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MO DAU
1. Tinh cé"lp thiét caa luin an

Céc loai don bao duong mau Anaplasma spp., Babesia spp. va Theileria spp. gay bénh cho nhiéu loai
vat chu, bao gdm: dong vat nhai lai (trdu, bd va dé) va ngua; dong vat an thit (ché, méo...). Trong d6, mot s6
loai da duoc ghi nhan c6 kha ning truyén lay tir dong vat sang ngudi. Mam bénh Anaplasma spp., Babesia
spp. va Theileria spp. truyén tir c& thé bénh sang ca thé khoe manh bai cac loai véc to truyén bénh (ve, rudi,
mong) nhu: Ixodes spp., Dermacentor spp., Rhipicephalus spp., Hyalomma spp. va Haemaphysalis spp., cac
loai rudi hat mau (thuoc ho Stomoxydiae), cac loai mong hat mau (thuoc ho Tabanidae). Mot sb loai
Anaplasma spp. dd duogc tim thay trong tring mudi, 4u tring, nhong va mudi truéng thanh nhu: Anopheles
sinensis, Armigeres subalbatus, Aedes albopictus, Culex quinquefasciatus va Culex tritaeniorhynchus tai
Trung Quéc.

Bénh ky sinh tring duong mau gy ra boi cac loai Anaplasma spp., Babesia spp. va Theileria spp. trén vat
nudi chu yéu do cac loai 1a: A. marginale, A. centrale, B. bovis, B. bigemina, B. divergens, T. annulata, T.
orientalis va T. parva gay ra. Bénh anh huong dén vat nudi nhu lam giam tdc do sinh truéng, giam san lugng
thit, sita hoac chét, gay ra thiét hai 16n vé kinh té cho nganh chin nudi trén toan thé gidi dic biét 1a cac qudc
gia thudc vung nhiét ddi va can nhiét doi. Bénh ky sinh tring duong mau gay ra boi loai Babesia spp. trén bo
c6 thé gay chét hon 90% & b mic bénh va gay ton that kinh té to 16n do viéc diéu tri va kiém soat ve. O
Mexico, bénh ky sinh tring dudng mau gay ra boi loai Babesia spp. & bo 1a bénh truyén nhiém cuc bo, woc
tinh ton that kinh té do Kiém soat véc to truyén bénh 1a 573,6 triéu d6 la My mdi nam. Bénh ky sinh tring
duong méu trén cac loai vat nudi con anh hudng dén viéc xuat nhap khau dong vat giira cac nudc trén thé gioi
do T6 chic Thay Thé gi¢i (WOAH) da dua bénh ky sinh tring dudng méau gay ra bai loai Anaplasma spp. va
T. equi da dugc dua vao danh sach cac bénh ky sinh tring duong méau bat budc phai khai bao. Dé nhap khau
gia suc tir mot viing ¢6 dich bénh, can phai c6 gidy chiing nhan sac khoe dé ngan chan su di chuyén chéo cua
ve va cac bénh ky sinh trung duong mau do ve gay ra.

Bénh ky sinh tring duong mau gay ra boi loai Anaplasma spp. trén dong vat da lan rong khap thé gidi.
Ngoai chau Au, bénh ky sinh trang dudng mau do Anaplasma spp. da dugc tim thidy & Chau My, Chau Phi,
Chau A va Uc véi nhiéu loai Anaplasma spp. khac nhau, luu hanh trén nhiéu loai dong vat, véi ty 18 luu hanh
tir 1,09% dén 97,9%. Trong 8 loai Anaplasma spp. gy bénh trén dong vat c6 4 lodi la: A. marginale, A.
phagocytophilum, A. ovis va A. platys c6 kha nang gay bénh cho nguoi. Loai A. phagocytophilum la loai dugc
bao céo nhiéu nhit trong tat ca cac loai Anaplasma spp. do c¢6 d6 luc cao va gay bénh pho bién trén nguoi. A.
phagocytophilum phan bé rong rai trén khip Chau Au, Chau A va Bic My voi mot sé bao cao vé cac ca nhiém
& ngudi. Ty 1¢ luu hanh cua loai A. phagocytophilum trén vat nudi dao dong tir 1,09% dén 94%. Loai A. platys
1a tAc nhan gay bénh giam tiéu ciu theo chu ky & cho, trau, bo, dé, nguwa trong d6 mét sé nhidm & trén nguoi
da duoc ghi nhan ¢ Han Quéc, Venezuela, Chicago va Nam Phi.

Babesia spp. lay nhiém trén nhiéu loai dong vat va ngay cang duoc quan tdm nhiéu hon khi Babesia
spp. la loai gay ra bénh lay truyén tir dong vat sang ngudi. Do su da dang 16n cac loai vat chu cua loai Babesia
Spp. nén tt ca cac dong vat co xuong sdng déu co thé 1a vat mang mam bénh tiém an, dic biét 1a vat chu thich
hop cho ve truyén bénh Babesia spp. Trong hon 100 loai Babesia spp. gy bénh cho dong vt va con ngudi co
8 loai Babesia spp. gém: B. bigemina, B. bovis, B. crassa-like, B. divergens, B. duncani, B. microti, B.
odocoilei va B. venatorum di dugc bao cdo & ngudi tir cac khu vuc khac nhau trén thé gidi. Trong do, ty 18 luu
hanh chung cua Babesia spp. ¢ nguoi la 2,23%.



Theileria spp. gy bénh cho cac loai dong vat c6 vii bao gom vat nudi va dong vat hoang da. Hon 10
loai Theileria spp. khac nhau da dugc xac dinh luu hanh trén cac loai vat nuéi nhw trdu, bo, ciru, dé va ngua.
Cac loai Theileria spp. gy ra bénh cho cac loai vat c6 doc luc rat khac nhau, tir cac dang hoan toan lanh tinh,
dén gay bénh nghiém trong va dan dén chét. Trong do, loai T. parva gay bénh sét Bo Pong (East Coast
fever/corridor disease) phan bb & 13 qudc gia & Chau Phi, can Sahara va lodi T. annulata gay ra bénh
Theileriosis nhiét doi, da dwoc ghi nhan 2 loai Theileria spp. c6 doc luc cao, gay thiét hai kinh té nghiém trong
nhat cho nganh chin nui bo tai Chau Au, Chau Phi, Trung Pong, Vién Dong va Chau A. Bénh ky sinh tring
duong mau gay ra boi loai Theileria spp. trén vat nudi ¢ dang cip tinh thuong ¢ cac triéu chimg nhu sét,
ngung nhai lai, sung hach bach huyét, tiéu chay, vang da, xuat huyét va ty 1& chét cao (46% - 100%). Bénh ky
sinh trung dudng mau gy ra boi loai T. equi ¢ ngua phan bé trén toan thé gidi. Mot sb it qudc gia, bao gdom:
Nhat Ban, Hoa Ky, Canada, Vuong qudc Anh, Bic Au, Iceland, Greenland, New Zealand va Uc khong c6
bénh nay luu hanh trén ngua.

