién ctru da thu thap duoc 2585 con
mudi cat, trong d6 c6 1511 con duc (58,5%) va 1049 con cai (40,6%) véi ti 1&
duc/cai 1a 1,44. Co 25 mau (0,9%) bi hu hai cac co quan khong thé phan biét
duc/cai. Mat do mudi cat trong ca dot thu thap bang tong s6 428 by trong thoi gian
23 d@ém 12 0,26 con/bay/dém (Bang 3.1).

Trong 2 nam (2017-2018), 2560 mau mudi cat da duoc lam tiéu ban va dinh
loai, trong d6 c6 127 ti€u ban (4.91%) khong dugc dinh loai do cac by phan quan
trong bi pha huy. 2458/2560 mau mudi cat dugc dinh loai dén giéng, trong do 1301
tiéu ban di duoc dinh loai dén loai va 1157 tiéu ban duogc dinh loai dén giéng hoac
phan gidng. Két qua dinh loai cho thiy c6 5 giong mudi cat: Sergentomyia (n=2067,
79,96%) chiém ty 1& cao nhat, tiép dén 1a Phlebotomus (n=340; 13,15%), Chinus
(n=31, 1,2%), Idiophlebotomus (n=14, 0,54%) va Grassomyia (n=6; 0,23%).

Tong s6 13 loai di dugc dinh danh, trong d6 Sergentomyia c6 7 loai
[Sergentomyia (Neophlebotomus) sylvatica, Sergentomyia (Parrotomyia) brevicaulis
group, Segentomyia (Parrotomyia) barraudi group, Sergentomyia (Sergentomyia)
bailyi, Sergentomyia (Neophlebotomus) hivernus, Sergentomyia (Neophlebotomus)
perturbans, Sergentomyia (Neophlebotomus) khawi]; Grassomyia c6 1 loai
[Grassomyia indica]; Phlebotomus c6 4 loai [Phlebotomus (Anaphlebotomus)
stantoni, Phlebotomus (Euphlebotomus) yunshengensis, Phlebotomus (Larroussius)
betisi, Phlebotomus (Euphlebotomus) mascomai] va Chinius c¢6 1 loai [Chinius

Jjunlianensis].
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Bang 3.1. S6 lwong, gidi tinh, mat do va do phong phii ciia mudi cat theo loai

tai 6 tinh mién nii phia Bic Viét Nam, 2016

. S6 . Mat Do phong
Loai Cai/Duc™ N i

lwong do phu
Sergentomyia (Neophlebotomus) sylvatica 249 87/161 (*')  0,0253 9,632
Sergentomyia (Parrotomyia) brevicaulis 66 49/17 0,0067 2,553
group
Segentomyia (Parrotomyia) barraudi group 324 303/21 0,0329 12,534
Sergentomyia (Sergentomyia) bailyi 55 44/11 0,0056 2,128
Sergentomyia (Neophlebotomus) hivernus 49 46/3 0,0050 1,896
Sergentomyia (Neophlebotomus) perturbans 11 5/6 0,0011 0,426
Sergentomyia (Neophlebotomus) khawi 25 7/18 0,0025 0,967
Sergentomyia sp2 201 140/58 (%) 0,0204 7,776
Sergentomyia sp3 10 8/2 0,0010 0,387
Sergentomyia und_sp 83 65/18 0,0084 3,211
Sergentomyia (Neophlebotomus) sp. 4 4/0 0,0004 0,155
Sergentomyia sp. 990 50/928 0,1006 38,298

")

Grassomyia indica 6 1/5 0,0006 0,232
Phlebotomus (Anaphlebotomus) stantoni 102 46/55 (")  0,0104 3,946
Phlebotomus (Euphlebotomus) 87 28/59 0,0088 3,366
yunshengensis
Phlebotomus (Larroussius) betisi 50 3/47 0,0051 1,934
Phlebotomus (Euphlebotomus) mascomai 35 17/18 0,0036 1,354
Phlebotomus (Euphlebotomus) sp. 21 5/16 0,0021 0,812
Phlebotomus (Larroussius) sp. 12 4/8 0,0012 0,464
Phlebotomus sp. 33 25/8 0,0034 1,277
Idiophlebotomus sp. 14 6/8 0,0014 0,542
Chinius junlianensis 31 27/4 0,0031 1,199
Khac (NA) 127 79/40 (**)  0,0129 4913
Tong sb 1049/1511

2585 () 0,2626 100

Khac (NA): s6 luong khong thé dinh loai, ™ s6 lwong khong thé phan biét cai/duc.
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e Gidng Sergentomyia

Sergentomyia xac dinh dugc 9 loai, trong d6 7 loai da duoc dinh danh: Se.
barraudi group va Se. sylvatica 14 2 loai nhiéu nhat voi sd luong ca thé thu thap
duogc 1an luot 12 324 con va 249 con. Tiép theo d6 13 5 loai voi tong sb 206 ca thé:
Se. bailyi (n=55), Se. hivernus (n=49), Se. brevicaulis (n=66), Se. khawi (n=25), Se.
perturbans (n=11). Hai loai v&i téng s6 211 mau vat (8,16%), dugc xac dinh 1a Se.
sp2 (n1=201) va Se. sp3 (n=10) c6 dic diém hinh thai biéu hién khong twong tng véi
cac loai hién c6 nén nhiéu kha ning 1a cac loai méi. Se. und sp. (n=83) 1a nhom
mau vat khéng dong nhat nén chiing t6i chua tach biét dugc loai, cé thé nhom nay
1a mot vai loai méi ching toi cAn nhitng dir liéu bo sung dé khang dinh thém vé
nhoém nay. C6 4 mau vat ciia mudi cat cai duoc xép vao giéng Sergentomyia phan
gidng Neophlebotomus tuy nhién cac dic diém dinh loai khong rd nén chung toi
xép vao nhom Sergentomyia (Neophlebotomus) sp.

C6 990 mau vat thudc nhom Sergentomyia sp. 13 cac mau vat thudc gidng
Sergentomyia cac dic diém tach phan gidng hodc tach loai khong rd rang. Pa phan
trong nhém nay 13 cac con duc Sergentomyia (n=928), chiém ty 1& nhiéu nhat
80,21% clia tong sd cac tiéu ban duogc dinh loai dén giéng hoic phan gidng.

e Giong Phlebotomus

Phlebotomus c6 4 loai: Ph. stantoni (n=102), Ph. yunshengensis (n=87), Ph.
betisi (n=50) va Ph. mascomai (n=35).

C6 21 mau vat thudc gidng Phlebotomus phan giong Euphlebotomus nhung
khong c6 dic diém dinh loai rd rang nén ching t6i sip xép vao nhom Phlebotomus
(Euphlebotomus) sp. Tuong tw nhu vdy voéi 12 mau vat cia nhoém Phlebotomus
(Larroussius) sp.

C6 33 mau vat thugc nhom Phlebotomus sp. 1a cac mau vat thudc giong
Phlebotomus cac dic diém tach phan gidng hoic tach loai khong rd rang.

e Giong Grassomyia, Idiophlebotomus va Chinius

Cac giéng khac bao gém 37 mau vat, chi duoc dai dién béi mot loai mdi
gidng, Ch. junlianensis va Gr. indica (Bang 3.1). 14 mau vat thudc
Idiophlebotomus khong thé dugc xac nhan mot cach chic chén vé cép loai va duoc

dat tén 1a Idiophlebotomus sp.
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3.1.2. Phén b6 mudi cat theo tinh

Toan bo cac tinh trong nghién ciru déu thu thap duge mudi cat (Bang 3.2 va
hinh 3.1). Mudi cat dugc thu thap & tinh Quang Ninh bang 68 by dén dit trong 4
dém, tai tinh Ninh Binh voi1 85 b?ly den trong 4 dém, tai tinh Lang Son st dung 76
bay dén dit trong 4 dém, tai tinh Lao Cai str dung 74 by dén trong 4 dém, thu tai
tinh Ha Giang sir dung 53 bay dén trong 3 dém va thu tai tinh Son La sir dung 72
bay dén trong 4 dém.

Tai Quang Ninh, 416 ca thé mudi cat dugc thu thap v4i mat d6 mudi cat 1a
1,53 con/bay/ngay va dd phong phtt RAQuang Ninh = 16,09. Cac loai thu thap dugc la:
Sergentomyia (Neophlebotomus) sylvatica (n=142), Segentomyia (Parrotomyia)
barraudi group (n=39), Sergentomyia (Sergentomyia) bailyi (n=3), Sergentomyia
(Neophlebotomus) hivernus (n=6), Phlebotomus (Anaphlebotomus) stantoni (n=9),
Phlebotomus (Euphlebotomus) yunshengensis (n=13), Phlebotomus (Larroussius)
betisi (n=3), Phlebotomus (Euphlebotomus) mascomai (n=16), Chinius junlianensis
(n=23). Tai Quang Ninh, phan bd 9 loai mudi cat thuoc 4 giéng, giong
Sergentomyia luu hanh chiém wu thé (n=302, 72,60%) tiép dén 1a gidng
Phlebotomus (n=57, 13,70%), Chinus (n=23, 5,53%), Idiophlebotomus (n=3,
0,72%), khong ghi nhan giéng Grassomyia tai day.

Tai Ninh Binh, 612 mau dugc thu thip véi mat do mudi cat 1a 1,80
con/biy/ngdy va do phong phii RAnim Binn = 23,68. Cac loai thu thap dugc la:
Sergentomyia (Neophlebotomus) sylvatica, Segentomyia (Parrotomyia) barraudi
group, Sergentomyia (Sergentomyia) bailyi, Sergentomyia (Neophlebotomus)
hivernus,  Grassomyia indica, Phlebotomus (Anaphlebotomus) stantoni,
Phlebotomus (Euphlebotomus) yunshengensis, Phlebotomus (Larroussius) betisi,
Phlebotomus (Euphlebotomus) mascomai, Chinius junlianensis. Tinh ca Se. sp2 va
Se. sp3 thi c¢6 t&i 12 loai mudi cat di dugc ghi nhan tai Ninh Binh. Se. und sp.
(n=18) 1a cac ca thé c6 dic diém hinh thai khac biét, tuy nhién viéc tach ching ra
thanh 1 loai méi cin c6 nhitng phan tich thém. 4 giéng ghi nhan la: Sergentomyia
(n=534, 87,25%) tiép dén la gidng Phlebotomus (n=48, 7,84%), Grassomyia (n=4,
0,65%), Idiophlebotomus (n=8, 1,31%). Khong thiy gidng Chinius tai day.
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Bang 3.2. SO lwong mudi cat, d9 phong phi, mat d9 va s6 lrgng loai theo tinh

Tén loai Quang Ninh Lang Lao Ha Son
Ninh Binh Son Cai Giang La
Sergentomyia (Neophlebotomus) sylvatica 142 11 30 63 3
Sergentomyia (Parrotomyia) brevicaulis group 22 26 18
Segentomyia (Parrotomyia) barraudi group 39 60 132 34 12 47
Sergentomyia (Sergentomyia) bailyi 3 49 3
Sergentomyia (Neophlebotomus) hivernus 6 11 18 2 3 9
Sergentomyia (Neophlebotomus) perturbans 11
Sergentomyia (Neophlebotomus) khawi 4 16 1 4
Sergentomyia sp2 168 4 1 28
Sergentomyia sp3 3
Sergentomyia und_sp 18 1 54 8
Sergentomyia (Neophlebotomus) sp. 4
Sergentomyia sp. 112 199 326 39 89 225
Grassomyia indica 4 2
Phlebotomus (Anaphlebotomus) stantoni 9 36 3 6 11 37
Phlebotomus (Euphlebotomus)
yunshengensis 13 74
Phlebotomus (Larroussius) betisi 3 1 11 3 27 5
Phlebotomus (Euphlebotomus) mascomai 16 4 5 1 8 1
Phlebotomus (Euphlebotomus) sp. 1 2 15 1 2
Phlebotomus (Larroussius) sp. 8 4
Phlebotomus sp. 7 1 12 7 6
Idiophlebotomus sp. 3 8 1 2
Chinius junlianensis 23 1 7
NA 31 18 58 1 14 5
Tong sb 416 612 728 122 347 360
Do phong pht (RA) 139
16,09 23,68 28,16 4,772 13,42 3
Mat d6 (D) 1,53 1,80 2,39 041 2,18 1,25
S6 loai (SR)* 9 12 11 8 11 8

NA: s6 luong khong thé dinh loai; * bao gdm ca Se. sp2 va Se. sp3
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Tai Lang Son, 728 mau vat duoc thu thap véi mat ¢ mudi cat 1a 2,39
con/bay/ngay va do phong phli RArang son = 28,16; 11 loai mudi cat dugc ghi nhan
trong do6 c6 10 loai da dugc dinh danh: Sergentomyia (Neophlebotomus) sylvatica
(n=30), Sergentomyia (Parrotomyia) brevicaulis group (n=22), Segentomyia
(Parrotomyia) barraudi group (n=132), Sergentomyia (Neophlebotomus) hivernus
(n=18),  Sergentomyia  (Neophlebotomus) khawi (n=16),  Phlebotomus
(Anaphlebotomus) stantoni (n=3), Phlebotomus (Euphlebotomus) yunshengensis
(n=74), Phlebotomus (Larroussius) betisi (n=11), Phlebotomus (Euphlebotomus)
mascomai (n=5), Chinius junlianensis (n=1). Mot loai da dugc xac dinh nhung
chua dinh danh 13 Se. sp2 (n=4). C6 1 miu Se. und sp. La ca thé c6 dic diém hinh
thai khac biét, tuy nhién viéc tdch no6 ra thanh 1 loai moi can ¢6 nhitng phan tich
thém. Co6 3 giong mudi cat 1a Sergentomyia (n=549; 75,41%) tiép dén 1a giéng
Phlebotomus (n=120; 16,48%), Chinius (n=1; 0,14%), khong ghi nhan giéng
Grassomyia va Idiophlebotomus.

Tai Lao Cai, 122 mau vat dugc thu thap v4i mat do 1a 0,41 con/bay/ngay va
do phong phti RArio cai = 4,72, 8 lodi mudi cét trong d6 6 loai dugc dinh danh
Sergentomyia (Parrotomyia) brevicaulis group (n=26), Segentomyia (Parrotomyia)
barraudi group (n=34), Sergentomyia (Neophlebotomus) hivernus (n=2),
Phlebotomus (Anaphlebotomus) stantoni (n=6), Phlebotomus (Larroussius) betisi
(n=3), Phlebotomus (Euphlebotomus) mascomai (n=1) va 2 loai dang doi dinh danh
1a Se. sp2 (n=1) va Se. sp3 (n=7). 2 mau vat dugc ghi 13 Se. und sp c6 nhiéu dic
diém hinh thai khac la, tuy nhién chua du dir liéu dé xép ching vao céac loai cu thé.
Chi ¢6 2 gidng Sergentomyia (n=111; 95,90%) va Phlebotomus (n=10; 8,20%) xuat
hién tai Lao Cai.

Tai Ha Giang, 347 mau vat dugc thu thap mat do mudi cat la 2,18
con/bay/ngay va d6 phong phtt RAua Giang = 13,42; 11 loai mudi cat duge thu thap
trong d6 10 loai da dugc dinh danh 1a Sergentomyia (Neophlebotomus) sylvatica
(n=63), Sergentomyia (Parrotomyia) brevicaulis group (n=18), Segentomyia
(Parrotomyia) barraudi group (n=12), Sergentomyia (Sergentomyia) bailyi (n=3),
Sergentomyia (Neophlebotomus) hivernus (n=3), Sergentomyia (Neophlebotomus)
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khawi (n=1), Phlebotomus (Anaphlebotomus) stantoni (n=11), Phlebotomus
(Larroussius) betisi (n=27), Phlebotomus (Euphlebotomus) mascomai (n=8),
Chinius junlianensis (n=7). Mot loai méi dugc ghi nhan cho dat tén 1a Se. sp2 (n=28),
¢6 54 miu Se. und_sp. Co dac diém hinh thai khac biét can ¢ nhiing phan tich thém. 4
giébng ghi nhan la: Sergentomyia (n=271; 78,10%) tiép dén 1a giéng Phlebotomus
(n=54; 15,56%), Chinus (n=7; 2,02%), Idiophlebotomus (n=1; 0,29%).

Tai Son La, 360 mau vat da duoc thu thap, mat do mudi cat 1a 1,25 con/bay/ngay
va do phong phii RAsen 1.=13,93; 8 loai mudi cat dugc dinh danh: Sergentomyia
(Neophlebotomus) sylvatica (n=3), Segentomyia (Parrotomyia) barraudi group (n=47),
Sergentomyia (Neophlebotomus) hivernus (n=9), Sergentomyia (Neophlebotomus) khawi
(n=4), Grassomyia indica (n=2), Phlebotomus (Anaphlebotomus) stantoni (n=37),
Phlebotomus (Larroussius) betisi (n=5), Phlebotomus (Euphlebotomus) mascomai (n=1).
8 mau vat dugc ghi 1a Se. und_sp c6 nhiéu dic diém hinh thai khéc la, tuy nhién chua da
dir liéu dé xép chung vao cac loai cu thé. Co 4 giéng duoc ghi nhan 1a: Sergentomyia
(n=300, 83,33%) tiép dén 1a giéng Phlebotomus (n=51, 14,17%), Grassomyia (n=2,
0,56%), Idiophlebotomus (n=2, 0,56%).

Gidng Sergentomyia chiém uu thé nhat trong 6 tinh, tiép theo la giong
Phlebotomus. Phan tich théng ké cho thiy su phan bd theo giéng gilta cac tinh
khong co sy khac biét dang ké. Nhung viéc phan bd theo loai, bao gdm ca Se. sp2
va Se. sp3, thi rit khac biét giita cac tinh (p-value =0.002, a=0.05). Cac loai
Segentomyia (Parrotomyia) barraudi group, Sergentomyia (Neophlebotomus)
hivernus, Phlebotomus (Anaphlebotomus) stantoni, Phlebotomus (Larroussius)
betisi, Phlebotomus (Euphlebotomus) mascomai déu c6 mit tai 6 tinh, trong khi Se.
bailyi va Se. sp2 chu yéu duoc phat hién & tinh Ninh Binh, Se. barraudi group &
Lang Son va Se. sylvatica tai Quang Ninh. Mtrc do phong phti loai cao nhat (SR =
12) duoc quan sat thay & Ninh Binh, trong khi mic d6 phong pht va mat do twong
ddi cao nhat duoc phat hién & Lang Son (RA =28,16; D =2,39).

3.1.3. Phan b6 mudi cit theo sinh cianh dit biy

Trong nghién ciru, 428 luot dit bdy dén CDC, dat & 7 loai sinh canh gdm

trong nha, ngoai nha, trong chudng gia stic, gia cAm, chudng lon, chudng ché va

hang dong.
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Bang 3.3. S0 lwong mudi cat, @9 phong phi, mat dd va so lwong loai theo

sinh canh
Tén loai Chuong Hang Chu(‘“tng Chudng Trong Ngoai Chudng

gia suc giacam ch6 nha nha lgn
Sergentomyia (Neophlebotomus) sylvatica 1 141 14 1 92
Sergentomyia (Parrotomyia) brevicaulis group 45 21
Segentomyia (Parrotomyia) barraudi group 4 172 4 1 138 5
Sergentomyia (Sergentomyia) bailyi 15 10 5 3 17
Sergentomyia (Neophlebotomus) hivernus 3 10 5 1 28 2
Sergentomyia (Neophlebotomus) perturbans 6 1 4
Sergentomyia (Neophlebotomus) khawi 3 16 1
Sergentomyia sp2 5 135 2 3 55 1
Sergentomyia sp3 9 1
Sergentomyia und_sp 20 1 2 60
Sergentomyia (Neophlebotomus) sp. 4
Sergentomyia sp. 12 566 12 2 6 378 14
Grassomyia indica 4 2
Phlebotomus (Anaphlebotomus) stantoni 11 32 8 7 11 24 9
Phlebotomus (Euphlebotomus) yunshengensis 80 1 6
Phlebotomus (Larroussius) betisi 19 1 30
Phlebotomus (Euphlebotomus) mascomai 2 24 1
Phlebotomus (Euphlebotomus) sp. 14 2 4 1
Phlebotomus (Larroussius) sp. 10 1 1
Phlebotomus sp. 3 15 2 1 11 1
Idiophlebotomus sp. 7 7
Chinius junlianensis 1 24 6
NA 5 68 9 1 2 39 3
Tong 65 1431 66 16 30 936 41
Do phong phii (RA) 2,51 5536 2,55 062 116 3621 1,59
Mat do (D) 0,12 0,79 0,10 0,36 0,08 0,23 0,07
Murc y nghia (Mean) 1,44 15,66 1,57 1,78 1,07 529 1,14
S4 loai (SR)* 9 15 7 5 6 15 5

NA: s6 luong khong thé dinh loai; * bao gdm ca Se. sp2 va Se. sp3
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Tai chudng gia stic: tong s6 bét duoc 14 65 con mudi cat, o phong phi trong ddi
RA chudng gia sic = 2,51; mat do mudi cat 13 Denudng gia sic = 0,12 con/bay/ngdy voéi mic ¥
nghia Mchubng gia sic =1,44 con/bay. Tong s6 c6 9 loai duoc thu thap cua 3 gidng mudi cét.

Tai sinh canh hang da: téng s6 bat duoc 1a 1431 con mudi cat, do phong phu
twong ddi R Anang= 55,36; mat do mudi cat 12 Dhane= 0,79 con/bay/ngay véi mirc y nghia
Mhang=15,66 con/bay. Tong sd ¢ 15 loai duoc thu thap cta ca 5 gidng mudi cat.

Tai chuéng gia cam: téng sb6 bat dugc 1a 66 con mudi cat, do phong phu
tuong d6i RAchung gia cim = 2,55; mat d0 mudi cat 13 D chubng gia cam = 0,10
con/biy/ngay véi mirc ¥ nghia M chubng gia cim =1,57 con/bdy. Tong s6 c6 7 loai dugc
thu thap cua 2 giébng mudi cat.

Tai chuéng cho: téng s6 bt duoc 1a 16 con mudi cat, do phong phu tuong dbi
RAchubng cho= 0,62; mat dd mudi cat 12 D chudng che= 0,36 con/bay/ngay véi mitc ¥ nghia
M chubng cho =1,78 con/bay. Tong s6 ¢o 5 loai dugce thu thap cia 2 gidng mudi cat.

O trong nha: tong s6 bat dugc 1a 30 con mudi cat, dd phong phu tuong dbi
RArong nha= 1,16; mat d6 mudi cit 13 Dyong nna= 0,08 con/bay/ngay véi mirc ¥ nghia
Murong nhi=1,07 con/bdy. Téng sd ¢ 6 loai dugc thu thap cua 2 gibng mudi cat.

O ngoai nha: téng sd bat dugc 1a 936 con mudi cat, d6 phong phu tuong d6i
R Angogi nha= 36,21; mat d mudi cat 1a Digosi nna= 0,23 con/biy/ngay v&i mitc ¥ nghia
Magosi nha=3,29 con/bay. Tong s6 ¢ 15 loai duoc thu thap cta ca 5 gidng mudi cat.

Tai chuéng lon: téng s6 bat duoc 1a 41 con mudi cat, do phong phu tuong dbi
RA chuéng lon= 1,59; mat 0 mudi cat 12 D chusng 1on= 0,07 con/bay/ngay véi mirc ¥ nghia M
chubng lon=1,14 con/biy. Tong s6 c6 5 loai duoc thu thap cua 2 giéng mudi cét.

Nhu vay, mudi cat duge thu thap nhiéu nhét trong cac hang dong (n = 1431,
d6 phong phii twong d6i RA = 55,36 va Dhane = 0,79). D6 phong pht loai cao nhat 13
& hang (SRhang = 15, bao gom ca Se. Sp2 va Se. Sp3 ). Vé mirc d6 phong phu twong
d6i, ching toi ciing da thu thap dwoc nhiéu mudi cat ngoai nha, véi 936 mau vat
tuong tmg v6i RA=36,21 va d6 phong phu ciia loai SR=15 (bao gdm ca Se. Sp2 va
Se. Sp3). Tuy nhién, mat d mudi cat dugc thu thap béng cac bay dit trong chuéng
nudi cho cao hon so voi dat ngoai nha (Dechudng che = 0,36, Dngoai nna = 0,23). Mat do

mudi cat trong nha thap va tuong ty voi mat do trong chudng ga/gia cam/vit va thap
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hon mat do trong chudng nudi nhét gia stc trau/bd/dé (Dirong nha= 0,08; Dehusng gia cim
= 0,10; Dechuéng gia sic = 0,12). Su phan bd ndy theo sinh canh 1a khong khac biét dang
ké gitra 6 tinh.

Trong cac hang dong sé lugng loai 1a nhidu nhat, tit ca cac giéng va loai da
dugc tim thdy (Bang 3.3 va hinh 3.1). Tuy nhién, gidng Sergentomyia la dai dién
nhat, tiép theo 1a giéng Phlebotomus. Trong chudng ché va trong nha, loai mudi cat
dugc thu thap nhiéu nhat 1a Ph. stantoni (Nehuing cho = 7 VA Nirong nha = 11). Diéu déng
cha y 1a Se. sp2, Se. sp3 va Se. und_sp. Chii yéu duoc phat hién trong hang dong va
ngoai troi. Cac phén tich théng ké cho thay sy phan bd cua cac loai 1a khac nhau tuy
theo sinh canh (p-value <0,01, o= 0,01).

3.1.4. Phéan b6 mudi cat cai tai 6 tinh mién nui phia Bic Viét Nam, 2016

Nghién ctru thyc hién viéc sang loc tac nhan trén cac c4 thé mudi cat cai.
Trong téng s6 2585 mau mudi cat thu thap da xac dinh duoc 1049 mudi cat cai
(Bang 3.1). Trong d6, 40/1049 (3,81%) mudi cat cai c6 nhitng dic diém hinh thai
dep, déy du cac bd phan dugc chon lam tiéu ban toan than (mau Taxo) nén khong
tach chiét DNA/RNA trén cic ca thé nay. S6 mau con lai 1009/1049 mudi cat cai
duge md va chia ra 1am 2 loai mau: phén dau va bod phan sinh duc dugc tién hanh
lam tiéu ban, phan lung nguc va phan trén cia bung dugc tach chiét DNA/RNA
tong sb dé sang loc Leishmania va Flavivirus.

Mudi cat cai dugc thu thap tai 6/6 tinh trong nghién ctru. S6 luong mudi cat
cai thu thap dugc nhiéu nhat tai Ninh Binh va Lang Son véi s6 luong 298 ca thé
(28,41%) va 294 ca thé (28,03%), tiép dén 1a Ha Giang 159 ca thé (15,16%), Quang
Ninh 125 ca thé (11,92%), Son La v&i 98 ca thé (9,34%) va Lao Cai 75 ca thé
(7,15%) (Hinh 3.2).

Mau duogc thu thap lam tiéu ban toan than (mau Taxo) dugc dai dién cho ca 6
tinh, v&i s6 miu duoc 1am tiéu ban nhiéu nhét 1a Ninh Binh (n=16), Quang Ninh
(n=14), Son La (n=5), Ha Giang (n=3), Lao Cai va Lang Son mdi tinh c¢6 1 miu lam

tiéu ban dai dién.
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Quang Ninh Ninh Binh Lang Son Lao Cai Ha Giang Son La
B MauTaxo B Mau Tach chiét
Hinh 3.2. Sy phian b6 mudi cat cai tai 6 tinh nghién ciru, 2016
3.2. THUC TRANG NHIEM FLAVIVIRUS O MUOI CAT TAI PIA PIEM
NGHIEN CUU
3.2.1 Sang loc Flavivirus trén mudi cat cai
Nghién ctru sir dung cap mdi cFD2/MAMD trén gen NS5 dé xac dinh vi rit
thudc nhém Flavivirus trén mudi cat cai theo Scaramozzino (2001) va thuong quy

chuan PTN Vi rat Arbo — Vién VSDTTU.
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Hinh 3.3. Két qua RT-PCR sang loc Flavivirus trén mudi cat cai
(+): Mau chiig duong, (-): Mau chting 4m, (MW): Thang trong luong phéan tir 100bp
Cac giéng dugc danh sé twong img voi mau mudi cat cai duoc sang loc Flavivirus.
Két qua sang loc duoc chia ra 1am 2 nhom:
Mau nghi ngd duong tinh véi Flavivirus: ¢6 kich thudc san pham PCR trong
khoang 250 bp: mau 11, 24 (Hinh 3.3.A), 28, 29, 30 (Hinh 3.3.B).
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Mau am tinh v6i Flavivirus: cac mau khong xuét hién band, tuong ty nhu cac
mau chimg 4m: mau 18-20, 23 (Hinh 3.3.A); mau 25-27 (Hinh 3.3.B); mau 690, 698,
702 (Hinh 3.3.C) hoic cac mau xuét hién céac band tai cac vj tri khong dac hi¢u (khong
tai vi tri 250bp): mau 17, 21 (Hinh 3.3.A) hay cac mau 689, 691-697, 699-701 (Hinh
3.3.0).

93;9,22%
21;2,08%

® Am tinh W Nghi duong tinh Khong dac hi¢u

Hinh 3.4. Ty 18 sang loc Flavivirus trén mubi cat cai

Két qua sang loc Flavivirus trén mudi cat cho thay c6 21/1009 mau duoc
nghi ngd 1a dwong tinh véi Flavivirus hay RNA Flavivirus co lién quan dén mudi
cat (2,08%). 895 mau dugc xac dinh 1a 4m tinh voi Flavivirus, chiém ti 1& 88,7%,
con lai 93 mau co san phém PCR, tuy nhién lai khong dac hiéu voéi Flavivirus, cac
mau mau nay chiém ti 1& 9,22% (Hinh 3.4).

Toan bd 21 mau duong tinh v&i Flavivirus bang phuong phap RT-PCR s&
duogc tién hanh giai trinh ty gen dé khang dinh sy c6 mat cta Flavivirus trong quin
thé loai mudi cat dugc thu thap.

3.2.2. Xac dinh Flavivirus bang phwong phap giai trinh tw gen Sanger

Két qua thu duoc sau khi giai trinh tu cta 21 mAu nghi ngd thu duoc két qua:
16 mau ma trong d6 chung toi khong tim thdy bt clr thong tin nao khi so sanh cac
trinh tu ctia cdc mau d6 1én co s dit liéu gen cia NBCI. C6 3 mau c6 céc trinh tu

cho két qua twong dong véi Flavivirus, tuy nhién d6 dai doan tuong dong quéa ngin
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(<31bp) d xac dinh. Sir dung dit liu Flavivirus Genotying Tool Version 0.0
(https://www.rivm.nl) dé phan tich di xac dinh dugc 2 miu sb 4 (M2.25.56) va 17
(M3.57.07) ¢6 cac trinh ty dugc xac dinh 1a Dengue typ 2 (DEN2). Mau M2.25.26 ¢6
d6 dai 223 bp nam trén vi tri 8928-9159 va mau M3.57.07 c6 d6 dai 237 bp trén vi tri
8952-9189 cua vung gen NS5 (Hinh 3.5).

Flavivirus Genotyping Tool Version 0.0

Submit Job Howtocite Introduction Howtouse Example sequences
Flavivirus Genotyping Tool Results

You may bookmark this page to revisit results of this job (2059842368) later.

Name Length BLAST result BLAST score cluster/support
M2.25.56 223 Flaviviridae Flavivirus Dengue virus 76.99115 Dengue virus 2 97.0
M3.53.07 237 Flaviviridae Flavivirus Dengue virus 87.94643 Dengue virus 2 100.0

Developed by: RIVM (Harry Ve Annelies Ki ) and Emweb bvba.

Hinh 3.5. Két qua dinh loai Flavivirus trén web https://www.rivm.nl
3.2.3. Mt s6 diic diém Flavivirus trén cac loai mudi cat cai
Trong s6 6 tinh diéu tra, két qua sang loc ghi nhan sy xudt hién cua cac doan
RNA ciia DEN2 trén céc ca thé mudi cat cai ¢ 2 tinh 1a Ninh Binh va Lang Son.
Céc tinh con lai 1a Ha Giang, Lao Cai va Quang Ninh, Son La chua tim thay dau vét
ctia Flavivirus trén quan thé mudi cat. Ti 16 mudi cat cai mang RNA cua Flavivirus
(DEN?2) trén quan thé mudi cat cai nghién ctru ctia chung t6i 12 0,198 % (n=2/1009)

Bang 3.4. Thong tin miu nghi nhiém Flavivirus trén quin thé mudi cat

Tinh Vido Kinh d Mudi cat Sinh cinh  Flavivirus
Ninh Binh
20°13.983° 105°42.704° Sergentomyia sp2 Hang DEN2
(M2.25.56)
Lang Son
21°56.069° 106°41.061°  Sergentomyia barraudi Hang DEN2
(M3.53.07)

Mau mudi cat cai mang RNA ctia DEN2 dau tién (M2.25.56) dugc thu thap
ngay 28/06/2016 tai to Bai Ca, x4 Cuc Phuong, huyén Nho Quan, tinh Ninh Binh
(vi @6 20°13.983’; kinh do 105°42.704”). Mau nay duoc sang loc trén mudi céat cai
Sergentomyia sp2 thu thap trong hang.


https://www.rivm.nl/
https://www.rivm.nl/
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Mau mudi cat cai mang RNA ctia DEN2 tht 2 (M3.53.07) dugc thu thap
ngay 03/8/2016 tai thon Khom Khong, xd Hong Phong, huyén Cao Loc, tinh Lang
Son (vi d6: 21°56.069°, kinh do: 106°41.061”). Mau duoc sang loc trén mudi cat cai
Sergentomyia barradi thu thap ¢ sinh canh trong hang.
3.3. THUC TRANG NHIEM LEISHMANIA O MUOI CAT TAI PIA PIEM
NGHIEN CUU
3.3.1. Sang loc Leishmania bang phwong phap Nested-PCR

Nghién cuu st dung ky thuat Nested-PCR cua Noyes va cs (1998)

L1 L2
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Hinh 3.6. Két qua Nested-PCR sang loc Leishmania trén mudi cat cai
(+): Mﬁg ching duong; (-): Mau chimg am; (MW): Thang trong lugng phén tr 100bp
Céc giéng dugc danh so twong irng vi mau mudi cat cai dugce sang loc Leishmania
Trong s6 1009 mau duogc sang loc, 20 mau duong tinh véi Nested PCR va
989 mau am tinh. Hinh 3.6 1a hinh anh két qua dién di ctia cac mau nghi ngd nhiém

Leishmania sau khi chay sang loc bang phuong phap Nested-PCR.
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Bing 3.5. Miu nghi nhiém Leishmania bing phwong phap Nested-PCR (n=20)

Nhém So
mau lwgng

Kich thwoe

Ky hi¢u mau san phim (bp)
Mau 68 (Hinh 3.6-L1)

1 0 : 300

Mau 895 (Hinh 3.6-L6)

Mau 79 (hinh 3.6-L4) Mau 99
2 06 (hinh 3.6-L2) Mau 906, 907, 500
909, 910 (hinh 3.6-L7)

Mau 96 (hinh 3.6-L1) Mau
181(hinh 3.6-L5)
3 05 N 600-750
Mau 900, 897 (hinh 3.6-L6) va 912
(hinh 3.6-L7)
Mau 69 (hinh 3.6-L2), Mau 75,
92 (hinh 3.6-L3)
4 07 N >=800
Mau 904, 905, 899 (hinh 3.6-

L6) va 663 (hinh 3.6 L8)

Toan bd 20 miu nay s& duoc tién hanh giai trinh ty gen dé khang dinh su co
mit cta Leishmania trong quan thé loai mudi cat duoc thu thap.