Viét Nam la quéc gia nong nghiép v6i chin nudi gia siic dong vai trd quan trong, ngudi dan ¢ nong
thdn van chan nuéi theo hinh thire nho 1é. Bong vat nudi chu yéu trong néng ho 1a trau, bo, dé, ngua, lon, ga,
ch6, méo... Tinh dén nim 2023, ca nuéc c6 2.136.009 con trau, 6.331.895 con bo, 2.835.846 con dé va 51.055
con ngua. Mot s6 nghién ciru da chi ra sy ton tai ciia cac loai ky sinh tring dudng mau Anaplasma spp.,
Babesia spp. va Theileria spp. ¢ trau, bo, ngua tir nhitng ndm 1973, gay thiét hai dang ké cho nganh chan nuoi.
Céc nghién ctru nay sir dung phuong phap chan doan hinh thai hoc va huyét thanh hoc. Bénh ky sinh tring
dudng mau trén vat nudi & nude ta trong nhitng nim gan day gan nhu bi ling quén voi sb lugng cong bd han
ché (chi c6 5 cong bb trong giai doan 2015 - 2020). Gebrekidan va ctv (2017) cong bd vé mot 6 dich Theileria
spp. trén dan bo sita nhap tir Uc tai Viét Nam, véi ty 1é nhiém bénh 1én dén 77,6%. Nhom nghién clru cla
Trudng Pai hoc Hué (2018) cho biét, bo nhidm hai loai Babesia spp. la B. bovis va B. bigemina véi ty 18 tuong
tng 1 15,8% va 30,7%. Nam 2019, hai loai ky sinh tring dudng méu truyén 1ay sang ngudi la A. marginale
va A. platys dugc phét hién trén bo sira, bo ban dia va cho tai Ha Noi dya trén viéc giai trinh va phan tich gen
16S rDNA. Tt ndm 2021 tré lai day, mot s6 6 dich ky sinh trung duong mau dugc ghi nhan tir viéc nhap dong
vat song & mién Trung va Nam, day ciing 1a 1an dau tién mot sd loai nhu: A. platys, A. phagocytophilum, A.
marginale, B. vogeli, T. sinensis va T. orientalis dugc bao cdo trén véc to truyén bénh (ve) tai Viét Nam. Thém
vao d6, chua c6 nghién ctiu tong thé va chuyén sau nao vé nhém bénh ky sinh tring dwdng mau gay ra boi
Anaplasma spp., Babesia spp. va Theileria spp. trén cac loai vat nuoi dugc thuc hién; viéc tng dung cac
phuong phap chin doan sinh hoc phan tir véi do nhay va d6 dac hiéu vuot troi vao chian doan bénh van bo ngo.
Trong khi d6, viéc xac dinh dugc chinh xéc ty 1é nhiém, loai gay bénh, dic diém gen cua ky sinh tring duong
mau dang luu hanh & d6ng vat nhidm bénh cling cac yéu té nguy co lién quan dén con dudng truyén lay bénh
dong vai tro then chdt trong phong bénh mot cach chu dong va hiéu qua, gidp giam thiéu thiét hai kinh té cua
bénh gy ra vai vat nudi.

Xuat phét tir thuc té trén, ching tdi tién hanh thuc hién luan an: “Nghién citu dic diém lwu hanh,
sinh hoc phan ti mét sé lodi ky sinh triing dwong mau ¢ trau, bod, dé, ngea tai ba tinh phia Bdc va dé xuit
bi¢n phap phong bénh”.



2. Muc tiéu nghién ciru

Xac dinh ddc diém luu hanh, sinh hoc phan tir cuia Anaplasma spp., Babesia spp. va Theileria spp. ¢
trau, bo, dé, ngua tai ba tinh phia Bic.

Xéc dinh mot s6 yéu té nguy co nhiém ky sinh trung dudong méau va dé xuat bién phap phong bénh
thich hop.

3. Y nghia khoa hoc va y nghia thuc tién ctia luin 4n

3.1.Y nghia khoa hoc

Két qua nghién ctru cua luan 4n da dinh loai dwoc 12 loai ky sinh trung dudng méu. Trong 12 loai ky
sinh tring duong mau dugc dinh danh, 6 loai méi (A. phagocytophilum, Candidatus Anaplasma boolense,
Candidatus Anaplasma sinensis, T. buffeli, T. verlifera va T. equi) lan dau dugc cong bb tai Viét Nam; 5 loai
(A. platys, A. marginale, A. phagocytophilum, B. bovis, B. bigemina) da dugc thé gioi xac nhan Ia loai truyén lay
tir dong vat sang ngudi. Trong d6, dac biét loai A. phagocytophilum gay bénh sét hach nghiém trong trén ngudi,
cac loai dong vat c¢6 vi va ve & Chau Au, Chau My, Chau A. Bdng thoi, mot luong 16n dix liéu vé trinh tu gen
ctia cac loai ky sinh tring dudng mau nay da duoc luu trit trén ngan hang gen thé gioi. Day 1a nhitng tai liéu
khoa hoc cho hoc tap va nghién ctru vé bénh, dic biét 1a dich t& hoc va dich t& hoc phan tir caa bénh, ciing nhur
mé ra hudng nghién ctu vé cac loai ky sinh tring dudng mau truyén lay con dang bi bo ngé tai nudc ta.

3.2. Y nghia thuc tién

Céc két qua nghién ctru nay 1a co s¢ khoa hoc cho cac chuong trinh diéu tra qudc gia vé bénh ky sinh
trung duong mau tai Viét Nam, khong chi d6i véi vat nudi, véc to truyén bénh va ca vai con ngudi. Tir d6, co
nhitng bién phap va chién lugc phong chdng su truyén lay caa bénh, dam bao sic khoé cho vat nudi va sic
khoé cong dong.

Chuong 1: TONG QUAN TAI LIEU

1.1. Mgt s6 dic diém hru hanh va dich t& cia bénh ky sinh trung dwong mau gay ra béi cac loai
Anaplasma spp., Babesia spp. va Theileria spp.