3.3.2. Xic dinh Leishmania bang phwong phap giii trinh tw gen NGS

Giai trinh gen bang phuong phap NGS véi bo kit Nextera XT DNA Library
Prep. Pong déu thu vién mau bang may ISEQ 100 st dung phuong phap Standard
Normalization — [llumina.

Két qua sau khi giai trinh ty cia 20 mau duong tinh v6i Nested PCR chiing
t6i thu dugc tong sd 121,651 doan trinh ty (10GB) véi kich thudce tir 20 bp dén
1728 bp (trung binh 73,945 bp). Ching t6i loai bé cac doan trinh ty c6 kich thudce
qua nho (dudi 200bp) thu dugc 71 doan trinh ty gen phan tich (Bang 3.6).
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Bing 3.6. Két qua blast cac trinh tw thu dwoc bang phwong phap NGS Ién co

s¢ dir liéu NCBI
S6 trinh ty c6 sy . . .
x 3 So trinh ty  So trinh ty khong cé Tong so
STT mau  twong dong voi L . .
Leishmania chwa xac dinh thong tin trinh tw
1 3 3
2 2 1 1 4
3 3 3
4 1 2 3
5 2 3 5
6 1 2 3
7 3 3
8 3 3
9 3 3
10 3 3
11 3 3
12 1 4 5
13 1 2 3
14 1 2 3
15 1 2 3
16 3 3
17 1 3
18 1 3
19 3 3
20 7 2 9
Tong sb 10 21 40 71

Trong s 71 trinh ty thu duge c6 40 trinh ty khong tim thdy thong tin khi
Blast 1én co s& dir liéu gen ciia NBCI, 21 trinh tu cho két qua twong ddng tuy nhién
thong tin loai thu dwgc khong lién quan dén Leishmania. Chi c6 10 trinh ty duoc
xac dinh 1a Leishmania thuoc vé 3 mau: 2, 4, 20. Mau sb 2 va 20 c¢6 trinh tu gen
tuong d@)ng voi cac class 13, 16, 18, 25, 31, 38, 39 va 50 trén gen minicircle
kinetoplas cta Leishmania infantum, trong khi d6 mau sé 4 c6 trinh tu twong dong
v6i nhiém sic thé 27 ciia Leishmania tir vi tri 251340 - 268948 (Bang 3.7, Hinh 3.7;
3.8va3.9).
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Bang 3.7. Két qua phén tich cac miu cé trinh ty c6 sy twong ddng voi

Leishmania bing phwong phap NGS

A X . Kich thwéc Gen dich trén Ving twong don
Tén mau Trinh tw (bp) Leishmania g (% )g g
Mdu 2 22 616 NEEMT ) kinetofil?t Class 16 (98%)
. - DNA minicircle °
(Vietnam/NB28062006) o4 31 Class 25 (97%)
Nhiém sac thé 27 251340 —252246
Mau 4 4.1 907 L~ doyann{ (99%)
(Vietnam/QN01062006): Nhiém séc thé 27 268542 -268948
L. infantum (99%)
Class 31 (94%)
20-1 1086 Class 38,39 (98%)
20-2 715 o ' Class 18 (96%)
Miu 20 20-3 704 Minicircle klr}eFoplast Class 25 (97%)
(Viemam/SL10102016)  20-4 670 (kDNA minicircle) ) 16 (99%)
20-5 618 Class 13 (99%)
20-6 560 Class 50 (85%)
20-9 329

Class 16 (95%)

Trong 20 mau duong tinh v6i Nested PCR, sau khi phan tich cac trinh ty thu

duoc da xac dinh duoc 3 mau cé trinh ty twong dong véi Leishmania: Mau s6 2

(Vietnam/NB28062006): twong tmg v&i miu 69 (Hinh 3.7A-L2): >800bp; mau sb

20 (Vietnam/SL10102016): twong tmg véi mau 79 (Hinh 3.7A-L4): 500 bp va miu

s6 4 (Vietnam/ON01062006):tuong (ng véi mau 663 (Hinh 3.7B-L8): >800bp.

91

Leishmania infantum (MT598307.1)
Leishmania infantum (MT598301.1)
Leishmania infantum (MT598303.1)
Leishmania infantum (MT598302.1)
Leishmania infantum (MT598304.1)
Leishmania infantum (MT598306.1)

85

87
95

Leishmania infantum (MN417276.1)
Leishmania infantum (MT598305.1)
Leishmania chagasi (AF308682.1)

Vietnam/NB28062006

Leishmania infantum (MN417275.1)

Leishmania infantum (MN417272.1)
Leishmania infantum (MN417274.1)
Leishmania infantum (KU587709.1)

e |

0.020

Leishmania infantum (MN417273.1)

Hinh 3.7. Cay chiing loai phat sinh trén gen KDNA minicircle ctia miu thu

thap tai Ninh Binh (Vietnam/NB28062006).
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Bing 3.8. So sanh céc trinh ty trong miu Leishmania & Ninh Binh -

Vietnam/NB28062006
Kich Vung gen
Trinh 88 . .
thude trén KDNA Cac chung tuong dong Loai
tu
(bp) minicircle

MT598307.1, MT598304.1,
2-2 616 class 16 MT598306.1, MT598302.1, Leishmania infantum
MT598301.1, MT598303.1

MT598345.1, MT598341.1,
MT598347.1, MT598346.1,

2-4 231 class 25 Leishmania infantum
MT598343.1, MT598342.1,

MT598344.1

— Leishmania sp. (AJ270115.1)

— Leishmania infantum (MT598437.1)
Leishmania infantum (MT598436.1)
Leishmania infantum (MT598441.1)
Leishmania infantum (MT598438.1)
Leishmania infantum (MT598442.1)
— Leishmania infantum (AJ270144.1)
— Leishmania infantum (MT598439.1)
Leishmania chagasi (JX156568.1)

60

98

Vietham/SL10102016

A

0.0050

Hinh 3.8. Cay chiing loai phat sinh trén gen KDNA minicircle ctia miu thu

thap tai Son La (Vietnam/SL210102016).
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Bing 3.9. So sanh céc trinh ty trong miu Leishmania & Son La -

Vietnam/SL.210102016

Kich
Trinh
thuwéc

tw
(bp)

Vung gen trén
kDNA

minicircle

Cic chiing twong dong

Loai

20-1 1086

class 31, 38, 39

JX156568.1, MT598442.1,
MT598441.1, MT598439.1,
MT598438.1, MT598437.1,
MT598436.1, MT598440.1,
MT598389.1

Leishmania infantum

20-2 715

class 18

MT598315.1, MT598316.1

Leishmania infantum

20-3 704

class 25

MT598346.1, MT598345.1,

MT598341.1, MT598347.1,

MT598342.1, MT598343.1,
MT598344.1

Leishmania infantum

20-4 670

class 16

MT598302.1, MT598306.1,

MT598304.1, MT598307.1,

MT598303.1, MT598301.1,
MT598305.1

Leishmania infantum

20-5 618

class 13

MT598284.1, MT598286.1,
MT598285.1, MT598289.1,
MT598288.1, MT598283.1,
MT598287.1, EU437404.1,
KY950666.1

Leishmania infantum

20-6 560

class 50

JX156608.1

Leishmania infantum

20-9 329

class 16

MT598304.1, MT598307.1,
MT598301.1, MT598303.1,
MT598306.1, MT598305.1

Leishmania infantum

Trén ciy ching loai phat sinh, miu Vietham/NB28062006 (Ninh Binh) va

mau Vietnam/SL10102016 (Son La) cung nhom véi chung Leishmania infantum &
Bic Phi 2020, Iran 2019, Senegal 2016 hay tén goi khac & My la tinh 13 Leishmania
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chagasi & Brazil 2012. Mau Vietnam/NB28062006 c6 trinh tu gen tuong dong véi 2
class 16, 25 trén gen kDNA minicircle cia Leishmania infantum véi ty 1€ tuong ing
98% va 97%. Mau Vietnam/SL10102016 c6 trinh tu gen twong dong véi 8 class 13,
16, 18, 25, 31, 38, 39 va 50 trén gen kKDNA minicircle cua Leishmania infantum véi
ti 1& twong ddng tir 85% dén 99% (Béang 3.7).

— Vietnam/QN01062006
Leishmania chagasi (CP048191.1)
Leishmania infantum (FR796459.1)
Leishmania donovani (CP029526.1)
Leishmania infantum (LR812960.1)
Leishmania donovani (LR812647.1)

- Leishmania infantum (CP027826.1)
Leishmania donovani (CP022642.1)
Leishmania chagasi (CP048155.1)

100

e

0.10

Hinh 3.9. Cay chiing loai phat sinh gen trén NST 27 ciia miu thu thip tai
Quéang Ninh (Vietnam/QN01062016).

Mau thu thap tai Quang Ninh - Vietnam/QN01062016 cho thy tuong dong
v6i Leishmania donovani (Phap) hodc Leishmania infantum (Tay Ban Nha), cung
nhom véi Leishmania sp. tai Hy Lap. Tuy nhién, co s¢ dit liéu phan tich dya trén su
tuong dong tai nhiém sac thé 27 véi 1 trinh ty thu duoc c6 do dai 907 bp, tuong
ddng vai vi tri 251340 —252246 trén chung L. donovani CP022642.1 va 268542-
268948 trén chung L. infantum LR812960.1, chua du do tin cay dé dinh loai mau
nay (Bang 3.7).



91

>Leishmania donovani strain pasteur chromosome 27, complete sequence
Sequence ID: CP022642.1 Length: 1159903
Range 1: 251340 to 252246

Score:1670 bits(904), Expect:0.0,

Identities:906/907(99%),

Sampled4 1

Sampled4 241
Sbjct 251580
Sample4 301
Sbjct 251640

Sample4 361

Sample4 841
Sbjct 252180
Sample4 901

Shjct 252240

Gaps:0/907(0%), Strand: Plus/Plus

CCAGCGGGAGCGCCCGTCAGAGTCGCTGCAACGTGTTGGCGGAACCGCCGTCTTTGGTTG

CELLEELEEEREEE e e e e e e e e eyt
CCAGCGGGAGCGCCCGTCAGAGTCGCTGCAACGTGTTGGCGGAACCGCCGTCTTTGGTTG

AGCAAATCATGCATAGCACTCCAGAGGACCGAGCGCGTCTTGGGCGTGAGCTGCTGCTGC

CELEEETEEELEEEE e e e e e e e ety
AGCAAATCATGCATAGCACTCCAGAGGACCGAGCGCGTCTTGGGCGTGAGCTGCTGCTGC

GACAAGTGCGAGAGCATCAGCGCCGCCCCGGTGCCGTCGACTAGAGTGGCGAATGATGTA

CEEEEETEEEEEEErEe et e e ety
GACAAGTGCGAGAGCATCAGCGCCGCTCCGGTGCCGTCGACTAGAGTGGCGAATGATGTA

GGCTCGCACCGGAGCCGGAGGGAGCGAGAGGGCGGATGGAAGGCCGTGCAGCGCTGCTTG

COLEEEEEEEEEEEE et e e e et e e et
GGCTCGCACCGGAGCCGGAGGGAGCGAGAGGGCGGATGGAAGGCCGTGCAGCGCTGCTTG

TGCAGCACGTTCGCCAAAAGGTAAAGAAAAAAGTGGAACAGTGTTTGTGGCGCCTGTCTC

COCCEEELEEEREECE et et e e e e e e e e e
TGCAGCACGTTCGCCAAAAGGTAAAGAAAAAAGTGGAACAGTGTTTGTGGCGCCTGTCTC

TGCACGCGGGTCGCGAGTCGACACACCGTGTCTCTTGGTTCTAGTTGAAAGGTGGATCGG

COCLEEELEETEEEE e e e e et e e e et
TGCACGCGGGTCGCGAGTCGACACACCGTGTCTCTTGGTTCTAGTTGAAAGGTGGATCGG

TGGTAGTGATACGAGAGAGAGAGAGCCACGTTAGATCGAGTGTGCGTATGTGTTTGTGTG

TATGCGGTCCTCTCTGTTTGCTCCGTGAACCGCCCGCCTGCCTATTGGAGGCTGCAGAAG

CELLEELEEEE e e e e e e et e e rrr
TATGCGGTCCTCTCTGTTTGCTCCGTGAACCGCCCGCCTGCCTATTGGAGGCTGCAGAAG

TACGAGATGCGAGCATCTCAAGATGGTGCAGATAAGAACAAAAGGAAAAAGGCAGCTGCG

CECLEELEEEEEEE e et e e e e e e e e e e e e rrrn
TACGAGATGCGAGCATCTCAAGATGGTGCAGATAAGAACAAAAGGAAAAAGGCAGCTGCG

TCACGCACCAGGGTGCGCGCAGGCTTAGTTCAACGAAAGCACCAGCATAGACGCACTCGC

CELLUEEEEECEEEE et e e e e e e e rrrnl
TCACGCACCAGGGTGCGCGCAGGCTTAGTTCAACGAAAGCACCAGCATAGACGCACTCGC

GTATGGGTCTCGGGGATGCTAAGCAAGCTGGCACATGTTGGCGAGGTGCTTCCTGGATAA

CELRUEEEEEEEEE e et e e e e e ety
GTATGGGTCTCGGGGATGCTAAGCAAGCTGGCACATGTTGGCGAGGTGCTTCCTGGATAA

TGCGGAAGAGGGTTTAGGCTCCCAGAGATGCACTACCCTCTCTTCTCCTGCGGCGCTCTG

CELLEEEEEEEEEEE e et e e e e e nrrn
TGCGGAAGAGGGTTTAGGCTCCCAGAGATGCACTACCCTCTCTTCTCCTGCGGCGCTCTG

GGCACGGTTGGCATAAACGAGACGCAAGACAATCGATTACGTGGTATCGCACGTCCTCCT

COEEEETEEEE e e e e e e e e e el
GGCACGGTTGGCATAAACGAGACGCAAGACAATCGATTACGTGGTATCGCACGTCCTCCT

TGCTCTGGCTCTCTGCATGAAGTCTCTCCTTCTGCTACTTTGACGTTCCTCCTCCGCGCG

COLEEEEEEET et e e e e e e e e nen
TGCTCTGGCTCTCTGCATGAAGTCTCTCCTTCTGCTACTTTGACGTTCCTCCTCCGCGCG

CTCTGGCTTCTCCCATACACGCGTGTGGTACTGGTGCAGGAGCTTGCCAAATCGCAACAA

CLEEEEETEE e e e e e e e e et et e e e
CTCTGGCTTCTCCCATACACGCGTGTGGTACTGGTGCAGGAGCTTGCCAAATCGCAACAA

GAAGTGA 907

[T
GAAGTGA 252246

60
251399
120
251459
180
251519
240
251579
300
251639
360
251699
420
251759
480
251819
540
251879
600
251939
660
251999
720
252059
780
252119
840
252179
900

252239

Hinh 3.10. So sanh trinh ty miu thu thip tai Quing Ninh
(Vietnam/QN01062016) véi chung L. donovani CP022642.1
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>Leishmania infantum genome assembly, chromosome: 27
Sequence ID: LR812960.1 Length: 1175412
Range 1: 268042 to 268948

Score:1670 bits(904), Expect:0.0,

Identities:906/907(99%),

Sampled4 1

Sbjct 268042
Sample4 61

Sbjct 268102
Sample4 121
Sbjct 268162
Sample4 181
Sbjct 268222
Sample4 241
Sbjct 268282
Sample4 301
Sbjct 268342
Sample4 361
Sbjct 268402
Sample4 421
Sbjct 268462
Sample4 481
Sbjct 268522
Sample4 541
Sbjct 268582
Sample4 601
Sbjct 268642
Sample4 661
Sbjct 268702
Sample4 721
Sbjct 268762
Sample4 781
Sbjct 268822
Sample4 841
Sbjct 268882
Sample4 901

Sbjct 268942

Gaps:0/907(0%), Strand: Plus/Plus

CCAGCGGGAGCGCCCGTCAGAGTCGCTGCAACGTGTTGGCGGAACCGCCGTCTTTGGTTG

COLEEETEEEEEEEE e et e e et e e et iy
CCAGCGGGAGCGCCCGTCAGAGTCGCTGCAACGTGTTGGCGGAACCGCCGTCTTTGGTTG

AGCAAATCATGCATAGCACTCCAGAGGACCGAGCGCGTCTTGGGCGTGAGCTGCTGCTGC

CECEEEEETEEE e et e e e e e errrnrrl
AGCAAATCATGCATAGCACTCCAGAGGACCGAGCGCGTCTTGGGCGTGAGCTGCTGCTGC

GACAAGTGCGAGAGCATCAGCGCCGCCCCGGTGCCGTCGACTAGAGTGGCGAATGATGTA

CELEEEREEEE R e e et Cee e e e e
GACAAGTGCGAGAGCATCAGCGCCGCTCCGGTGCCGTCGACTAGAGTGGCGAATGATGTA

GGCTCGCACCGGAGCCGGAGGGAGCGAGAGGGCGGATGGAAGGCCGTGCAGCGCTGCTTG

IIIIIIIIIIIIIIIIIIIIIIIII CECELETEEETEEEE L L et
GGCTCGCACCGGAGCCGGAGGGAGCGAGAGGGCGGATGGAAGGCCGTGCAGCGCTGCTTG

TGCAGCACGTTCGCCAAAAGGTAAAGAAAAAAGTGGAACAGTGTTTGTGGCGCCTGTCTC

CEUECCEEEEEEEEE e e e e e e e e e ey
TGCAGCACGTTCGCCAAAAGGTAAAGAAAAAAGTGGAACAGTGTTTGTGGCGCCTGTCTC

AGTCGACACACCGTGTCTCTTGGTTCTAGTTGAAAGG
I|I|I|I||I||||||||I|I|III I|I|I||I||||||||I|IIIIII|II|I|I|I|I

TGGTAGTGATACgagagagagagagCCACGTTAGATCGAGTGTGCGTATGTGTTTGTGTG

COLEELEEEECE e e e e e e e e
TGGTAGTGATACGAGAGAGAGAGAGCCACGTTAGATCGAGTGTGCGTATGTGTTTGTGTG

TATGCGGTCCTCTCTGTTTGCTCCGTGAACCGCCCGCCTGCCTATTGGAGGCTGCAGAAG

CLLELETDEEEEE e e e e e e e e e
TATGCGGTCCTCTCTGTTTGCTCCGTGAACCGCCCGCCTGCCTATTGGAGGCTGCAGAAG

TACGAGATGCGAGCATCTCAAGATGGTGCAGATAAGAACAAAAGGAAAAAGGCAGCTGCG

CELECEEEEEEEEE et e e e e e e e e rrrrrrr
TACGAGATGCGAGCATCTCAAGATGGTGCAGATAAGAACAAAAGGAAAAAGGCAGCTGCG

TCACGCACCAGGGTGCGCGCAGGCTTAGTTCAACGAAAGCACCAGCATAGACGCACTCGC

IIIIIIIIIIIIIIIII|I|I|III CELEECEEEEEEEEEEEE LT LT
GTGCGCGCAGGCTTAGTTCAACGAAAGCACCAGCATAGACGCACTCGC

GTATGGGTCTCGGGGATGCTAAGCAAGCTGGCACATGTTGGCGAGGTGCTTCCTGGATAA

CLELEEEEEE et et e e e e ierrrrr
GTATGGGTCTCGGGGATGCTAAGCAAGCTGGCACATGTTGGCGAGGTGCTTCCTGGATAA

TGCGGAAGAGGGTTTAGGCTCCCAGAGATGCACTACCCTCTCTTCTCCTGCGGCGCTCTG

COLCEEEEEEEE e e e et e e ey
TGCGGAAGAGGGTTTAGGCTCCCAGAGATGCACTACCCTCTCTTCTCCTGCGGCGCTCTG

GGCACGGTTGGCATAAACGAGACGCAAGACAATCGATTACGTGGTATCGCACGTCCTCCT

CECEELEEEEEEr e et ee e e e e e e errnrrl
GGCACGGTTGGCATAAACGAGACGCAAGACAATCGATTACGTGGTATCGCACGTCCTCCT

TGCTCTGGCTCTCTGCATGAAGTCTCTCCTTCTGCTACTTTGACG
IIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

CTCTGGCTTCTCCCATACACGCGTGTGGTACTGGTGCAGGAGCTTGCCAAATCGCAACAA

CLCCEEEET et e e e e et e e eerrrrr
CTCTGGCTTCTCCCATACACGCGTGTGGTACTGGTGCAGGAGCTTGCCAAATCGCAACAA

[GAAGTGA 907

[IT1L1]
GAAGTGA 268948

60
268101
120
268161
180
268221
240
268281
300
268341
360
268401
420
268461
480
268521
540
268581
600
268641
660
268701
720
268761
780
268821
840
268881
900

268941

Hinh 3.11. So sanh trinh tw miu thu thip tai Quing Ninh
(Vietnam/QN01062016) vd&i chung L. infantum 1LR812960.1
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Nhu vay, két qua giai trinh tu gen cho thay trong 3 miu c6 su tuong dong
v6i Leishmania, 2 mau dugc x4c dinh 1a Leishmania infantum va 1 mau la
Leishmania sp.

3.3.3. Mot s6 diic diém ciia Leishmania trén quan thé mudi cat

Trong sb 6 tinh diéu tra, két qua sang loc ghi nhan sy hién ctia Leishmania ¢
3 tinh 1a Son La, Quang Ninh va Ninh Binh. Céc tinh con lai 1a Ha Giang, Lao Cai
va Lang Son chua tim thay dau vét cta Leishmania trén quan thé mudi cat. Ti 1é
nhiém Leishmania trén quan thé mudi cat cai nghién ciru cta ching toi 13 0,297%
(n=3/1009).

Bang 3.10. Thong tin miu Leishmania trén quin thé mudi cat (n=3)

Tinh Vido Kinh d Mubi cat Sinh cianh Leishmania

Quéang Ninh  20°59.615° 107°12.592° NA Hang Leishmania sp.
Ninh Binh  20°14.457° 105°41.371°  Sergentomyia sp2  Ngoai nha Leishmania infantum
Son La 21°11.063° 104°03.277°  Phlebotomus sp. ~ Chudng lon Leishmania infantum

Mau Leishmania dau tién (Vietnam/QN01062006) dugc thu thap ngay
01/06/2016 tai to 4 phuong Quang Hanh, thanh phd Cam Pha, tinh Quang Ninh (vi
d9 20°59.615’; kinh do 107°12.592”). Mau nay duoc sang loc trén mudi cat cai thu
thap trong hang da.

Mau Leishmania tht 2 (Vietnam/NB28062006) dugc khing dinh 1a
Leishmania infantum, thu thap ngay 28/6/2016 tai thon Sam, xa Ctic Phuong, huyén
Nho Quan, tinh Ninh Binh (vi d6: 20°14.457°, kinh d6:105°41.371°). Mau duoc
sang loc trén mudi cat cai Sergentomyia sp2 thu thap & sinh canh ngoai nha.

Mau Leishmania tht 3 (Vietnam/SL10102016) ciing dd duoc khang dinh 1a
Leishmania infantum, thu thdp ngay 10/10/2016 tai thon Na Cang, xa Hat Lot,
huyén Mai Son, tinh Son La (vi do: 21°11.063’, kinh d6:104°03.277). Mau dugc

sang loc trén mudi cat cai thudc giong Phlebotomus thu thap & trong chudng lon.
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Chuong 4
BAN LUAN

4.1. THANH PHAN LOAI VA MOT SO PAC PIEM SINH HQC SINH CUA
MUOI CAT TAI 6 TINH MIEN NUI PHiA BAC VIET NAM, 2016-2018
4.1.1. Pinh loai mudi cat & Viét Nam bang cac dic diém hinh thai

Nghién ctru vé mudi cat tai Viét Nam tir thé ky XIX dén nay it dugc cap
nhat, cac sd liéu rat han ché, nhu nghién ctru Raynal va cs (1935), Lewis (1978),
Thai Aurélie va cs (2004), Mot cudc diéu tra con trung bang by dén cia Thai
Aurélie (8/2002 — 9/2002) tai 4 dia diém Ctra Lo (Nghé An), Hué (Thira Thién
Hué), Mili Né (Binh Thuén) va M§ Thién (Can Tho) ghi nhan 6 loai mudi cat [24]. Nhu
vay, tai Viét Nam céc nghién ctru trude nim 2004 dd mo ta 12 loai mudi cat tai 18
diém phia Bac, 3 diém mién Trung va 1 diém & mién Nam cua Viét Nam. Trong s6
d6, Ph. argentipes dugc mé ta nhu mot véc to tiém niang cua Leishmania [22, 24,
100]. Trong nghién ciru ndy tai 6 tinh phia Bic Viét Nam, chiing t6i ghi nhan 13
loai mudi cat, trong d6 8 loai trung vi mo ta clia cac tac gia trude day (Se. barraudi
group, Se. brevicaulis, Se. hivernus, Se. perturbans, Se. sylvatica, Se. bailyi, Gr.
indica, Ph. stantoni), 5 10ai va 1 gidng loai chua timg dugc ghi nhan (Se. khawi, Ph.
yunshengensis, Ph. mascomai, Ph. betisi, Ch. junlianensis, va Idiophlebotomus sp.).
Nghién ctru ciing phat hién 2 loai méi cho giéng Sergentomyia 1a Se. sp2 va Se. sp3
ddng thoi mot nhom cac tiéu ban c6 dic diém hinh thai khac la cta thudc gidng
Sergentomyia duoc dat 1a “Se. und sp”. P6i véi cac loai mai ndy trong tuong lai
chung t6i s& st dung cac dic diém nhan dang phéan tir dé khiang dinh thém cho nhan
dinh nay.

Pbi voi cac tiéu ban da duoc dinh danh trong nghién ctru nay, ching toi dé
xudt “Khod dinh logi vin tit bang hinh dnh cho cdc méu muéi cdt cdi tai Viét
Nam”. Khoa dinh loai nay duoc xay dung riéng cho cidc mau & Viét Nam dua vao
viéc phén tich cac dic diém hinh thai hoc ctia 1049 mau tiéu ban mudi cat cai di thu
thap dugc (Hinh 4.1). Dya vao do dai cic manh trén palpal chiing ti sap xép chiing

vao cac gidng khac nhau, cu thé v6i cong thic palpal 13 1-4-(2-3)-5 chung t6i xép
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chung vao giéng Phlebotomus (hinh 4.2), 1-(2-4)-5-3 gidng Idiophlebotomus, 1-2-
4-3-5 gidng Chinius va 1-2-3-4-5 13 giébng Sergentomyia hodc Grassomyia. Cac
dién giai chi tiét loai s& duoc chung toi dé cap dudi day:

Spermatheca Cibarium
+ ¥

Seqmorcthesd ol gttt

Cibarium
with dot ’_, Se. sylvatica
& ;
2 <

12345 Segentomyia t—> Se. brevicaulis
> or
S »

Grassomyia
similar tecth
> Gr indica
b Se.sp3
Cibarium L se spt
o dot
1oy .
$, fi)) — Teeth in cibarium Spermathoca Cibarium
B (| PO ——
—> Se.sp?
dissimilar teeth
b Se. khawi

—> Se. hivernus

e
% 3
- j
Wl
L—> Se. perturban ’g :%

Spermatheca Cibarium
+ A

Female . palpal formula

v i s

s
—> Ph. yunshengensis -
» .
" WM\- -
1-4-2:3-5
2 -

—> Ph. mascomai

L—> Ph. betisi

Spermatheca
Py

oot

142453

Spermatheca Cibggium

pppppppp b it o s Sl el g e i

12435
Chinuss Ch. junlianesis

Hinh 4.1. Khoa dinh loai vin tit bang hinh anh mudi cat cai tai Viét Nam
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Giong Phlebotomus

Gidng Phlebotomus duoc ghi nhan véi sé luong dimg thir 2 (n=340 — 13,2%)
trong 5 giéng xéac dinh trong nghién ctru, va c¢6 4 loai duoc dinh danh:

~ Ph. stantoni 1d mot loai kha dé dé nhan biét vi cac tac gia trudc day mo ta
rat chi tiét. Cac dic diém ti chta tinh va ham ctia nhom loai nay rat khac biét so
v6i phan con lai.

-Ph. mascomai dugc tuong déng vé mit dia ly sinh hoc vi Viét Nam co
khoang cach gan Thai Lan, qudc gia noi ma loai nay duge mé ta lan dau tién [119].
Mot diéu quan trong trong qua trinh phan tich, chiing t6i thay rang loai nay kha gan
voi Ph. argentipes, chung khac v&i Ph. argentipes bdi cong thic ang-ten ¢ ca hai
gidi; chiing nhidu vong hon trén cac tai chtra tinh ctia con cai; vi tri ctia cac gai sinh
duc trén gonostyle, su phan thuy it hon trén paramere ¢ con duc va béi chiéu dai

ctia ong dan tinh.

- Ph. betisi dugc xac dinh rat dé dang vi né 1a loai duy nhét thugc phan gidng
Larroussius dugc ghi nhan ¢ Pong Nam A. Thém vao d6, mot sb dic diém khac

biét dé nhan dang 1a c6 cta ti chira tinh hodc vi tri ciia cac gai trén gonostyle [86].

- Ph. yunshengensis dugc xac dinh ¢ 87 cac thé mudi cat (59 con dyc va 28
con céi), c6 nhitng dic diém chua ting duoc quan sat thay ¢ cac loai duoc mo ta
trude day. Do d6, nghién ctiru mo ta mot cach cu thé ca thé Ph. yunshengensis cai.
Phuong phap mo ta va danh phdp st dung theo Galati 2017 [66]. Céac hinh anh,
thong s6 chi tiét phan dau, bung va phan phu sinh duc duoc thé hién trong hinh 4.2.
Céac dic diém cua canh, chan va phan nguc khong co vi cac bd phan nay dugc st
dung dé 1am cac phan tich sinh hoc phan tu.

o Phin diu:

= Tram (Oc): ¢6 cac setae rd rét, phan bd hai dudng nho;

= Clypeus (cl): dai 112,5 pm, rong 68,7 pm véi 20 setae phan bd ngau nhién;

= Mit kép (E): dai 208 pm, rong 83 um voi khoang 90—100 mat don;

= C4u tric cia interantennal (ias): c6 dang khong hoan chinh;

= C4u tric cia interocular (ios): c6 dang hoan chinh nhung khong thay ias 1;
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= Ham (Hinh 4.2A): ¢6 1 nhom 25 ring roi rac, khong thiy ving xo hoa;

= Hinh dang hau (Hinh 4.2A): ¢6 céc ring giébng cham nho & phia sau va mot
sd rang dang tam giac ngan & phia trudc;

= D6t ang ten (Hinh 4.2B): f1 = 369 pum, £2 = 154 um, f3 = 158.3 pm. f1 dai
hon so voi 2 + 3. Cong thuc ang ten: 2/f1 — f7 véi cac 1ong cam giac dai, nhung
khong toi asticle sau, dot ang ten sau f9 bi hong;

= Co6 1 papilla trén f1-3. Khong c6 céac setae don trén f1-3, va cé 1 setae don

o f4-17.

AV Al

50 pm

G
50 um
D. -
- -
E.
Soum

50pum

Hinh 4.2. Hinh dnh phan du, bung va phin phu sinh duc ciia Ph.
yunshengensis cai.
A: Hau va Ham; B: D6t ang ten 3, 4, va 5; C: palpal; D: chi tiét clia cua palpal 3;

E: Tai chira tinh
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= Palpal (hinh 4.2C, 4.2D) p1 =33 um, p2 = 164 um, p3 = 120 um, p4 =97
um, pS = 283 pum. Cong thuc Palpal: 1, 4, 3, 2, 5. C6 2 nhom voi 10 Newstead’s
sensillae va 3 & gilta ctia palpal 3 va khong thdy trén cac palpal khac. Co 1
spiniform setae trén p3; 4 trén p4 and 8 trén pS;

= Labrum-Epipharynx (phan phy miéng) dai 223. f1/E = 1.65;

» Labium (voi): labial furca dang dong.

o Phan bung:

= Pt bung VIII ¢ 30 setae mdi bén;

= Pot bung IX khong c6 mau 16i nio.

o Tui chira tinh (hinh 4.2E):

= Tai chira tinh bé mit tron thanh mong, phan diu nho ra ngoai gidng nhu
nam. Ong din dai 184 um gidng dang san day.
Giong Idiophlebotomus

Idiophlebotomus duoc ghi nhan phan bd & ving Palaearctic va chau Uc [29].
Trong nghién ctru ndy cua chung tdi ciing xac dinh dugc gidng nay véi sb lugng rat
nho (n=14) trong téng s6 2585 mau thu thap, dung thir 4/5 giéng trong nghién ctu.
Viéc ldy mau cua chung t6i c¢6 thé bao gdm hai quan thé dugc xac dinh 1 Id.
longiforceps hodc mot loai c6 quan hé ho hang gan voi loai ndy. Tai thoi diém nay,
do s6 lugng mau nho nén ching t6i mudn xac dinh tat ca cac mau vat trong nghién
ctru 1 Idiophlebotomus sp. Hy vong trong thoi gian tdi, chung t6i c¢6 thé thu thap
dugc nhidu ca thé mudi cat ciia nhém hon va c6 cac nghién ciru sinh hoc phan tir
sau hon dé xac dinh rd rang thanh phan loai cia nhom nay.
Giong Chinius

Giéng Chinius (Leng, 1987) thuoc mdt don vi phan loai riéng bié¢t duoc sur
dung cho mot sd loai mudi cat & Trung Qudc [97]. Gidng Chinius chua timg duoc
ghi nhan ¢ Viét Nam. Cac mau vat (n=31) ctia chiing t6i bat trong hang dong, duoc
xéac dinh 12 Ch. junlianensis theo gan R2 ngan cta canh [97] va theo chiéu dai cua

aedeagal (bo phan sinh dyc duc) va éng dan cua tai chira tinh & con cai [57].
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Giong Grassomyia

Trong nghién ctru, giéng Grassomyia xac dinh duoc 1 loai duy nhat Gr.
indica v6i s6 luong nho nhét trong nghién ciru (n=6). Viéc phan loai ctia Gr. indica
can duoc sira d6i trén co sé phan loai tong hop ciia toan bd gidng, bao gom tat ca
cac loai c6 sin va nhidu quan thé tir Chau Phi, Madagascar va Chau A. Trong khi
cho sira doi nay, ching toi cho rang Gr. indica 13 mot loai hop 18 theo nhitng mé ta
ctia Quate dua ra [137]. Tuy nhién, ching t6i da quan sat thay mot s6 khac biét giira
cac mau vat & An Do va nhitng mau ching t6i nghién ctru, tirc 1a sé luong ring trén
cibarial dao dong tir 33 dén 36 trong mé ta ban dau, trong khi n6 dao dong tir 25 dén
33 ¢ nghién ctru nay (Hinh 4.3). Du vay, ching t6i van thiy rang cdc mau vat trong
nghién ciru thudc vé Gr. indica.