Bénh don bao dudng méu gay ra bai loai Anaplasma spp. trén céc loai vat nudi phan b rong khip thé
gidi bao gom cac khu vuc nhiét déi va can nhiét dsi & Nam, Trung va Bic My, Uc, Chau A va Chau Au. Loai
Anaplasma spp. dugc nghién ciru nhiéu nhat & chau Au la A. phagocytophilum truyén Iy sang nguoi vai ty 18
nhiém khoang 16,2%. Vat chu cua A. phagocytophilum 1a con ngudi va hau hét cac loai dong vat ¢ vi va ve
& Chau Au, Chau My, Chau A va Chau Phi. Nam 2023, loai A. phagocytophilum Iuu hanh trén 33 qudc gia va
viing 14nh thd wéc tinh ti 16 nhidm 1a 4,76%, trong d6 Bi 1a quéc gia c6 ti 1& nhiém cao nhét 1a 37,54%.

Bénh ky sinh tring duong mau do Babesia spp. gay ra trén trau, bo, dé, ctru...¢ moi lta tudi va phan
bé rong & khip cac chau luc trén thé gii nhu chau Au, chau A, chau Phi. Babesiosis ¢ bo c6 thé gay chét hon
90% & bd mic bénh va gay ton that kinh té to 16n do viéc diéu tri va kiém soét ve. Babesia spp. 1ay nhiém trén
nhiéu loai dong vat va ngay cang duoc quan tdm nhidu hon khi Babesia spp. 14 loai gay ra bénh lay truyén tir
d6ng vat sang ngudi. Ty 1& luu hanh Babesia spp. & bo trén toan cau la 29%. Trong do, ty 1& luu hanh Babesia
spp. ¢ bo cao nhit 1a Nam My (64%) va thap nhat 14 & Chau A (19%).

Bénh don bao duong méu gay ra bai loai Theileria spp. duoc lay truyén qua ve Ixodid, thudc cac chi
Amblyomma spp., Haemaphysalis spp., Hyalomma spp. va Rhipicephalus spp. Theileria spp. gay bénh cho céc
loai dong vat c6 v{, bao gom vat nudi va dong vat hoang di. Hon 10 loai Theileria spp. khac nhau da dwoc
xac dinh luu hanh trén céac loai vat nudi nhu trau, bo, cuu, dé va ngua. Cac loai Theileria spp. gay bénh cho



cac loai dong vat co doc luc rat khac nhau, tir gay bénh nghiém trong, dan dén ty 18 chét cao, dén céc dang
hoan toan lanh tinh. Loai T. orientalis 1ay lan trén toan cdu nhung cic qudc gia bi anh hudng bai bénh ky sinh
trung duong mau gay bai loai T. orientalis trén cac loai vat nudi 1a Uc, New Zealand, Nhat Ban, Han Qudc,
Trung Qudc va Viét Nam.

1.2. Pic diém sinh hoc phan tir cia cac loai Anaplasma spp., Babesia spp. va Theileria spp.

Trung tdm Théng tin Cong nghé sinh hoc Quéc gia & My (NCBI) cho biét dén nay co s dir liéu co
tong cong 12.176 trinh  ty nucleotide cua gen 16S [rRNA lodi Anaplasma  spp.
(https://www.ncbi.nlm.nih.gov/nuccore) tinh dén ngay 09/08/2024. Tinh dén nam 2021, 31 bo gen hoan chinh
cia A. phagocytophilum va 23 bo gen hoan chinh ciia A. marginale da cé san trong co sé dit licu NCBI
(https://www.ncbi.nIm.nih.gov/genome). Ngoai ra, mot b gen hoan chinh cua 3 loai Anaplasma spp. gom A.
centrale, A. ovis va A. platys da duoc xac dinh. B gen hoan chinh cua loai A. bovis, A. capra va A. odocoilei

van chua duoc giai trinh tw. Cac phuong phap nhan gen thuong dugc st dung dé xac dinh thanh phan loai
Anaplasma spp. gé)m 16S rRNA, gltA, groEL va msp4. Trong dd, gen 16S rRNA la tot nhat vi su bién ddi cao
va bo dir lidu tich liy giita cac loai dé so sanh phan tich pha hé va quan hé vé loai.

Theo Trung tdm Théng tin Cong nghé sinh hoc Quéc gia & My (NCBI) thi trong co s6 dit liéu ¢6 tong
sb 5334 trinh ty nucleotide cua gen 18S rRNA cua Babesia spp. cho dén ngay 09/08/2024. Gen 18S rRNA
dugc sir dung trong chan doan sinh hoc phan tir Babesia spp., Theileria spp. voi d6 dai san pham cua Babesia
spp. 1a gan 400 bp (393 - 408 bp) va d6 dai san pham cua Theileria spp. 1a hon 400 bp (418 — 424 bp). Phuong
phap PCR nhan gen18S rRNA chan doan nhanh, dic hiéu, tiét kiém chi phi va c6 do nhay cao dé sang loc ban
dau cac piroplasmid lay nhiém cho dong vat nudi va dong vat hoang da va c6 hitu ich cho cac nghién ctu dich
t& hoc quy mo 16n, cho phép phét hién DNA téng sé dugc tach tir mau mau chéng dong ciia dong vat & nong
d6 & mac thap tai 39 picogram (pg) DNA.

Theo Trung tam Thang tin Céng nghé sinh hoc Québc gia & My (NCBI) thi trong co s& dit liéu ¢6 tong
sb 3843 trinh tu nucleotide ciia gen 18S rRNA cua Theileria spp. tinh dén ngay 09/08/2024. Cac phuwong phap
nhan gen RNA ribosome 23S, RNA ribosome 18S va gen protein bé mit piroplasm chinh (MPSP) thuong st
dung dé xac dinh thanh phan loai va phan tich phat sinh loai ciia cac loai Theileria. Trong co so dit lidu cua
NCBI ¢6 sén 312 trinh tu gen cua T. annulata nhung c6 70 trinh ty gan nhu hoan chinh (> 1.527 bp) duoc six
dung dé chinh sira nhiéu trinh ty. Trong d6, giai trinh tu gen 18S rRNA cua T. annulata va T. orientalis & muc
d6 bao ton trinh tu cao trong GenBank cho két qua chinh xac cao, hoan chinh va khdng bi nham giita cac loai
Theileria spp. véi nhau. Ving giao gen ITS1 va ITS2 da duoc sir dung dé phan biét chung va xéac dinh loai ¢
cac chung khac nhau, c6 gia tri dang tin cay trong viéc phan tach phat sinh loai roi rac hon gitta cac loai ¢
lién quan chat chg, nhan biét loai mai, xac dinh tinh dic hiéu giira cac chung phan lap, phan biét trong mot
loai va phan biét gitra cac loai vai nhau va phéan loai. Str dung phuong phap PCR nhan gen vung giao gen ITS2
dé phan biét 2 loai Theileria ikeda (133-bp) vai Theileria buffeli/chitose (139-bp).