Giong Sergentomyia

Gidng Sergentomyia chiém ty 1é cao nhat trong quan thé mudi cat thu thap
tai 6 tinh mién nui phia Bic Viét Nam voi 2067 ca thé, chiém ty 1& 80%, trong d6 co
7 loai da duoc dinh danh.

Pbi v4i cac loai trong giéng Sergentomyia, dwa vao viéc ¢6 cac ving xo hoa
dudi ham (dot), chung t61 phan hod nhom nay thanh 2 nhém: 1 nhom c6 dot va 1
nhom khoéng quan sat dugc cac dot dudi ham (Hinh 4.2). Trong nhém khong quan
sat dugc céc dot, chung toi dya vao hinh dang rang trén ham dé dinh loai tiép.

Se. barraudi groups can dugc nghién ciru thém vi c6 su khac biét dang ké veé
cic dic diém hinh thai, chéng han nhu s lugng va sy phan bd cua rang trén ham.
Ham trong mo ta ban dau duoc thuc hién tir cAc mau vat cia An Do bao gém 40
ring va c6 mot phan nhanh & trude ving xo cung [158]. Cac mau vat ma chiing toi
da kiém tra cho thdy mét khu vuc bi xo ciing phan nhanh tuong ty nhung c6 52 dén
70 rang (Hinh 4.3B, 4.3C), xuét hién hoan toan khac v&i mé ta ban dau. Xem xét
cac tiéu vung dia ly sinh hoc khac nhau ctia khu vuc An-M3 Lai, duong nhu cac
quan thé loai nay tir Viét Nam duoc tién hoa tir cac quan thé An Do, va dén nay c6
thé da thudc céc loai khac nhau. Theo chung t6i1, Se. brevicaulis co thé duoc tach ra
tir Se. barraudi groups khong xem xét dén sé luong ring cua cibarial, nhung xem

xét dén vi¢c thieu mot phan phan nhanh trude cuia vung bi xo cung trén ham.
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Nhiéu ban ghi cta Se. iyengari da dugc thyc hién & Pong Nam A. Tuy nhién,
loai nay di dwoc mé ta tr mién Nam ctia An Do [152]. Theo do, tat ca cac Se.
ivengari & Dong Nam A trén thuc té 12 Se. khawi (Hinh 4.3D) [23].

Trong sb cac loai duoc coi 1a ndm chung trong nhom véi Se. ivengari, thi ro
rang la cua Se. hivernus khong phai vay. Sergentomyia hivernus hién dugc coi la
mot loai hop 1€ ¢ thé dugc xac dinh nho vao 6ng sinh tinh rong va sé luong ring it
hon trén ham [129, 134].

A. B. | C.

> ! P R
Hinh 4.3. Hinh thii ham cta cac con cai

Grassomyia indica (A), Sergentomyia barraudi group (B, C), Se. khawi (D), va Se. anodontis
group (E), ascoid trén Dot dang ten 3 ciia Se. sp.3 (F), ham cia Se. brevicaulis group (G), ham
cua Se. sylvatica (H), ham cua Se. bailyi (1), ham cua Se. hivernus (J), ham cua Se. perturbans

group (K), ham cua Idiophlebotomus sp. (L).
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Sergentomyia bailyi d3 dugc mo ta & An P9 tir cac mau thu thap & cac do
cao khac nhau, tir myuc nude bién dén 1830m so v&i muc nude bién [159]. Sinton
giai thich rang 6ng da quan sat thay sy thay doi dang ké trong qua trinh 1y mau cia
minh, theo dd cao noi cac mau vét to chire, cho théy mot phan loai ddi v&i cac mau
vat dugc thu thap ¢ do cao 16n (Se. bailyi campester). Sau d6, Raynal va Quate da
mo ta lai Se. bailyi tir Pong Nam A [20, 137], phtt hop véi mo ta ban dau nhung
nhan manh sy thay doi vé chiéu dai ctia d6t dng ten, ring trén ham, va sy vang mit
vung xo cung cia ham. Mat khac, trong nghién ctru cua THAI Aurélie thi Se. bailyi
1a loai vu thé & khu vyc mién Trung Viét Nam va 13 loai duy nhat tim dugc ¢ Hué
[24]. Piéu nay ciing twong dong v&i cude diéu tra biy dén tai mién Trung cua ching
t6i ndm 2020, két qua cho thay Se. bailyi 14 lodi chiém wu thé & khu vuc 3 tinh Hué,
Quang Binh, Quang Nam. Dbi chiéu lai két qua nghién ctru, ching toi nhén ra rang
ti trong 16n ca thé loai Se. bailyi duoc tim thay tai Ninh Binh (n=49, 89%), va Ninh
Binh ciing c6 d6 cao thap nhat trong 6 tinh nghién ciru.

Sergentomyia sylvatica thu thap trong nghién ctru nay phu hop véi mo ta ban
dau ctia Rynal va cong su: mot vai ring ¢ trung tdm cta ham va tai chira tinh thi
khong phan doan hoan toan [21].

Viéc khéng dinh tinh doc 1ap cta loai Se. perturbans van chua that su rd
rang. Loai nay da dugc mo ta & Indonesia [55], hay hinh thai ham cta con céi dugc
mo ta sau d6 tir cac mau vat caa Trung Qudc [100, 129] va Lewis (1978) ciing giai
thich sy nham 13n lién quan dén cac loai tén goi khic Ph. sylvestris nhung thyc chét
van 14 Se. perturbans. Viéc chup cic mau vat méi tir cac qudc gia khic nhau va
nghién ctru hinh thai cua ching cung voi phuong phap tiép can phan ti, s& giup
chung ta hiéu rd hon vé Se. perturbans. Cac miu vat dugc quan sat trong nghién
ctru hién tai cho thay hinh thai cibarial va tai chira tinh pht hop véi mé ta lai cia
Lewis 1978 [100], nhung chung ciing cho thidy mét s ring thang dimg chua ting
duogc ghi nhan trude day. Do d6, két qua cua ching t6i vé Se. perturbans c6 18 s& co
nhiing bang ching cu thé trong twong lai nham lam r6 ddc diém hinh thai dac thu

cua loai nay ¢ Viét Nam.
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Trong nghién ciru nay, chung tdi goi 1a Sergentomyia sp.2 (Se. sp2) 1a mudi
cat c6 quan h¢ ho hang gén voi Se. anodontis. Tai thdi diém hién tai, chung t6i kho
c6 thé xem xét liéu cac mau vat thu thap duoc thudc vé Se. anodontis hay 1a mot
loai méi. Trong mo ta ban dau, ham cua Se. anodontis dugc md ta 1a “khong co
rang, nhung c6 vung xo hod hinh chit V ngugc” [136], va hinh v€ minh ching ciing
cho thay khong c6 bat ky ring bén nao. Tuy nhién, cac ca thé quan sat dugc & Viét
Nam lai ¢6 nhiéu ring nhé bén (Hinh 4.3E), rat khac biét so v&i véi quan thé ban
dau. Cac mau Se. sp2 chung t6i thu thap dugce co6 ham phat trién v6i mot hé thong
ring nho xép nhiéu hang day ¢ xung quanh, ving trung tim ctia ham 13 tim xo clng
c¢6 hinh nim (Hinh 4.3E). Hinh dang ti chta tinh (Hinh 4.1) dang phéu mo, than
udn cong va c6 phan dau 16n. Ching t6i khong biét lidu su khac biét nay 1a & muc
do cu thé hay phé bién. Hon nita, t4i chtra tinh cta cac miu vat tir Viét Nam duong
nhu rong hon & phan dinh cua ching so v6i mé ta ban dau.

Chung t6i goi Se. sp3 1a mot loai thudc gidng Sergentomyia véi mot spur
trén ascoid (Hinh 4.3F), ma ching t6i nghi rang van chua duoc mé ta, dang cho doi
thém cac miu va dir liéu phan tir dé c6 thé mo ta mot cach chinh xac hon.

Mot nhém khong dong nhat gdbm 83 mau vat ma chung toi chua thé xac dinh
duoc ¢ day dugc dat tén 1a cac loai chua xac dinh (und _sp.). Mot sb tiéu ban trong
nhém nay chung toi quan sat thay c6 nhitng dic diém rat khac biét nhu: C6 cac ring
déng dang hinh ludi méc trén ham, d xo hoé cao va déng nhat & ham, tai chaa tinh
16m hinh ovale. Do vay, chung t6i dang nhom lai va tam dét tén nhom nay 1a Se. sp.
Tuy nhién, chung toi s& can thuc hién cic phan tich bo sung dé c6 thé sip xép
chung. Cac phuong phap méi dang duoc phat trién va dir liéu phan tir 13 can thiét vi
trong sd cac mau vat nay nhiéu kha ning c6 thé chtra cac loai méi dé mo ta.

4.1.2. Sinh hoc sinh thai va sinh cinh ctia mudi ct & cac tinh diéu tra

Su phan bd cua mudi cat, bao g@)m tat ca cac loai, 1a khac nhau gitra cac tinh
vé s6 loai ciing nhu d6 phong phti va mat d6. S6 luong loai mudi cat 16n nhat duoc
thu thap & Lang Son va Ninh Binh, s6 luong thip nhat & Lao Cai (Bang 3.2 va hinh
3.1). Su khéc biét giita cac tinh nay co 1& 1a do Lang Son va Ninh Binh c¢6 nhiéu

dinh nui da hinh tron, thuong duoc goi 1a “6 banh my”. Diéu dang chu y 14 chinh
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trong nhirg “6 banh my” nay 1a noi tri 4n cia cac hang dong va khe hé ma 55,36%
sO luong mudi cat da duogc thu thap. Tat ca cac gidng va loai bao gém ca Se. sp2 va
Se. sp3 d3 dugc bao céo trong cac mdi truong cu thé nay. Cac nghién ctru trude day
dugc thuc hién & Pong Nam A (Thai Lan: SRnang=13), ciing nhu & Chau Phi (Trung
Phi: SRpang=7, D=0,6) v Nam My (Brazil: SRnn=17), dd bao cdo rang nhiing moi
truong nay rt thuan loi cho loai mudi cat [47, 124, 170]. Sau cac hang dong va khe
nt, cac khu vuc ngoai nha 1a méi truong sdng duoc wa thich tiép theo, bao gdom ca
cac khu vuon (Bang 3.3), voi 936 mau vat duge thu thap trong moi trudng nay,
chiém 36,21% sb lugng mau. Hon nita, 16 miu mudi cat duoc thu thap trong
chuéng chd, chiém mat do6 0,36; thép hon mat do tim théy trong hang dong
(Dhang=0,79) nhung cao hon mat do tim thiy ¢ khu vuc ngoai nha (Dngoai nna=0,23)
va cac khu vuc khac. O mdi truong trong nha va trong chudng nudi gia cam/ gia
suc/ lon, s6 luong mudi cat thu duoc va mat do cua chiing rat thép. Két qua théng
ké cho thiy su phan bd cua cac loai khong khac biét vé mat thong ké theo tinh
nhung c6 su khic biét manh theo méi truong. Gia tri do phong phu loai cao nhat
duogc tim thay trong hang dong va ngoai troi (SR=15 bao gém Se. sp2 va Se. sp3).
Trong chudng gia suc va trong nha, su phong pht ctia cac loai dao dong tir 5 dén 9,
cho thdy nhiéu hanh vi wa d6t nguoi hodc sy hip din ddi véi dong vat nudi trong
nha ddi véi mot sb loai nhu Ph. stantoni. Trén thuc té, mic du loai nay duogc tim
thdy trong moi madi truong, nhung né 1a loai chinh duoc thu thap chinh & trong nha
(11/30 mau vat; 36,67%) va trong chudng ché (7/16 mau; 43,75%). Trong cac hang
dong, loai nay chi chiém 2,24% (32/1431 mAu vat). Can c6 nhitng nghién ciru su
hon vé s¢ thich kiém 4n cua loai ndy vi né duoc mo ta 1a loai trong hang dong ¢
Thai Lan (SRnang=26) va Malaysia (SRnang=18, n=1548) [35, 135, 157].
4.2. THUC TRANG NHIEM FLAVIVIRUS O MUOI CAT TAI PIA
PIEM NGHIEN CUU
4.2.1. Xac dinh Flavivirus trén mudi cat

NS5 1a mot protein ¢ kich thudc 16n (103kD), c6 tinh bao ton cao. Thiét ké
cap mdi cFD2/MAMD trén ving gen NS5 dé xac dinh cac Flavivirus trong cac miu

bénh pham da dugc t6i uu hoé trong nghién ctru ciia Natale Scaramozzino va cong
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su (2001). Cap mdi nay dugc thiét ké trén gen NS5 cho phép khuéch dai 51 loai
Flavivirus [118]. Scaramozzino trong nghién ctru ciia minh khang dinh viéc str dung
cac doan trinh tu ngin (dudi 250 bp) hoan toan cé thé xac dinh duoc cac chung
Flavivirus (Hinh 4.4). Vi rat New York 99 West Nile (WN NY99) duoc x4c dinh

lan dau tién bang viéc su dung cdp moi nay va cling da xac dinh duoc ca 4 typ

Dengue.
YF 17DD 100.0%
100.0%
veiny — 1 |908%
67.8%
YF 85N 8%
WSL
DEN-2 NGC 100.0%
DEN2- NGC S 80.2%
DEN-1 WPA
74.5°
DEN-1 :’E% °7 o 65.2%
DEN-3 H87 :
DEN-4
JE HVI 97.1%
JE 93.8%
JEK94 ———
0 Q
WN NY99 80.746
KUN 60.3%
WN 33G 96.9% 3.8%
o * o [68.7%
MVE
USU — 71.1%
ZIK4 ——
83.1°
. NES :—/072.3%
LGT 69.2%
POW 63.2%
AFOL = = 1652%
' |

Hinh 4.4. Céc trinh ty khuéch dai biang mdi cFD2 va FS778 ciia Flavivirus [150].
Trong nghién ctru cua ching t6i, mau phén tich sau khi c6 san pham RT-
PCR dugc khuyéch dai bang cap mudi cFD2/MAMD (250 bp) da duogc giai trinh ty
doan gen dé khang dinh [150]. Két quéa trong nghién ctru x4c dinh dugc 2 trinh ty

tuong dong v6i vi rat DEN2. Diém khac biét ciia nghién ctru 1a mau chung toi sang
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loc 1a dich nghién ctia mudi cat cai con trong nghién ciru clia Scaramozzino st dung
mau bénh pham trén ngudi. Pidu nay cho thay cac ching vi rat DEN2 ma mudi cat
cai mang c¢6 mdi lién quan voi cac mau DEN2 trén bénh nhan. Mic du diéu nay
chua chimg minh dugc vai trd truyén DEN2 noi riéng va Flavivirus noi chung cia
mudi cat, tuy nhién qua nghién ctru ndy chung ta ciing nhan thiy viéc mudi cat
mang Flavivirus va dac biét 1a DEN2 1a hoan toan c6 thé. Trong boi canh cac ving
sinh thai ty nhién dang bi thu hep do céc tdc dong do thi hoa thi kha nang céc vi rit
cling bién d6i dé thich nghi voi diéu kién mai. Trong tuwong lai, ching t6i hy vong
c6 thé co cac nghién ciru sdu hon vé vai trd gdy bénh cta cac ching vi rit nay.

So sanh trinh ty nucleotide doan gen thu duoc trong nghién ciru cho thiy 2
mau M22526 va M3.27.07 twong dong véi ching DEN2 China SZ 2015
KU094070.1 phan lap tr mau bénh pham thu thap trén ngudi ¢ Trung Qudc, nim
2015 véi ty 18 tuong dong 1a 82% va 93%. Viéc 2 doan trinh tu thu duoc trén mudi
cat cai twong dong véi vi rat DEN2 trén ngudi ¢ Trung Qudc, 1a quic gia c6 dudong
bién gi6i voi Lang Son ddt ra mdi quan tim vé méi lién hé va sy lvu hanh cia cac vi
rat DEN2 mic du sé mau xac dinh dugc trong nghién ctru 14 rat nho (n=2). Cing véi
cac hoat dong kinh té, du lich dang ngay cang gia ting giita Lang Son v&i Trung
Quéc, viéc phat hién ra RNA trén mot véc to moi nhu mudi cat go1 y vigéc gidm sat
chit ché ca bénh va véc to trong chuong trinh phong chdng SXHD tai Lang Son néi
riéng va trong chuong trinh giam sat SXHD néi chung. Dic biét, cac hiéu biét vé tap
tinh va sinh thai cua loai mudi cat mang RNA DEN2 nay thudc gidng Sergentomyia
tur trudc toi nay duoc danh gid 1a it c6 vai tro truyén bénh. Do vay, viéc dinh loai va
phat hién DEN2 c6 thé mé ra mdi quan tdm cho cac dé tai nghién ctru khac két hop
cung tham gia dé 1am sang to vai trd truyén Flavivirus dic biét 1a DEN2 cua gidng
mudi cat Sergentomyia.
4.2.2. Ty 1¢ nhiém Flavivirus trén mudi cat

Trong két qua nghién ctru ctia ching t6i cho thay 0,198% quan thé mudi cat
cai thu thap tai thyc dia nghi nhiém Flavivirus, mang RNA cua DEN2. Pay la

nghién ctru dau tién tai Viét Nam cong bo di€u nay.
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Mot nghién ciru khac ciia Gregory Moureau nam 2010 ciing cong bd phat
hién RNA cua Flavivirus trén mudi cat. Trong nghién ctru ndy, 1508 mudi cat thu
thap & Phap va Algeria, tir thang 8 nim 2006 dén thang 7 nam 2007, 2 pool con duc
trong s6 67 pool ctia lodi Phlebotomus perniciosus ndy & Algeria da duong tinh voi
Flavivirus. Két qua 2 pool nay c6 trinh tuy twong dong véi cac Flavivirus, lién quan
dén con tring truyén cua gidng Culex. Pay 1a mé ta dau tién vé cac Flavivirus chi
danh cho con tring thudc ho Culicidae (bao gdm cac gidng mudi Aedes, Culex,
Mansonia, Anopheles), dugc tim thay trén mudi cat thudc ho Psychodidae. Piém
khac bi¢t cua nghién ciru nay voi nghién clru cia ching t6i 1a phat hién dugc
Flavivirus trén mudi cat duc. Do vay, trong twong lai khi sang loc Flavivirus trén
mudi cat chiing toi s& dé xuét nén tién hanh ca trén con duc va con cai dé hiéu rd
hon ban chat ctia vi rat nhém Flavivirus.