1.3. Mgt sb bién phap phong bénh ky sinh trung dwong mau gay béi cac loai Anaplasma spp.,
Babesia spp. va Theileria spp.

* Phong bénh bang vaccine: Phong bénh ky sinh tring dudng mau gay ra boi loai Anaplasma spp. va
Babesia spp. trén cac loai vat nudi chu yéu la sir dung vaccine. Vaccine A. centrale sng duoc st dung rong
rdi nhat, kha nang mién dich mot phan phat trién trong 6 - 8 tuan va kéo dai trong nhiéu nam sau mot lan tiém
vaccine. Cac quéc gia gom: Uc va mot s quéc gia @ Nam My, Pong Nam A va Trung Pong thuong sir dung
A. centrale 1am vaccine chdng lai A. marginale dé phong bénh cho vat nudi (WOAH, 2024). Hién nay chua
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c6 vaccine phong bénh do Theileria spp. gy ra cho gia stc do d6 Té chirc Thi'y Thé gisi khuyén cao nén st
dung thudc xua dudi hda hoc, quan Iy méi truedng sdng, cac bién phap phong ngira va kiém soat dua trén ca
nhan va méi trudng, lua chon vat chii c6 kha ning khang ve t6t hon va vaccine dé kiém soét, tiéu diét ve.

* Phong bénh bang phwong phdp kiém sodt va tiéu diét ve: Su két hop cua cac loai thudc diét ve khac
nhau nhu: flumethrin véi cyfluthrin, chlorpyriphos véi permethrin...da c6 san trén thi truong va dugc sir dung
dé kiém soat ve & Mexico. O Uganda trong tat ca c4c loai thudc diét ve duoc sir dung dé kiém soat va diét ve,
37% céc ché pham cd thanh phan la amitraz.

* Quan 1y déng vt nhdp khau: Dé nhap khau gia sic tir mét vang cé dich bénh, can phai c6 gidy chang
nhan sirc khoe dé ngan chan su di chuyén chéo ciia ve va cac bénh ky sinh tring dudng mau do ve gay ra.

* Phirong phdp tiép cdn Mot sire khée: Mot s6 nudc trén thé gidi da ap dung phuong phap tiép can
mot sirc khée, nhu Chau Phi, Ai Cap...thyc hién cac nghién ctru dich t& hoc toan dién vé bénh truyén lay qua
ve, danh gia tat ca cac loai vat chu gém: dong vat, con nguoi va dong vat hoang da va cac loai véc to truyén
bénh (ve) trong cting mot ving sinh thai bang cach nang cao ning luc chan doan xét nghiém ¢ céc co sd.

Chwong 2: POI TUQNG, NOI DUNG, VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Poi twgng, thoi gian va dia diém nghién ciu

* Poi tirong nghién cizu:

- Céc loai Anaplasma spp., Babesia spp. va Theileria spp. luu hanh ¢ tréu, bo, dé va ngua.

* Thoi gian va dia diém nghién ciu:

- Thoi gian nghién cizu: Tir thang 1/2022 dén thang 12/2024.

- Pia diém nghién ciu:

+ Vung chan nudi cua huyén Ba Vi, Gia Lam, BPong Anh thuoc TP Ha Noi. Ving chan nudi cua huyén
Dinh Hoa, Pai Tir, V6 Nhai va Phtt Luong cua tinh Thai Nguyén. Vung chan nuéi ctia huyén S6ng Méa va Van
Ho cua tinh Son La.

+ Pja diém phan tich mau: Phong thi nghiém Bd mon Ky sinh tring, Vién Thi y va céng ty Marcogen
Han Quéc.

2.2. Noi dung nghién ciru
2.2.1. Nghién citu xdc dinh dic diém lwu hanh, sinh hoc phan ti ciia Anaplasma spp., Babesia spp. va
Theileria spp. ¢ trau, bo, dé, ngea tai ba tinh phia Béc

- Xac dinh su luu hanh cta Anaplasma spp., Babesia spp. va Theileria spp. ¢ trau, bo, dé, ngua theo
mua (xuan, he, thu, dong).

- Xéc dinh mot sé dic diém sinh hoc phan tir ciia Anaplasma spp., Babesia spp. va Theileria spp. phan
lap & trau, bo, dé, ngua.

2.2.2. Nghién cieu xdc dinh mgt sé yéu té nguy co nhiém ky sinh tring dwong mdu va dé xudt bién phap
phong bénh thich hep

- Xac dinh mot s6 yéu té nguy co nhidm ky sinh tring dudng mau ¢ trau, bo, dé, ngua.

- Pé xuét bién phap phong bénh thich hop.

2.3. Cac phwong phdp nghién ciru
2.3.1. Phwong phdp nghién civu xdc dinh dic diém Iwu hanh, sinh hoc phan ti ciia Anaplasma spp.,

Babesia spp. va Theileria spp. ¢ trau, bo, dé, ngwa tai ba tinh phia Bdc
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* Phuong phéap nghién ctru xac dinh ddc diém luu hanh cua Anaplasma spp., Babesia spp. va Theileria spp. ¢
trau, bo, dé, ngua.
- Phuong phéap nghién ctru diéu tra cét ngang.
- Phuong phép thu thap mau mau theo QCVN 01-83:2011/BNNPTNT.
- Phuong phap chiét tich DNA tong so.
- Phuong phap nhan gen nested-PCR (nPCR).
- Phuong phép phan tich két qua.
* Phuong phap nghién ctru mot sé dic diém sinh hoc phan tir cia Anaplasma spp., Babesia spp. va Theileria
spp. 0 trau, bo, dé, ngua.
- Phuong phap nhan gen nested-PCR (NPCR) va tinh sach san pham PCR.
- Phuong phap giai trinh tu gen Sanger.
- Phuong phép dinh loai va ding ky trinh tu chudi gen 1én Genbank.
- Phuong phap phén tich so sanh gen.
- Phuong phap xay dung cay pha hé va phan tich pha hé.
2.3.2. Phwong phdp nghién civu xdc dinh mgt s6 yéu té nguy co nhiém ky sinh triing dwong mdu va dé xudt
bi¢n phap phong bénh thich hep
* Phuong phap xéac dinh cac yéu td nguy co truyén lay Anaplasma spp., Babesia spp. va Theileria spp. ¢ tréu,
bo, dé, ngua.