Nghién ctru cua Mirsada Huki¢ nam 2020 phat hi¢n 1 ching virus Flavivirus
mé&i & mudi cat & Bosnia va Herzegovina. Phuong phap sang loc ciia nghién ctru
nay gidng voi nghién ctru clia ching t6i khi cung sir dung cip moi Pan-Flavivirus
(MAMD/cFD2) trong phan tmg RT-PCR dé sang loc Flavivirus trén cac loai Ph. sp.
Két qua ctia nghién ciru ndy thé hién trong hinh 1.7 [78].

4.2.3. Mot s6 diic diém ciia Flavivirus trén cac loai mudi cat cai

Phét hién thay dau vét DEN2 trén mudi cat cai thudc giéng Sergentomyia &
Viét Nam cua chiing t6i chua du dé khang dinh viéc chiing ¢6 truyén loai vi rt nay
hay khong. Tuy nhién trong twong lai gidng Sergentomyia néi chung va 2 loai
Segentomyia (Parrotomyia) barraudi group va Segentomyia sp2 can duoc nghién
ctru thém dé tim hiéu vai trd ctia ching trong viéc truyén Flavivirus dic biét 1a
Dengue typ 2.

Xem xét cac nghién ciru trén thé gidi dd cong bd vé viée sang loc Flavivirus
trén mudi cét, ching t6i thiy cic nghién cru nay déu chi ra vai tro ciia mudi cat
Phlebotomus trong viéc truyén vi rat nhom nay. Nhung t6i nay, ching t6i chua tim
thdy mot bang chimg chac chan nio ¢ Viét Nam vé viéc mudi cat thuoc giong

Phlebotomus nhiém Flavivirus. Do viy, trong nhitng nghién ctru tiép theo véi c&
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mau 16n hon c6 thé co cau tra 15i chinh x4c va day du vai tro cua giéng nay trong
viéc truyén Flavivirus.

Ninh Binh, Lang Son 1a 2 tinh tim thdy bang chtng Flavivirus trén mudi cat
trong khi d6 4 tinh khac 1a Son La, Quang Ninh, Ha Giang va Lao Cai chua tim
thdy bang chimg nay. Trong bdi canh mot sb tinh nhu Son La 13 noi ¢6 bao cdo ca
mac lién quan dén Flavivirus nhur viém ndo khong & nguyén nhan hay tinh hinh sét
xuat huyét dang gia ting dot bién tai cac tinh trudc ddy chwa cé ca bénh. Viéc tim
hiéu 16 va phat hién vai trd ctia cac véc to truyén bénh moi nhu nghién ctru ndy can
dugc ting cudng vé quy md cling nhu k¥ thudt xét nghiém nham mang lai nhiing
két qua hitu ich cho cong tac phong chéng dich bénh.

Han ché trong nghién ciru 1a nhitng mau c6 RNA DEN2 khong du thé
tich dé thyc hién phéan 1ap vi rat, tién hanh nhitng phan tich sdu hon cung cap
dit liéu cho thay Flavivirus c6 thé dugc truyén qua mudi cat & Viét Nam.

4.3. THUC TRANG NHIEM LEISHMANIA O MUOI CAT TAI PIA PIEM
NGHIEN CUU VA NGUY CO LAY TRUYEN SANG NGUOI

4.3.1. Leishmania xac dinh dwgc tai Quang Ninh

Bénh do Leishmania noi tang trén ngudi 1an dau duoc bao cao vao nam 2000
tai tinh Quang Ninh [12]. Nhirng truong hop nay dit ra ciu hdi vé su lay truyén
Leishmania dia phuong ¢ Viét Nam. Mau thu thap tir mot bénh nhan & Quang Ninh
duoc Vién lién quéc gia Queensland, Brisbane, Australia xac dinh 1a Leishmania
infantum hoac L. donovani.

Trong nghién ciru ndy, ching t6i da sang loc dugc 1 mau Leishmania sp. tix
ca thé mudi cat bt tai mot hang da gﬁn v6i vi tri nha bénh nhan ghi nhan nam 2000.
Két qua giai trinh ty gen cta ching Leishmania trong nghién ciru di xac dinh c6
trinh tu twong dong 99,89% v&i L. infantum hoic L. donovani (Hinh 3.9). Piéu nay
hoan toan tuwong dong véi két qua phan 1ap tir bénh nhan cua Vién lién qubc gia
Queensland, Brisbane, Australia. biéu dang tiéc 1a tiéu ban mudi cat cai ctia miu
vat nay khong cho ra dugc thong tin cua loai cu thé. Khi tra ctru lai bay dit thu thap
lac d6 chung toi thdy rang bay bat duoc 24 c4 thé mudi cat: 8 con 1a Se. barraudi

group, 1 Chinius junlianensis;, 8 Ph. mascomai; 2 Ph. stantoni; 2 Se. sylvatica; 2
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Ph. yunshengensis va 1 ca thé khong xac dinh - NA. Hon nita, ddi chiéu két qua thu
thap mudi cat nim 2001 tai nha bénh nhan duogc chan doan méc Leishmania chung
t6i ciing thdy & do ciing timg ghi nhan sy c6 mat cua Ph. stantoni [12].

Téng hop tat ca dit liéu con tring cia su tinh phia Bic, trong sé 2585 mau
vat, chi c6 46 mau vat dugc tim théy trong nha hodc trong chuéng cho. Loai chinh
dugc tim thiy trong cic méi truong nay 1a Ph. stantoni (18/46 - 39,13%). Loai nay
it dugc nghién ctru va chua bao gid dugc mo ta la véc to cua Leishmania. Tuy
nhién, két qua hai bai bao & Thai Lan cho thiy rang c6 diu vét mau ngudi va DNA
cua Trypanosoma dugc phat hién trong Ph. stantoni, nghi ngd kha nang loai nay s¢€
tr& thanh véc to truyén Leishmania [133, 160].

Mot sb yéu td khac trong trudng hop phat hién Leishmania sp. tai Quang
Ninh:

~Thir nhat: tai dia ban thu mau, Quang Ninh c6 bién gi6i tiép gidp voi Trung
Quédc, noi ¢ béo céo ca bénh do Leishmania thé noi tang trén ché thé nhiém L.

infantum va ca trén ngudi thé nhidm L. donovani [109].

-Thtr 2: cac bénh nhan nhiém Leishmania & Quang Ninh truéc day duge ghi
nhan hoi ching suy giam mién dich do dong nhiém HIV, trudng hop nay giéng véi
bao céo ca bénh tai Quang Binh nam 2018 [132].

-Thir 3: cac véc to va tac nhan Leishmania gay bénh duoc thu thap gan voi
nha bénh nhan nam 2001.

Chung t6i nhan thdy sau 15 nim ké tir nam 2001 khi bio céo tim thiy
Leishmania trén bénh nhan dén nam 2016, chiing Leishmania trén mudi cat tai tb 4
phuong Quang Hanh, thanh phd Cam Ph4, tinh Quang Ninh mic du c6 mit cua
mudi cat, co su hién dién cia tac nhan gy bénh thé VL ca trén ngudi va véc to
ddng thoi tiép gidp v6i Trung Qudc noi cd bao cio ca bénh do Leishmania thé noi
tang trén cho thé nhidém L. infantum va ca trén ngudi thé nhiém L. donovani
[109] nhung lai hoan toan khong thdy bao cdo ca bénh médi nao. Piéu nay dit ra

mot cau hoi 1a tai sao lai nhu vay? Phai chang do hé théng gidm sat ca bénh tai



109

dia phuong chua di niang luc phat hién ra hay vé ban chét tac nhan gdy bénh nay
c6 diéu gi dic biét.

Mat khac, khi phan tich trinh ty gen cta chung Leishmania sp. chiing t61 tim
thdy duoc mot chudi trinh ty dai 907 bp twong dong téi 99.89% (906/907
nucleotide) so v6i hai chung L. donovani CP022642.1 va L. infantum LR812960.1,
su sai khac duy nhat 13 vi tri axit amin T147C (Hinh 3.10 va 3.11). Piéu trung hop
la mac du 2 chung L. donovani CP022642.1 va L. infantum LR812960.1 cé kich
thudc doan gen kha 16n twong Gng 1159 kb va 1175 kb nhung vi tri tir 251340 dén
252246 cta chang L. donovani CP022642.1 tuong dong 100% voi vi tri tir 268402
dén 268948 cua chung L. infantum LR812960.1. Chinh diéu nay khién cho ching
t6i khong dinh danh chinh x4c dugc ching phéan lap trong nghién ctru va diéu nay
gidng voi két qua cong bd nam 2001 cua Vién lién qubc gia Queensland, Brisbane,
Australia vé x4c dinh Leishmania cia mau phan 1ap trén bénh nhan [12].

Tang s6 mau so sanh, chung toi tiép tuc tién hanh so sanh voi ching
Leishmania chagasi CP048191.1, Leishmania infantum FR796459.1 va mot sb
chung khac. Pic diém chung cta cac ching nay 1a déu gy ra bénh thé VL, tuy
nhién ddi twong 13 khac nhau, mot s6 ching phan lap trén chd, mot s6 ching phan
1ap trén ngudi. Két qua cho thay trinh tu doan gen trén ching Leishmania xac dinh
duoc tai Quang Ninh 1a mgt doan gen chung cua tat ca cac ching nay. Mat khac,
khi so sanh véi cac ching Leishmania khac nhu L. tropica hay L. major (thé da)
chung toi khong thay sy tuong ddng trong céac trinh tu gen so sanh. Piéu nay giup
chung t6i huéng dén chung Leishmania xac dinh duoc & Quang Ninh 1a mot chung
gay ra bénh thé noi tang.

Két hop voi thong tin bénh nhan bi suy giam mién dich nén lam giam kha
ning dic hiéu cua ching nhiém, hay néi cach khac c6 thé bi 1ay nhiém céc tac nhan
ma trudc ddy chi lwu hanh trén dong vat, chung t6i dat ra gia thuyét rang ching
Leishmania sp. thu thap trén mudi cat & Quang Ninh 1a nguyén thuy hon so véi cac
chung gy bénh khac phén lap dugc trén cho hoidc nguoi. Nhiéu kha ning xem xét &
mirc do phat sinh loai thi cac chung Leishmania gay bénh VL xuét hién trén mudi

cat trudc, sau d6 moi phan hoa thanh cac ching khac gay bénh trén dong vat va
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nguoi tiy theo diéu kién thyc té. Piéu nay ciing da duoc dé cap dén trong bai bao
tong hop cic nghién ciru vé Leishmania va mudi cat cia M. Akhoundi va cong sy
nam 2016 [29]. Gia thuyét nay giai thich mot phan viéc dinh danh ching cta ching
toi O gitra 2 loai L. donovani hodc L. infantum, va khoang thoi gian dai khong co6 ca
bénh VL méi trén nguoi tai dia ban nghién ciru. Tuy nhién, ddy mai 1a gia thuyét
ban dau va can rat nhidu nghién ctru tiép theo dé khang dinh, chung t6i mong mudn
trong twong lai s& c6 nhiéu nha khoa hoc trong va ngoai nudc cing nghién ctru linh
vuc nay dé dua ra cic bang chimg chinh xéc tra 10i cho cau hoi gia thuyét nay 1a
ding hay sai.
4.3.2. Leishmania xac dinh dwgc tai Son La

Thong thuong Leishmania infantum dugc nhic dén nhu mot tac nhan giy
bénh do Leishmania thé ndi tang trén chd. Bénh ghi nhan ¢ Chau Au, Chau My,
Chau Phi, Trung A, Pong A (Hinh 4.7) [29, 182]. O Trung Qudc, véc to truyén
Leishmania infantum ghi nhan 1a Ph. chinensis, Ph. alexandri, Ph. wui, Ph.
kiangsuensis con cac nudc khac ghi nhan véc to truyén bénh déu thudc giong
Phlebotomus. Son La trong nghién ctru nay 1a mot tinh mién ndi 1an dau tién ghi
nhan Leishmania infantum trén mudi cat thudc gidéng Phlebotomus thu thap duoc

trong chudng lon. Két qua nay phu hop véi cac nghién ciru trude day.
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PALAEARCTIC N/ PALAEARCTIC

L) L. chameleonis, L. donovani (L. archibaldi), L. infantum, L\|L) L. adleri, L. agamae, L. arabica, L. ceramodactyl, L. chameleonis, L. donoveni (L. archibald), L. gerbill, L. gulikae, L. gymno
major, L. tarentolae, L. tropica (L. killicki) dactyl L. helioscopi, L. infemtum, L. major; L martiniquensis, L. nicollei, L. phrynocephali, L. promastigotae, “L. siamensis’, L. sofieff
S) Subgenus:  Adlerius, Larroussius,  Paraphlebotomus,|| L. taentolae, L. topica, L. turanica, L zmeevi, L. (S) .1, L. (S) sp. 1T

Dhioh
|/

Lok

R) Camnivora, Cat, Dog, Equine, Gerbil, Hare, Human, Lizard, Psammomys

i Genus: 1yi S) Subgenus: Adlerius, hleb Euphleb Idiophleb Larroussius, Paraphlebotomus,
Phleb hleb Transphleb \ Genus: Chinius, 7
\R) Camivora, Ca, Cattle, Dog, Lqumc Gerbil, Hare, Horse, Human, Hyrax, Lizard

I mexicana (L. pifanoi), L. panamensis, L. siamensis L. utingensis
Subgenus Dampfam)ra Dreisbachi, Helcoc)rmm}m Lutzomyia,
,  Psath Psychodc Group:

Coromyia, Delpmm ()malil(u Verrucarum, (]CTIUS Brumptomyia
R) Cat, Cattle, Dog, Equine, Hare, Heteromys, Horse, Human,
Neotoma,  Oryzomys,  Ototylomys, Peromyscus, Sigmodop/

NEARCTIC )
L. infantum (L. chagasi), L. lindenbergi, L. martiniquensis,

INDIAN \
L) L. donovani (L. archibaldi), L. hemidactyli, L.
major, “L. siamensis”, L. tropica

S) Subgenus: - Anaphlebotomus, ~ Euphlebotomus)
Idiophlebotomus,  Kasaulius, Pamph[ebalomm
Phleb hleb Genus:

Carnivora, Dog Gerbil, Human, Lizard J

( NEOTROPIC

L naifi, L. panamensis, L. perwviand, L. shawi, L. uingenss, L

) L. amazonensis (L. garnhami), L. aristidesi, L. braziliensis, L. colombiensis,
deanei, L. enrietti, L. equatorensis, L. forattinii, L. guyanensis, L. herreri, L. henrici,
L. hertigi, L. infantum (L. chagasi), L. lainsoni, L. lindenbergi, L. mexicana (L. pifanoi),

AUSTRALIA

L) “L. australiensis”

S) Subgenus: Australophlebotomus,
Idiophlebotomus, Genus: Sergentomyia

R) Kangaroo, Macropode

AFROTROPIC

venezuelensis

Rupicola, Saulensis, Verrucarum groups), Geneus: Brumptomyia, Warileya

%Zygodonlomys

; . ) -

S) Subgenus: Bichromomyia, Coromyi, Dampfomyia, Dreisbachi, £ , Helco-l QL) 1. adleri, L. aethiopica, L. ceramodactyl, L. davidi, L. donovani (L. MALAGASY
c)”””’)’a Lutzomyia, P yssomyta, ¥ , Pintomyia, Pressatia, archibald), “Ghana strain”, L. gymnodactyli, L. hoogstraali, L. major || L) No autochthonous Leishmaniasis
i ia, Psychod Sci ia, Tricholateralis, Trichoph ia, Trichopy-

gomyia, Viannamyia, (/\ragam Bal(yl Delpozoi, Lanci, Migonei, Oswaldoi, Pilosa,

R) Agouti, Akodon, Cingulata, Camnivora, Cat, Coendou, Dasypus, Dasyprocta, Diplor-
nys, Dog, Echimyid, Equine, Guinea-pigs, Hare, Heteromys, Hoplomys, Human, Hydro-
choerus, Marsupialia, Myrmecophaga, Neacomys, Nyctomys, Opossum (Didelphis),
Oryzomys, Ototylomys, Perissodactyla, Pilosa, Phyllotis, Porcupine, Primates, Procy-
onides, Proechimys, Rattus, Rhipidomys, Rodentia, Sigmodon, Sloth, Tamandua, Xenar-

L. platycephala, L. senegalensis, L. tarentolae, L. tropica, L. zuckermanil| §)  Subgenus: Madaphlebolamus
S) Subgenus: Anaphleb Larroussius, Paraphleb Phlebo-|| Anaphleb Genus: S

tomus, Spelacophlebotomus, Synphlebotomus, Genus: Sergentomyia R) Unknown
R) Acomys, Arvicanthis, Camnivora, Dendrohyrax, Dog, Felis, Genette

serbil, Heterohyrax, Hyrax, Lizard, Mastomys, Procavia, Rattus

Hinh 4.5. Sy phan b6 dia Iy ciia véc to mudi cat trén thé gioi theo cac loai

Leishmania va

A

0 chira dong vat & Cuu va Tan Thé gi6i [29].

Trong mau Leishmania duong tinh ctia Son La chung toi phat hién thiy 7

trinh ty gen tuong déng voi 8 class (class 13, 16, 18, 25, 31, 38, 39 va 50) trén

minicircle kinetoplas cta cac chung Leishmania infantum da cong bo. Diéu nay cho

thdy su phirc tap trong cau tric di truyén ciia nhém ky sinh tring nay. Cac gen vong

trén cac kinetoplas c6 do 1ap cao, phan hod nhiéu 16p, néu khong sir dung k¥ thuat

giai trinh ty gen NSG thi rat kho c6 thé phan tich va tach bi¢t dugc nhiing doan lap

nay (Bang 3.9).

O Son La chiing t6i ghi nhan 3 loai mudi thudc gidng Phlebotomus trong d6

loai Ph. stantoni (n=37) chiém wu thé nhat trong s6 nhimng loai nay, Ph. betisi (n=5)

va Ph. mascomai (n=1). Tai thoi diém thu mau c6 4 ca thé mudi cat, 3 trong sd d6

thugc gidng Sergentomyia bao gom 1 ca thé thudc loai Se. hivernus va 2 céa thé

thudc Se. barraudi. Duy

infantum.

nhat 1 ca thé Ph. sp thi sang loc duoc Leishmania
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4.3.3. Leishmania xac dinh dwgc tai Ninh Binh

Nhu da moé ta ¢ trén, tai sdu tinh dugc nghién clru, phén 16n cac mau mudi
cat dugc thu thap trong méi truong hang va dic biét 1a cac “6 banh my”, cho thay
su ua thich nhiét doi ddi voi cac loai dong vat hoang da c6 hang, nhu doi (Bang
3.3). Nhitng 6 banh my thuong dugc bao quanh boi nhitng ngdi nha & ngoai vi cia
cac thi tran hodc lang mac hodc trong méi trudng ndng thon. Dicu nay cho thdy co
thé ¢ su tiép xtic gitra mudi cat trong hang véi con nguoi va dong vat nudi. Ching
minh bang thuc té 13 tit ca cac loai duoc xac dinh (bao gdm ca Se. sp2 va Se. sp3)
déu duoc tim thiy trong hang dong va ngoai troi, trong khi tinh da dang cua loai
thap hon nhiéu trong nha va trong chudng dong vat (tir 15 loai khac nhau trong hang
dong dén 5 loai & chd va chudng lon). Tuy nhién, tai Ninh Binh, viéc 1 ca thé Se.
sp2 bat duoc ¢ sinh canh ngoai nha nhiém Leishmania infantum cho thiy nguy co
vé viéc co thé lay truyén bénh do Leishmania cho ngudi hodc vat nudi nhu ché hodc
meo. Leishmania infantum 1a mdt trong nhiing ching chinh gay nén bénh do
Leishmania thé ndi tang, trong tit ca cac nghién ctru trude day chi ghi nhan cac loai
mudi thudc gidng Phlebotomus 14 véc to truyén [182]. Viéc phat hién ra Leishmania
infantum trén Sergentomyia sp2 13 mot phét hién rat moi.

Tuong tu nhu ching & Son La, trong miu Leishmania ching t6i thu thap &
Ninh Binh cho thdy 2 trinh ty twong dong véi cic trinh ty ciia cac chung
Leishmania infantum d3 cong b trén class 16 va 25 thudc minicircle kinetoplas.

Tuy rang v6i nhimg dir liéu nay chua du dé két luan Se. sp2 1a véc to truyén
L. infantum nhung phét hién nay lan dau tién khang dinh su ¢6 mit ctia Leishmania
trén quan thé mudi cat tai Viét Nam, hon nira 1a mot chiing gay bénh thé ndi tang rat
nguy hiém. Mudi cat gidng Sergentomyia tir truéc toi nay chwa dugc ghi nhan
truyén Leishmania [29] nén nhitng hiéu biét vé chiing con nhiéu han ché. V&i két
qua cua dé tai, chung toi nghi nén ting thém vai trd ciia véc to truyén bénh cia
gidng Sergentomyia va nén dua vao giam sat dé 1am rd vai trd truyén bénh cia
giong Sergentomyia néi chung va loai Se. sp2 noéi riéng. Mot sb nghién ciru cho
rang cac loai mudi cat Sergentomyia co thé truyén bénh Leishmania [23, 110, 156].

Gan day, dir liéu dugc cong bd béi Srisuton va cong su [165] chi ra réng mdt sd loai
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mudi cat c6 thé 1a vat trung gian tiém an cta ky sinh trung Leishmania va
Trypanosoma ¢ mién Nam Thai Lan. Vi viy, mudi cat va 6 sinh thai lién quan can
duoc nghién ctru thém. O Viét Nam, Leishmania c6 thé duoc truyén boi mudi cat va
su 1ay truyén nay c6 thé xdy ra trong cac hang dong ma con ngudi thudng xuyén lui
t6i. TAt ca nhitng khia canh ndy nhan manh sy can thiét phai nghién ctru sau hon céc
quan thé mudi cat & Viét Nam dé xac dinh véc to va vi tri 1y truyén bénh do
Leishmania.

Hinh 4.5 cho théy Viét Nam 1a mot nude chua cé sb lidu bao céo vé phan bd
dia 1y clia véc to mudi cat, cac loai Leishmania va 6 chira dong vat. Trong nghién
clru nay cua chung t6i da cap nhat dugc loai L. infantum tim thdy trén véc to mudi
cat thuoc ca 2 gidbng Sergentomyia va Phlebotomus tai hai tinh ctua Viét Nam 1a
Ninh Binh va Son La, ddy 14 1an dau tién ¢ Viét Nam c6 s6 liéu bao cao vé phan bd
dia Iy ctia mudi cat va cac loai Leishmania. Pong thoi voi dia diém nghién ctu cii
da ting ghi nhan ca bénh do ky sinh trung Leishmania gay ra & Quang Ninh, chiing
t6i cling c6 bang chimg khang dinh lai sy ¢6 mat ctia ky sinh trung ndy trén ca thé

mudi cat cai thu thap duoc.

KET LUAN

1. Thanh phin loai va mét s6 dic diém phan bé mudi cat tai 6 tinh mién Bic,
Viét Nam (2016-2018)

Tai 6 tinh mién nai phia Bic Viét Nam da thu thap duoc 2585 con mudi cat,
trong d6 1511 con duc (58,5%) va 1049 con cai (40,6%), ghi nhan 5 giong
Sergentomyia chiém cao nhét (n=2067; 79,96%), Phlebotomus (n=340; 13,15%),
Chinus (n=31,; 1,2%), Idiophlebotomus (n=14; 0,54%) va Grassomyia (n=6; 0,23%).

Tong s6 15 loai mudi cat dwoc ghi nhan thude 5 gidng trén, trong d6 co 13/15 loai
duoc dinh danh: Gidng Sergentomyia c6 7 loai Sergentomyia (Neophlebotomus)
sylvatica, Sergentomyia (Parrotomyia) brevicaulis group, Segentomyia (Parrotomyia)
barraudi group, Sergentomyia (Sergentomyia) bailyi, Sergentomyia (Neophlebotomus)

hivernus, Sergentomyia (Neophlebotomus) perturbans, Sergentomyia (Neophlebotomus)
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khawi; gidbng Grassomyia c¢6 1 10ai Grassomyia indica; giébng Phlebotomus c6 4 10ai
Phlebotomus  (Anaphlebotomus)  stantoni,  Phlebotomus  (Euphlebotomus)
yunshengensis, Phlebotomus (Larroussius) betisi, Phlebotomus (Euphlebotomus)
mascomai; gidbng Chinius c¢6 1 10ai (Chinius junlianensis);

Hai mudi cat chua dinh danh 13 Sergentomyia sp2. va Sergentomyia sp3.

Mudi cat ghi nhan c6 mit ¢ tit ca cac sinh canh: Trong hang dong chiém cao
nhat (n=1431), tiép dén ngoai nha (n=936), chudng gia stic (n=65), chudng gia cam
(n=66), chudng lon (n=41), trong nha (n=30), chudng ché (n=16). P phong phu
loai mudi cat cao nhat 1a ¢ hang va sinh canh ngoai nha (g0m ca Se. sp2 va Se. sp3).
2. Thue trang nhiém Flavivirus & mudi cat tai dia diém nghién ctru

Ti 18 mudi cat cai mang RNA vi rat DEN2 trong nghién ctru 12 0,198% (n=2)
tai Ninh Binh trén mudi cét cai Sergentomyia sp2 thu thap trong hang da va tai
Lang Son trén mudi cat cai Sergentomyia barradi thu thap & trong hang da.

3. Thuec trang nhiém Leishmania spp. & mudi cat tai dia diém nghién ctru

Leishmania spp. dugc xac dinh trén mudi cat cai ¢ 3 tinh Son La, Quang Ninh
va Ninh Binh véi ti 1& nhiém trén quan thé mudi cat cai 1a 3/1009 ca thé (0,297%).

Mau Leishmania spp. dau tién chua khang dinh loai (tai Quang Ninh) trén
mudi cat cai thu thap trong hang da; Mau Leishmania spp. th 2 duoc khang dinh 13
Leishmania infantum thu thap tai Ninh Binh trén mudi cat cai Sergentomyia sp2 &
sinh canh ngoai nha va mau Leishmania spp. thtr 3 ciing 13 Leishmania infantum,
thu thap ngay 10/10/2016 tai Son La, dugc sang loc trén mudi cat cai thudc giéng

Phlebotomus & trong chudng lon.
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KHUYEN NGHI

1. M6 rong thém cac diéu tra thu thap mudi cat tai cac tinh khéc dé c6 thém sb
lidu so sanh véi két qua cta nghién ctru va xay dung ban d6 phan bé mudi cat;

2. Tiép tuc cac nghién ctru vé hinh thai hoc, sinh hoc phan tir dé dinh loai chinh
xac cac véc to mudi cat truyén bénh va 1am rd thém vai trd cua cic tac nhin giy
bénh nhu Flavivirus dic biét 1a DEN2 va Leishmania spp. trén mudi cat dé c6 birc
tranh téng thé va toan dién hon;

3. Mé rong trién khai nghién ctru vé tap tinh, sinh hoc sinh thai ctia mudi cat
trong cac sinh canh gan nguoi dé co cac bién phap phong chdng chu dong khi co

cac bang chtng tim thdy RNA ctua DEN2 va Leishmania spp. trén mudi cat cai.
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TINH MOI, TINH KHOA HQOC VA TiNH THUC TIEN LUAN AN

Luan 4n da déng gop mot s6 diém mdai, tinh khoa hoc va tinh thuc tién:

1. Tinh méi:

La mot nghién ctru moi bao ham nhiéu noi dung lién quan dén dic diém dich t&
phan b6 ctia mudi cat va thyc tang nhiém tac nhan gay bénh truyén nhiém tai
Viét Nam. Nghién ctiru dong gop dir liéu phan bd dich té cta 5 gidng va 13 loai
mudi cat va 2 loai chua dinh danh, vai trd trung gian truyén bénh;

Xac dinh bang ching mudi cat cai mang tic nhan Flavivirus va ky sinh tring
don bao Leishmania spp. gay bénh ¢ nguoi, md ra dinh huéng nghién ctru trong
tuong lai, gitp cic nha dich té, con trung, sinh hoc & sinh hoc phan tir va nha
lam sang truyén nhiém nhan ra thém cin nguyén bénh truyén nhiém dang nbi tai
Viét Nam, nhat 1a khi nhiét do trai dt am dan lén-1a diéu kién thoi tiét tot cho
tang quan thé mudi cat do rit ngan chu ky phat trién;

Du mudi cat thudng song trong cac hang dong va it & khu vuc dan cu nhung
hién d3 c6 bang chiing c6 mit ¢ bén ngoai hang dong va chudng vat nudi ¢ ving
luu hanh, nén c6 thé day la van dé moéi can quan tam khia canh stc khoe du lich

sinh thai, hang dong va tai cac vung luu hanh mudi cat nay.

. Tinh khoa hgc

Luan an van dung phuong phap va k¥ thuat nghién ctru ¢6 dién hinh thai, sinh
hoc phan tur, giai trinh ty gen dé xac dinh giéng, loai mudi cat cling nhu tac nhan
gay bénh Flavivirus va Leishmania spp. tai cac tinh mién Bic Viét Nam;

Qua trinh nghién ciru ¢6 hop tac gitta Vién Vé sinh Dich t& Trung wong v6i ddi

tac nghién ciru tai Montpellier, Phap nén két qua dat do chinh x4c va tin cdy cao.

. Tinh thyec tién

Két qua nghién ciru trong luan an cung cap dir liéu méi, canh bao bénh truyén
nhiém dang ndi tai Viét Nam, méd ra hudng nghién ciru sau trong twong lai vé ca
dich t&, vi sinh vat, 1am sang va diéu tri va bién phap phong chbng;

Dir liéu nghién ctru c¢6 thé 1a tai liéu tham khao, thyc hanh 1am sing va giang

day dai hoc va sau dai hoc vé vi sinh, ky sinh trung va con trung hoc.



117

MOT SO PIEM HAN CHE CUA NGHIEN CUU

Nghién ciru di phat hién 2 loai mudi cat mdi 1a Se. sp2 va Se. sp3 nhung chua
dinh loai. Do d6, thoi gian dén tiép tuc thu thap thém thong tin lién quan, dong thoi
phdi hop voi chuyén gia vé mudi cat trong va ngoai nuéc dé khang dinh loai.

Viéc tim thdy bang ching Leishmania spp. trén quan thé mudi cat cai & Viét
Nam 14 m6t phat hién rdt méi. Tuy nhién, chua lam rd vai tro truyén ky sinh tring
don bao Leishmania spp. cua loai mudi cat & Viét Nam, can thém bang chimg b
sung nhu kha nang lay truyén, sy nhan 1én ciia vi rat trong co thé cac mudi cat do.
Trong twong lai, khi co thé nuoi, nhan dong dugc loai mudi cat, phan 1ap dugc cac
Leishmania spp. gy bénh, s& gitip cung cip thong tin diy du hon vé vai trd truyén
bénh cua véc to nay ¢ Viét Nam.

So sanh v6i cac nghién ciru khac dd phat hién Flavivirus trén mudi cat thong
qua phan 1ap dugc cac chung vi rat, cho phép thu nhan dugc trinh ty cac doan gen
vi rat hoan chinh hon. Trong nghién ctru nay, chwa phan 1ap nén két qua chi dimg
lai & mc do ghi nhan ¢ bang chimg c6 Flavivirus trén mau mudi cat cai thu thap.

Mit khac, cac nghién ciru trén thé gidi cho thdy mudi cat duc ciing c6 kha
ning bi nhiém Flavivirus, trong nghién ciru nay méi thyc hién sang loc trén mudi

cat cai. Do vay, trong tuong lai s€ tién hanh trén ca cdc mau mudi cat duc.
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Lang Son (01/08/2016-04/08/2016)

Mission wambers-. 44/ Ll Sl :
Date: .AJS. )26 Head of mission: [ Past Vel Soud Mass i)

Station n®name: 3./ bowie -

Weather: . SMINWY . with . cloud S Team: A, S WLML_—
g R 28°C ‘j ,\7}“ ! P___

.....................

STATION INFO N

Landlord’s name: Ny NMuan Wwin - S 06422235380

Locality: (province/townvillage) GPS T T T2 TN - s

Bhn’| “! ’&“"%' !gn\ ﬁ\ha”g Iong: ....49.‘:.-3‘5....A.O.Z—m........m.Zé.}Nr
Al PRI s i vinsbvs e AU

General description: house “1',];] cul .)m|g T4 e R

(house, farm, rural area, village, cave..) e KD

Animals: fes/no) ... 465 ...... if yes, detail : '9‘ chickeng

Density: (nigh'midiow) ﬁm (species, hdthmmu...;P T '

Humans: (ves/no) \}5 .......... if yes, detail: i"mm hl Al ety _
(n°of persons, activity, ...) _J5 e = Sa -

Environmental description: j JG 5 as

(Farest, type of vegetation, 0 i s cind

microhabitats, burrows, rocks, river, .)

TRAP INFO

Number of Sticky Traps installed: ..2..... Number of Sticky Traps collected: ...

Give some details on ST location: Specific remarks on density of sand flies:

Number of CDC: ... ST

GENERAL COMMENTS

(all important details, pictures...) T e NS AR R




Mission num;m" 31 Lo % Son

Date: ...A13.J2046.....0... Head of mission: [ Peot U Sool Alcess P

Station n°/name: 45 ),&yat.'&: L &

Weather: 'b“'-‘-‘-"-"r ............ Team: Jon, %M_,_L&C\ i

3 b 6&,& ..................... a

STATION INFO

Landlord's name: [\ %‘ Nam SL“S - zd"f 038K ¥ ;3_‘12} ;

Locality (province/town/village) GPS TR I T~ (o X 7 [EOs Ja. o1l S IE

L <8”°L 0 Tounw Thast long: ... dQ&. 4% 0K ...covivinrnin
| A TN - s e st

General description: H w2 = Lotk caue b Z,.A

(house. farm, rural area, village, cave...) e

Animals: fesno) ... if yes, detail : clmku.s gnas ?r%: =

Density: (high/midiow) L AR (species, health status,...) SIS Rl

Humans: (esnol ..... \6&3 ....... if yes, detail: 4 —S{PL- _,_M__;,

(®of persons, activify, ..)

Environmental description: g bus d Ao Loug ~ Coclt Jul!

(Forest, type of vegetation, cloy 2o lﬁ. ZQH: dan con shuschon
microhabitats, burrows, rocks, river, .)