Khi thu thip miu mau cac dir lidu, thong tin vé vi tri dia Iy (GPS) dia diém 14y mau, thoi diém 1dy mau
(theo miia), loai vat nudi (trau, bo, dé, ngwa), vat nudi nhiém ve/khong nhiém ve, tinh biét vat nuéi (duc/cai),
gidng vat nudi (ban dia/lai/nhap khau), Ira tudi (ndm), hinh thirc chin tha (nudi nhdt/ ban chan tha/ chin tha
hoan toan) duoc hoi, quan sat va ghi chép vao bang hoi. Két qua chan doan phat hién ky sinh tring dudng mau
¢ trau, bo, dé va ngua va cac thong tin lién quan dén mau duogc nhap vao trang Excel. Ty I¢ luu hanh va mot
sO yéu té nguy co nhiém ky sinh tring duong mau dugc xac dinh bang phan mém phan tich xac suat thong ké
STATA 14.0.

* Phuong phap xay dung dé xuit bién phap phong bénh: Phuwong phap tong quan tai liéu. Phuong phap
tong hop va phan tich s6 lidu tir két qua nghién ctru clia dé tai. Dé xuat bién phap phong bénh thich hop.



Chuong 3: KET QUA NGHIEN CUU
3.1. Nghién ciru xac dinh diic diém lwu hanh, sinh hoc phan tir cia Anaplasma spp., Babesia spp. va
Theileria spp. & trau, bo, dé, ngwa tai ba tinh phia Bic
3.1.1. Két qud xdc dinh sw lwu hanh cia Anaplasma spp., Babesia spp. va Theileria spp. ¢ trau, bo, dé,
ngua theo mua (xudn, he, thu, dong)
3.1.1.1. Két qud xdc dinh su luru hanh cuia Anaplasma spp., Babesia spp. va Theileria spp. ¢ trau, bo, dé, ngua
vao mua xuan

Anaplasma spp. Iuu hanh trén cac loai vat nudi trau, bo, dé va ngya vao mua xuan véi ty 1& nhiém chung 1a
12,5% (95%CI: 10,0-15,4). Trong d6, ty I¢ Iuu hanh ctia loai Anaplasma spp. cao nhat & bo (26,4%) va thip nhat & trdu
(6,8%). Anaplasma spp. luu hanh trén tAt ca cac loai vat nuéi & ca 3 tinh/TP, cao nhét & tinh Son La (21,0%) va thap nhat
& tinh Thai Nguyén (7,5%). Céc loai vt nudi co tinh biét dyc nhiém Anaplasma spp. vai ty 18 1a 15,8% va tinh biét cai
c6 ty 1¢ nhiém 14 11,7%. Vat nudi nhiém Anaplasma spp. & tht ca cac lra tudi, chit yéu & nhém tudi tir 1-5 tudi va trén 5
tudi (12,4%), nhém <1 tudi nhiém thip nhét (1,3%).

Babesia spp. luu hanh trén cac loai vat nudi trau, bo, ngyua véi ty 1¢ nhiém chung 1a 3,0% (95%CI: 1,8-
4,7) va khong luu hanh trén dé. Trong do, ty 18 luu hanh cua loai Babesia spp. cao nhat & ngua (6,0%). Vit
nudi & ca ba tinh/TP déu nhidm Babesia spp. vai ty 1& dao dong tir 1,5% — 5,0%. Céc loai vat nudi cé tinh biét
duc nhiém Babesia spp. vai ty 16 1a 1,8% va tinh biét cai co ty 16 nhiém 1a 3,3%. Vat nudi trong nhom tudi >5
tudi nhiém Babesia spp. 1a chi yéu (4,1%), tiép dén 1a nhém tudi 1 - 5 tudi (2,7%) va nhoém tudi <1 tudi khong
nhiém Babesia spp.

Ty 1¢ lwu hanh ctia Theileria spp. & trau, bo, dé, ngua vao mua xuan véi ty 1& nhiém chung 13 10,3%
(95%CI: 8,0-13,1). Trong do, ty 1&¢ nhiém Theileria spp. & trau 1a 10,2%; & bo 1a 5,5%; & dé 1a 10,3% va ngya la
16,4%. Trau, bo, dé va ngua & 3 tinh/TP déu nhidém Theileria spp. vai ty 1 dao dong tir 9,5 - 12,0%. Vit nudi &
tinh Son La nhiém Theileria spp. cao nhat (12,0%). Vat nudi & TP Ha Noi va tinh Thai Nguyén déu nhiém
Theileria spp. véi ty 18 13 9,5%. Trau, bo, dé va ngua c6 tinh biét duc nhiém Theileria spp. véi ty 16 14 6,1% va
tinh biét c4i c6 ty 1¢ nhiém 1a 11,3% Vat nuéi trong nhém tudi <1 tudi nhiém Theileria spp. 1a chi yéu (23,3%),
tiép dén 1a nhom 1 - 5 tudi va nhom >5 tudi nhiém Theileria spp. véi ty 1& 1a 9,5%.
3.1.1.2. Két qud xdc dinh su luu hanh ciia Anaplasma spp., Babesia spp. va Theileria spp. ¢ trau, bo, dé, ngura
vao vao mua hé

Anaplasma spp. luu hanh trén cc loai vat nudi triu, bo, dé, ngua tai phia Bic vao mua hé véi ty 16
nhidm chung 13 44,7%. Trong d6, ty 1& nhidm Anaplasma spp. trén trau, bo, dé va ngya lan luot 1a 56,0%;
73,3%; 31,3% va 18,0%. Vat nudi & ca 3 tinh/TP déu nhidm Anaplasma spp. vai ty 1¢ 1a 44,7%. Vat nudi tai TP
Ha Noi ¢ ty I¢ nhiém cao nhét (48%), vét nudi tai tinh Thai Nguyén va Son La cling ¢ ty I& nhiém I 43%. Céac
lodi vat nudi c6 tinh biét duc nhiém Anaplasma spp. véi ty 18 1a 33,7% va tinh biét céi c6 ty 1& nhiém 1 49,8%.
Vit nudi trong nhém < 1 nam tudi, nhém 1 - 5 tudi va nhém > 5 tudi co ty 16 nhiém Anaplasma spp. 1an luot 14
40,9%; 46,2%; 41,2%.

Babesia spp. luu hanh trén cac loai vat nudi trau, bo, dé, ngua tai ba tinh/TP mién Bc, Viét Nam véi ty 1¢ nhiém
chung 1a 12,2% (95%Cl: 9,7-15,1). Trong do, ty 1é nhiém Babesia spp. trén trau, bo, dé va ngua lan luot 1a: 8,7%; 23,3%;
2,7% va 14,0%. Vat nudi ca 3 tinh/TP déu nhiém Babesia spp. trong d6, ty 1& nhiém Babesia spp. cao nhét ¢ cac loai vét
nudi tai tinh Thai Nguyén (20,0%) va thip nhét tai tinh Son La (3,5%). Céc loi vat nudi c6 tinh biét duc nhiém Babesia
spp. voi ty 1814 13,7% va tinh biét cai ¢ ty 1& nhiém 1a 11,5%. Ty 1é nhiém Babesia spp. c6 khuynh hudng ting dan tir
nhom tudi dudi 1 nam tudi dén nhém >5 nam tudi (10,6% - 15,8%).
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Theileria spp. luu hanh trén cac loai vat nudi véi ty 1¢ nhiém chung 1a 25,8% (95%CI: 22,4 - 29,5).
Vit nudi ¢6 ty 18 nhidm lan luot 1a: trau (30%); bod (37,3%); dé (12,0%) va ngua (24%). Vat nudi & tinh Thai
Nguyén nhiém Theileria spp. cao nhat (40,5%) va vat nudi ¢ tinh Son La nhiém Theileria spp. thip nhat
(10,5%). Céc loai vat nudi c6 tinh biét duc nhidm Theileria spp. véi ty 1& 14 26,3% va tinh biét cai c6 ty 1& nhiém
14 25,6% Trau, bo, dé va ngua & moi lira tubi déu nhidm Theileria spp. tir 23,1% dén 35,1%.
3.1.1.3. Két qua xdc dinh su luu hanh ciia Anaplasma spp., Babesia spp. va Theileria spp. ¢ trau, bo, dé, ngua
vao mua thu

Anaplasma spp. luu hanh trén trau, bo, dé&, ngua véi ty 16 nhiém chung 1a 38,0% (95%CI: 34,1 - 42,0).
Trong d6, ty 1¢ luu hanh ciia loai Anaplasma spp. cao nhat & bo (54,7%), thap nhat & dé (23,3%). Vat nuoi &
ca 3 tinh/TP déu nhim Anaplasma spp. ty 1& dao dong tir 36% - 42%. Cac loai vat nudi c6 tinh biét duc nhiém
Anaplasma spp. véi ty 1& 12 31,7% va tinh biét cai c6 ty 1& 1a 40,7%. Vat nudi ¢ moi lira tudi déu nhiém
Anaplasma spp. véi ty 1& nhiém tir 29,9% dén 42,2%.

Babesia spp. lwu hanh trén trau, bo, dé, ngwa véi ty 1é nhiém chung 1a 11,3% (95%CI: 8,9-14,1). Trong
do, ty 1& luu hanh cua loai Babesia spp. cao nhit & bo (30,0%) va thap nhit & dé (2,0%). VAt nudi ¢ tinh Thai
Nguyén c6 ty 1& luu hanh cia loai Babesia spp. cao nhét (12,5%) va tai TP Ha Noi c6 ty 1 nhiém thap nhat
(9,5%). Cac loai vat nudi co tinh biét duc nhiém Babesia spp. voi ty 1& 1a 8,7% va tinh biét cai co ty 1¢ 1a
12,5%. Trau, bo, dé va ngua & moi ltra tudi déu nhiém Babesia spp. véi ty 1€ tir 7,8% - 15,7%.

Theileria spp. Iuu hanh trén trau, bo, dé, ngua la 19,3% (95%CTI: 16,2-22,7). Vat nubi ¢ ca 3 tinh/TP
déu nhidm Theileria spp., trong d6, ty 1¢ luu hanh Theileria spp. cao nhat ¢ tinh Thai Nguyén (24,5%) va thap
nhét 1a ¢ tinh Son La (19,0%). Trong do, loai vat nudi co tinh biét duc nhidém Theileria spp. vai ty 1¢ 1a 18,6%
va tinh biét cai c6 ty 1& nhiém 1a 19,7%. Tt ca cac loai vat nudi & moi ltra tudi déu nhiém Theileria spp. Trong
d6, nhom vat nudi tir 1 -5 tudi c6 ty & nhiém cao nhat (24,1%), tiép dén 1a nhom vat nudi trén 5 tudi (18,1%)
va thap nhét 12 <1 nam tudi (13,0%).
3.1.1.4. Két qua xdc dinh sw leu hanh ciia Anaplasma spp., Babesia spp. va Theileria spp. ¢ trdu, bo, dé, ngiea
vao mua dong

Vao muia dong, Anaplasma spp. Iuu hanh trén cac loai vat ch trau, bo, dé, ngua véi ty 16 nhiém chung 13 10,3%
(95%CI: 8,0 - 13,1). Bo nhim Anaplasma spp. cao nhét véi ty 18 1a 12,2% va dé nhidm thap nhat véi ty 18 13 5,6%.
Anaplasma spp. Iuu hanh trén trau, bo, dé, ngua & ca 3 tinh/TP voi ty 1€ nhiém tir 7,0% dén 14,5%. Trong do, ty 1€ luu
hanh ctia loai Anaplasma spp. trén céc loai vat nudi cao nhét & tinh Son La (14,5%) va thap nhat & TP Ha Noi (7,0%).
Céc loai vt nudi c6 tinh biét duc nhiém Anaplasma spp. véi ty 1€ 1a 14,9% va tinh biét c4i ¢6 ty 18 nhidm 1a 8,3% Vat
nudi & moi lira tubi déu nhidm Anaplasma spp. véi ty 18 tir 4,2% - 13,8%. Vat nudi >5 tudi nhidm cao nhat (13,8%) va
<1 tudi nhiém thap nhit (4,2%).