TRAP INFO

Number of Sticky Traps installed: ......... Number of Sticky Traps collected: ..........................
Give some details on ST location: Specific remarks on density of sand flies:

Number of CDC: ... .&=.......

GENERAL COMMENTS

(all important details, pictures...) 35 = e




Mission number: 3’%%

Date: .4 LB/ 20i4........ ! Head of mission: | Sap0 |
Station n®/name: EA.............. ‘
Weather: (lou Aiesseqanasace Team: SO0h ., 2um; Wb ?{w.ﬁ»\} ]
J Inf SO.‘)C./:}(%,L‘A&.CJ A TR |
STATION INFO .
Landlord's name: _ Mibdawy CaMe [pad coue) ~SVAAD,”
d

Locality: (province/townvillage) GPS [P F W [ TR
_qﬁ Naou Y (L ! - Tp L S 1 long:.../.(@@,q.s.‘.ﬁ..?),, .................

J [ | P T AL o e e aan danaa
General description: VYaa Cono
(house, farm, rural area, village, cave...)
Animals: (yes/no) %5 ...... if yes, detail : L.JJA&
Density: (high/midiow) .............. (species, heaith status, ...)
Humans: fesmo) ... Me 0 if yes, detail: tha 4o e raue

(n°of persons, activity, 7
Environmental description: o Cank it
(Farest, type of vegetation, SR T AW
microhabitats. burrows, rocks, river. ) é 9
TRAP INFO
Number of Sticky Traps installed: &....... Number of Sticky Traps collected: . ..............
Give some details on ST location: Specific remarks on density of sand flies:
Number of CDC: .. 50 ......... N°(1.2..) Localisation Problems with c
i v
A

GENERAL COMMENTS Yoba) =73
(all important details, pictures...) e




-10 -

Lao Cai (22/08/2016-25/08/2016)

Mission number: ‘l ............ y
Date: ..,?J.’DXJ..?.Q!h ....... Head of mission: | e g |
Station n®/mname: 0L ............ M
Weather:  AQUOM................ Team: @ Lo ( l,’o}\a_ e ,
T ﬁo.c‘j ................. }A ; £l y e
STATION INFO
=~ :

Landlord’s name: 71\“.13_-_\[5{& At s
Locality: mvmcwwulage) GPS lat: . [\ Jf?).‘f?*/

' | long B0 SERR N

| et SR b
General description: m\hnn .
‘house, farm, rural area, village, cave,..)
Animals: fesino) . .,3.(9 ....... if yes, detail : 1, =
Density: (highmidlow) ... \OYY... (species, health status, ...) DA b
Humans: (reno) ............. )b(s if yes, detail: 39“'2‘“’
' (n°of persons, activity, ...)
Environmental description: i cces el Jovecd, A
Forest, type of vegetation, E ‘j ; 7 ) ‘
nicrohabitats, burrows, rocks, river, ) ;
TRAP INFO e’
Number of Sticky Traps installed: .. J.o.. Number of Sticky Traps collected: ...
Give some details on ST location: Specific remarks on density of sand flies:
Number of CDC: ...... AR
witls mttc,qmms ) e

GENERAL COMMENTS

(al important details, pictures..) _Np sand| ¢ly




Mission number' A

-11 -

Date: ...24 /14 144 Z() ik Head of mission: | ¢ ]
Station n®/name: ?/1 ...........
Weather: ......5W00W............ Team: oy Mk
) e e ]

R g.z.(....? ............ Lyu U il
STATION INFO
Landlord's name: 3 hj'_ AP[L: =S o 3
Cocality: rovincetownvilage . Gps lat: L T e e

= - Hau Jn long: ...-... A(..'..‘...C.?..ﬂﬂf’ .................

alt: .!&A% ........... W) s s v b e
General description: Luowee royam Loy g
house, farm, rural ares, village, cave,.) 4
Animals: (yesno) ...... (e if yes, detail : ¢ At
Density: (highmidlow) ......\pw. (species, health status, ..) S 28
Humans: Gesno) ... L5 if yes, detail: L it A obilelren
(n®of persons, activity,...)

Environmental description: bouse bordeced h,' puoundey L, ,gmgmg ,
Forest, type of vegetation, aow/ Cocn
nicrohabitats, burrows, rocks. river, .) )
[RAP INFO s’

Number of Sticky Traps installed: ...

AN.5%  Number of Sticky Traps collected:

---------------------------

Jive some details on ST location: Specific remarks on density of sand flies:
Number of CDC: ... A.........

JENERAL COMMENTS

all important details, pictures...)  ¢fy 1 - 0O




-12-

Mission number: oy R :

Date: ....2. SI05... L. .. Head of mission: | 20t

Station n®name: .17 .

Weather: ... Su00M.............. Team:

T2 »Ho{.,'5 .............. ) 5 I [ S

STATION INFO

Landlord's name: Ju Var Think ool LN 3

Locality: Grovicerowvilage) (R VA | L e
ja Al . Tooi VS long: RS TR

gt AT e T

[General description: houe in iIJac’; acl clachn canm
thouse, farm, rural area, village, cave...) 7 ' ¥
Animals: fres/no) ...... 1.52: ...... if yes, detail : Clachene Pl'ﬁs ) :1529:
Density: (high/mid/low) .. 3}\, (species, health status, ...)

Humans: yesno) ... W.b. ..... if yes, detail: G watte A clild
) (Rl pavsoms; et/ )i R e T

Environmental description:
(Forest, type of vegetation,
|microhabitats, burrows, rocks, river, ..)

e

Number of Sticky Traps installed: ..JN+.. Number of Sticky Traps collected: ..........................
Give some details on ST location: Specific remarks on density of sand flies:

..............................................................................................................................

Number of CDC: .....4.......

GENERAL COMMENTS
(all important details, pictures...) _opC4 . [ .




- 13-

Ha Giang (05/09/2016-09/09/2016)

Mission number: 5—/ M (3—(:' NG
Date: ..S,[a?.,(.h..\,é ........... Head of mission: | ]

Station n®name: 7.

Weather: ... 7,5&:\07 Team: Anne, Yeu /..,: T
; Lo tea) /by
. et TP R 9“? ............... % il
STATION INFO
Landlord's name: phan L2 (ﬂc{?, LSSl e
Locality: (provincetown/village) . GPS TR I B R T T ¢ R
= I’ m&‘{ 2 ’ A,’ - ‘Lm ( long: ...A‘?.d’...i.y...&.’..-).................
iyt Farhet, MyoctutLomn P LY O W B
General description: Q—?u“’ vazitl cou b nits Liell), coie
(house, farm, rural area, village, cave,..) Y’ 7 x_;.._AmA_o.wo- i Pk =
Animals: (res/no) ... 5%......... if yes, detail —Gesty dusk Lol
Density: (highmidiow) ' kQ0L-.. .. (species, health status, ..) An%! '
Humans: fevnol ... Zyusianans if yes, detail: 30 Db :}ﬁ_y____ _
(n°of persons, activily....) RS _" X ‘ ¥
“H_TLOt’——‘.—‘
Environmental description: saaudainls dord . dadk, anelidlol, cois.
(Forest, type of vegetation, ‘QCQ; cnoaded ]‘;.‘ _,{m’} e BT e 8
microkabitats, burrows, rocks, river, ) ehild boodc

TRAP INFO o

—————— =
Number of Sticky Traps installed: ......... Number of Sticky Traps collected: ... 2}& ................
Give some details on ST location: Specific remarks on density of sand flies:

GENERAL COMMENTS
(all important details, pictures...)




- 14 -

_l\r:;s-lon num;nr: 5‘% ——
Date: 5/0}( L R, Head of mission: | ]

Station n®/name: . .5 ?f
Weather: oaowJ#, Team:

g bod R PIEEeARARI S SRS A% TR 3 &
STATION INFO

Landlord's name: =3 , {'ﬁa‘“ NPTV ] yreal

Locality: (provincetownvillage) GPS lat: .......;g.g.x..4.,;..,...9.3.5 ...............

'd) n’l,tr o lel., N Lone sund long:.....40..7.,..91..._...‘;4.2 ...........
A xs,“; Bur. WS Gt 2, posvies | SO PR R SN R v v

General description: i on ﬁf Riod TN 7[ e )
(house, farm, rural area, village, cave,..) - '/"'___-_-,, —

Animals: yesno) ......... 7 ...... if yes, detail : u Nl ¥
Density: (high/mid/low) m(.‘ (species, health status, ...)
Humans: fvesimo) ... 7( ........... if yes, detail: o 1

(n°of persons, activity....)

Environmental description:  oop ) 0 oo No'e s flﬂ 5 }L;"/.rf’]_o /A”'
wad :

(Forest, type of vegetation, otdt e ks Bk
microhabitats, burrows, rocks, river, ..)

TRAP INFO w

Number of Sticky Traps installed: ......... Number of Sticky Traps collected: ................oooiiinnn,
Give some details on ST location: Specific remarks on density of sand flies:

..............................................................................................................................

GENERAL COMMENTS
(all important details, pictures...)




- 15 -

ission number: ... 7.

ate: ..... . 813 éLQQ! 5 Head of mission: | S

ation n°/nam !

‘eather: ... :UNRA... L. Team: 5 ST o SR
BRI ICpry R e 4 RRECIRLR - T e = Sl -{
FATION INFO

andlord's name: Rl = p .

GPS fat: . Qz TR
long ,{ 2% & o JEBp
alt: ... .(f'ﬁ ...........................

eneral description: haaole. a4 Ahe A Ouin !
ouse, farm, rural area, village, cave,..) haosic a Pa: sl 1n{’g / [TV w ST L FTC
nimals: (resno) . :.?,Oo ........ if yes, detail : Cll'cgeﬂ a,,gl d““ﬁ
ensity: (highmidiow) ..iaduid... (species, health stats,...)
umans: (vesno) ..Ef::«a .......... if yes, detail: B O }.9“‘5
(n°of persons, activity, ...) %
[a)
nvironmental description: 3 ) Ho 5
orest, type of vegetation, WS D Uty )__ e
icrohabitats, burrows, rocks, river, ) o
RAP INFO L
——==
umber of Sticky Traps installed: ......... Number of Sticky Traps collected: ..........ooooiiiinnnies
ive some details on ST location: Specific remarks on density of sand flies:

umber of CDC: ... SLRRE

{ENERAL COMMENTS
Al important details, pictures...)




- 16 -

Son La (10/10/2016 — 14/10/2016)

ission number: ..... é; ......... 90“ LR\ ‘ =)

ateE AVLea L. 2al4. ... Head of mission: | ﬁ B I hace

ation n®/name: ‘?)’r Sy

‘eather: ...........M.. -.(.w.wl/ Team: et R T S

Rt 3.9 ............... e TR

[ATION INFO

andlord's name: N_}'._L_/An Jﬂ#—ﬂy‘—

acality: (provincetown/village) B GPS lat: ...2..;.?..4.3&.....8..1.3.....‘ ................
SA’A L/‘ / ‘xl‘;:i S" [/’ / 3 (,D”h"u'\l, |Ong: .....ll.‘)."f..;pq.x-;.-ly-..‘,sj .............

E '/! [ Wy ‘ PR T p‘.lf B e xe R AR T T T T IR e PPN R LTI
eneral description: ¢ il /_’id, ouulaic avek, coxie
M/ﬂﬂ-’“m"‘”m-m-) : sy i "'J_l _’r A p 7 p ~ g W \'0"}.,.._11&__; !
nimals: (yes'no) ?A ...... if yes, detail : 2’ 2 doa
ensity: (highmid1ow) ....l....... (.p%mmm-.) s / v/
umans: (esho) ......nfeieennns if yes, detail: ’

7 (n°f persons, activity. ...) £
nvironmental !Ielcrlptlon: i gasa bl _ka 25 5 pre L//or 22 40 N »

‘orest, type of vegetation, A 4%%
icrohabitats, burrows, rocks, river. ..) o

RAP INFO o’

umber of Sticky Traps installed: ...0)... Number of Sticky Traps collected: ........... F . G

jve some details on ST location: Specific remarks on density of sand flies:

umber of CDC: .....00.......
A 200
— O
s§o
{ENERAL COMMENTS

1l important details, pictures...)




-17 -

ission number; ....... ‘ .........

Uy l%].,(o. 20ll Head of mission: | 2]

ation n°/name: 5 Y A R
O e e e R W A Team: RO A ST it R e | S
"ATION INFO
-
indlord's name: VL Pibben Miw
Y 7 -
P o A TR 7 SR

seality: (provinceltown/villag, GPS .
ﬂmnmrg,_.j_x‘mmu, Sla ety IongT AKXk A o

: Elisn. Ml B R st AT
eneral description: g bes g, e+ _pi geon {"mm v poulod

»use, farm, rurcl area, village, cave,..)
aimals: fresno) ......... 7/ ....... if yes, detail : paecr 4 L Lor
snsity: (high/mid/iow) ... 14 (species, health status, ...)
amans: (esmo) ........ }/ ...... if yes, detail: A
(n°of persors, acuviyy,..) ' ( Kipl)

wironmental description: Blld bamine é’gmc & ”4 cavs ::”let 7P
- 7

arest, type of vegetation,

crohabitats, burrows, rocks, river, ..)

AP INFO s

umber of Sticky Traps installed: ......... Nun!ber of Sticky Traps collected: ...........cccooiiiiiinnies
ive some details on ST location: Specific remarks on density of sand flies:
.................................... eerremtoes

umber of CDC: ......

door oo

dogp (#vel
._,’3

ENERAL COMMENTS
1l important details, pictures...)




-18 -

ission number: ..... ‘ ...........
B e i e dab) 22L10/1 & Head of mission: g y{:\u.__ i |
ation n®/name: S .....
eather: ....ccoovvvnnes 4[()&“17. Team: - r-l.u’. , \/‘—*7 CA;Q"&', PR |
e ’ ' ’ 7
% v, I AR L) klen B 2l S|
*ATION INFO
\ndlord's name: 2 A ;7 1 £ X, aom
b}
yeality: (province/town/viliage) GPS at .24 o 0.0 {. ,
’f,m Ui e G- Chice Yo coospurt; long: YT S L A S
S 5 c[,A‘.,.” '5(‘. [P I ‘lt: .............. EL-*-' .......................
} r 4 i
mmldmﬂpm: :au\l . Am{; L M:\lL“‘-':o g 'al'l !’laa
suse, farm, rurcl area, village, cave,..) . ’:
2imals: (o) .oeeeees ? ........ if yes, detail : A o¢ !l'z.f“ I 1.7k
snsity: (highimidow) ..oofbe e (species, health status....) 4
amans: (esno) .....eee I7: (e if yes, detail: 4 ‘ 2 )bildss )
1 ey
(n°of persons, activity,...) ,1 /)w_ o ppial I}
lmmﬂ"la“ﬁpmﬂ: ﬂJ“u Wi o o il 3 f‘V’(/ /Q',[,ﬂé gén“
arest, type of vegetation, v 3 >
crohabitats, burrows, rocks, river, ..)
RAP INFO .
amber of Sticky Traps installed: ........- ' N\mgber of Sticky Traps collected: ....oocormeeemmananseinerer
ive some details on ST location: Specific remarks on density of sand flies:
amber of CDC: o I TR
eavce (e !
cau D¢
(a\/( Cp( 3
: P'O e CPC Y
1y < :JI AV (Il (

ENERAL COMMENTS

i Vlmportam details, pictures...)




-19 -

Phu luc 02: Hinh anh chup tiéu ban mudi cat

Ham cua Ch.junlianesis chup ¢ vat kinh x60

Ti chtra tinh cta Ch.junlianesis chup ¢ vat kinh x60



-20 -

Ham cua Id.longiforceps chup ¢ vat kinh x60

Ti chra tinh cua Id.longiforceps chup ¢ vat kinh x60



221 -

Ham cua Ph. betisi chup ¢ vat kinh x60

Ti chira tinh cta Ph. betisi chup ¢ vat kinh x60



-0 -

Ham ctua Ph. mascomai chup ¢ vat kinh x60

Ti chira tinh cta Ph. mascomai chup ¢ vat kinh x40



_23 .-

Ham cua Ph. stantoni chup & vat kinh x60

Ti chtra tinh ctia Ph. stantoni chup ¢ vat kinh x40



-4 -

Ham cua Ph.yunshengensis chup ¢ vat kinh x60

Thi chra tinh cta Ph.yunshengensis chup ¢ vat kinh x60



_25.-

7
RaS IS {
- ’J"-’-z).- AR
Ham cua Se. hivernus chup & vat kinh x40

. *
"3
~ '& -

Ti chira tinh cua Se.hivernus chup ¢ vat kinh x40



- 26 -

Ham cua Se.khawi chup ¢ vat kinh x40

. ¢
. o LN
L

| . v 3 !
chura tinh cua Se.khawi chup & vat kinh x40



_27 -




_28 -

Ham cua Se.2 chyp ¢ vat kinh x40

Ti chura tinh cta Se.2 chup ¢ vat kinh x40



-29.

Ham cua Se.barraudi chup ¢ vat kinh x60

-

10um

f A\
| 4] / \\ '
1’ /‘ 4 ’ ' . .“u“‘ - / . /'

¢ =

i A b, =
“\_n;.w.v - ¥ P

Ti chtra tinh cta Se.barraudi chup ¢ vat kinh x40



-30 -

Ham cua Se.brevicaulis chup & vat kinh x60

>
o
S PO’
'_.
~ .
PR
2 ’
- v '
’
’ r
/ -
. N
.5 o
& ' - b’
g o
- “r
» d[ :

B
Ti chira tinh cua Se. brevicaulis chup ¢ vat kinh x4



-31 -

Tui chira tinh cta Gr. indica chu vat kinh x60



-32 -

Ham cta Se. sp3 chup & vét kinh x40

Ti chira tinh cua Se. sp3 chup & vat kinh x10