Babesia spp. luu hanh trén trau, bo, dé, ngwa véi ty 1& nhiém chung 1a 2,3% (95%CI: 1,3-3,9). Trong
do, ty 18 luu hanh cua loai Babesia spp. cao nhét & bo (54,7%), tiép dén 1a ngua (3,3%) va khong luu hanh &
dé va trau. VAt nudi & ca 3 tinh/TP déu nhiém Babesia spp. ty 1 dao dong tir 0,5% - 5,5%. Cac loai vat nudi co
tinh biét duc nhidm Babesia spp. vdi ty 16 2,1% va tinh biét cai c6 ty 16 nhidm 13 2,4%. Vat nudi & moi ltra tudi
déu nhiém Babesia spp. vai ty 18 1a 2,3%. Trong dé, vat nudi <1 tudi khéng nhidm Babesia spp.; vat nudi tir
1-5 tudi va >5 tudi nhiém Babesia spp. véi ty 1¢ 1an luot 14 2,2%, 3,1%.

Theileria spp. lvu hanh trén trau, bo, dé, ngua véi ty 1 nhiém chung 13 6,0% (95%CI: 4,2 - 8,2). Trong
do, ty 1¢ nhiém Theileria spp. ¢ ngua 1a 10,7%; & trau 1a 10,1%; & bo 1a 3,2% va dé 1a 1,4%. Vat nudi & ca 3
tinh/TP déu nhiém Theileria spp. ty 18 nhidm dao dong tir 1,5% - 10,0%. Cac loai vat nudi co tinh biét duc



nhiém Theileria spp. véi ty 1& 12,2% va tinh biét cai ¢ ty 1& nhiém 1a 3,2%. Trau, bo, dé va ngya tai 3 tinh/TP
nhidm Theileria spp. ¢ tit ca cac lira tudi. Trong d6, vat nudi <I tudi khong nhidm Theileria spp.; vat nudi tir
1-5 tubi va >5 tudi nhiém Theileria spp. véi ty 18 1an lugt 1a 6,4%; 9,7%.
3.1.1.5. So sanh ty 1¢ luu hanh cua cdc loai Anaplasma spp., Babesia spp. va Theileria spp. ¢ trdu, bo, dé va
nguwa theo mua

Dé nhin téng quat hon su bién dong ty 1é nhiém cua cac loai ky sinh tring dudng mau theo mua luu
hanh trong ndm, chiing t6i tién hanh so sanh ty 1¢ nhiém nay & timg loai vat nuéi. Két qua duoc thé hién ¢ cac
biéu dd hinh tir 3.5 dén 3.11.
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Hinh 3.5. Biéu dd so sanh ty 18 nhiém Anaplasma spp., Babesia spp. va Theileria spp. trén trau theo mua

Qua biéu dd hinh 3.5 cho thiy, trau c6 ty 1& nhiém Anaplasma spp., Babesia spp. va Theileria spp. dao
dong tir 0,0% - 56,0%. Anaplasma spp. c6 ty 1& nhidm cao nhat (6,8% - 56,0%) trong s6 3 loai ky sinh tring
dudng mau qua theo ddi & 4 mua trong nam. Trau nhiém Anaplasma spp. & cic mua véi ty 16 nhidm lan luot
1a xuan (6,8%), he (56,0%), thu (46,7%), déng (11,4%). Tiép theo 1a Theileria spp. c6 ty 1& nhiém dao dong
tr 10,1% - 30,0%. Trong do, ty 1€ nhiém cao & mua hé (30,0%) va thu (16,0%); thép hon & mua xuan (10,2%)
va dong (10,1%). Trau nhiém Babesia spp. thip nhat trong ba loai ky sinh tring duong méau. Ty 1¢ nhiém cao
nhéat & mua hé (8,7%) va thu (7,3%), thap hon & mia xuan (0,7%) va dong (0,0%).

Theileria spp. luu hanh & trén tru véi ty 1& nhidém tir 10,1% dén 30,0%, cao nhat vao mua he (30%)
va thip nhat vao mua dong (10,1%). Babesia spp. luu hanh trén trdu véi ty 1& nhiém dao dong tir 0,0% - 8,7%.
Trong do, trau nhiém Babesia spp. cao nhat vao mua heé (8,7%), tiép dén 1a mua thu (7,3%), mia xuan (0,7%)
va thap nhét vao mua dong (0%).
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Hinh 3.6. Biéu dd so sanh ty 18 nhiém Anaplasma spp., Babesia spp. va Theileria spp. trén bo theo mua
Biéu d6 hinh 3.6 cho thay, Anaplasma spp., Babesia spp. va Theileria spp. luvu hanh trén bd quanh
nam véi ty 18 nhiém dao dong tir 3,2% dén 73,3%. Anaplasma spp. 1a ky sinh tring cé ty 1 nhiém cao nhat
(12,2% - 73,3%) trong 03 loai ky sinh tring dudng méu qua theo ddi & 4 mua trong nim. Bo nhiém Anaplasma
spp. theo lan luogt ting mua 13: xuan (26,4%), he (73,3%), thu (54,7%), dong (12,2%). Tiép theo 1a Theileria
spp. luu hanh ¢ bd qua cic mua véi ty 18 nhidm tir 3,2% dén 38,0%. Trong d6, ty 18 nhidm cao ¢ mua hé
(37,3%) va thu (38,0%), thap hon & mua xun (5,5%) va dong (3,2%). Bo nhiém Babesia spp. thap nhét trong
ba loai ky sinh tring dudng méu. Ty 16 nhiém Babesia spp. ¢ bo c¢6 su dao dong qua tirng muia (5,3% - 30,0%).

Trong d6, ty 1& nhidm cao ¢ mua he (23,3%) va thu (30,0%), thip hon & mua xuén (5,5%) va dong (5,3%).
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Hinh 3.7. Biéu do so sanh ty 1& nhiém Anaplasma spp., Babesia spp. va Theileria spp. trén dé theo mua

Bi¢u db hinh 3.7 cho thiy, dé c6 ty 1¢é nhiém ky sinh tring duong mau dao dong tir 0,0% - 31,3%.
Anaplasma spp. van 1a ky sinh tring cé ty 1¢ nhidm cao nhét (5,6% - 31,3%) trong 03 loai ky sinh tring duong
méu qua theo ddi & 4 mua trong nam. Trong d6, dé nhiém Anaplasma spp. cao nhét ¢ vao heé (31,3%), tiép dén
& mua thu (23,3%), xuan (7,1%) va thip nhit & mua dong (5,6%). Tiép theo Ia Theileria spp. lwu hanh & dé
gua cac muia vai ty 16 nhiém tir 1,4% dén 12,2%. Trong do, ty 1& nhidm cao & mua hé (12,2%) va xuén (10,3%),
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thip hon & mua thu (6,7%) va dong (1,4%). Dé nhiém Babesia spp. thip nhat trong ba loai ky sinh tring duong
mau. Ty I& nhiém Babesia spp. & dé c6 sy dao dong qua tirg mua (0,05% - 2,7%). Trong d6, ty 1& nhiém cao
nhat & mua he (2,7%) va thu (2,0%), thap nhat & mua xuin va dong khong c6 dé nao nhidm (0,0%).
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Hinh 3.8. Biéu dd so sanh ty 18 nhiém Anaplasma spp., Babesia spp. va Theileria spp. trén ngua theo mua

Biéu d6 so sanh ty 1¢ nhiém Anaplasma spp., Babesia spp. va Theileria spp. trén ngua theo mua (hinh
3.8) cho thay, ngya nhiém ky sinh tring duong mau quanh nam véi ty 1& nhiém dao dong tir 3,3% - 27,3%.
Anaplasma spp. c6 ty 1& nhiém cao nhit (8,2% - 27,3%) trong 3 loai ky sinh tring duong mau qua theo ddi &
4 mua trong nam. Ty 1é nhiém Anaplasma spp. & timg mua la: mua xuan (8,2%), mua hé (18,0%), mua thu
(27,3%) va mua dong (11,6%). Theileria spp. lvu hanh & ngwa qua cic mua véi ty 18 nhidm tir 10,7% dén
24,0%; trong do, ty 1¢ nhiém cao & mua he (24,0%) va thu (16,7%), thép hon ¢ mua xuan (16,4%) va dong
(10,7%). Ngua nhiém Babesia spp. thip nhat trong 3 loai ky sinh tring duong mau. Ty 1é nhiém Babesia spp.
& ngua c6 su dao dong qua timg mua (3,3% - 14,0%); trong do6, ty 1¢ nhiém cao nhat & mua he (14,0%), tiép

dén ¢ mua xuan va mua thu (6,0%) va thdp nhit & mua dong (3,3%).
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Hinh 3. 9. Biéu d6 so sanh ti I¢ nhiém chung céc loai Anaplasma spp., Babesia spp. va Theileria spp.
theo loai vat nubi
Biéu dd so sanh ti 1¢ nhiém chung céc loai Anaplasma spp., Babesia spp. va Theileria spp. theo loai

vat nudi (trdu, bo, dé, ngua) (hinh 3.9) cho thiy cac loai Anaplasma spp., Babesia spp. va Theileria spp. luu
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hanh trén trau, bd, dé, ngua véi ty 16 nhidm dao dong tir 1,1% - 39,8%. Trong d6, bo 14 loai nhiém cao nhat

d6i v6i ca 3 loai ky sinh trung duong mau dugc kiém tra dao dong tir 15,4% (Babesia spp.) dén 39,8%

(Anaplasma spp.). Dé 1a loai nhidm thap nhat d6i voi ca 3 loai ky sinh tring duong mau duoc kiém tra dao

dong tir 1,1% (Babesia spp.) dén 14,9% (Anaplasma spp.).
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Hinh 3. 10. Biéu d so sanh ti 1& nhiém chung cac loai Anaplasma spp., Babesia spp. va Theileria spp.

trén loai vat nudi theo mua vu

Biéu d6 so sanh ty 1& nhidm chung cac loai Anaplasma spp., Babesia spp. va Theileria spp. trén tit ca

cac loai vat nudi theo mua (hinh 3.10) cho thiy: trau, bo, dé va ngyra nhiém Anaplasma spp., Babesia spp. va
Theileria spp. quanh ndm, nhung cao nhét vao mua he (12,3% - 44,8%), tiép theo 1a mua thu (11,3% - 38%),

mua xuan (3,0% - 12,5%) va thap nhat vao mua dong (2,3% - 10,3%).
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Hinh 3. 11. Biéu dd so sanh ti I& nhiém chung cac loai Anaplasma spp., Babesia spp. va Theileria spp.

theo dia diém nghién ctu

Qua biéu d6 hinh 3.11 cho thiy, vat nudi ca 3 tinh/TP (Ha Noi, Thai Nguyén, Son La) déu nhiém 3
loai ky sinh tring duong mau Anaplasma spp., Babesia spp. va Theileria spp. véi ty 1¢ dao dong tir 4,5% dén
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28,6%. Anaplasma spp. 1a ky sinh trang c6 ty 1& nhidm cao nhat (24,0% - 28,6%) trong 3 loai ky sinh tring
duong mau luu hanh & vat nudi tai 3 tinh/TP. Tiép theo Ia Theileria spp. luu hanh & Vét nudi tai 3 tinh/TP véi ty
& nhidm tir 12,9% dén 20,3% va thap nhit | Babesia spp. Iuu hanh ¢ vat nudi tai 3 tinh/TP véi ty 1é nhiém (4,5%
- 8,9%). Trong d6, vat nudi tai tinh Son La c6 ty 1& nhiém Anaplasma spp. cao nhat (28,6%), tiép dén 1a TP.
Ha Noi (26,7%) va thdp nhét 1a tinh Thai Nguyén (24,0%).

3.1.2. Két qud xdc dinh mét sé déc diém sinh hoc phan ti ciia Anaplasma spp., Babesia spp. va Theileria
spp. phén Igp ¢ trau, bo, dé, nguwa

3.1.2.1. Két qua dinh danh cac loai Anaplasma spp., Babesia spp., Theileria spp. phan ldp ¢ trau, bo, dé, ngua
a) Két qua dinh danh loai Anaplasma spp. phan 1ap & trau, bo, dé, ngua

Nghién ctru da xac dinh dugc 05 loai Anaplasma spp. bao gom: A. marginale, A. platys A. boolense,
A. phagocytolium va A. sinensis luu hanh trén triu, bo, dé va ngya tai 03 tinh/TP. Téng cong, 48 chudi gen
16S rDNA cua cac loai Anaplasma phan lap ¢ trau, bo, dé, ngua di duoc luu trir 1én ngan hang gen thé gioi.
S6 dang ky chudi gen doan gen 16S rDNA tir PP 987109 - PP987149 va tir PP987331 — PP987337. Trong do,
loai A. marginale Iuu hanh trén trau, bo tai 2 tinh/TP 1a TP. Ha Noi va Thai Nguyén. Loai A. platys Iuu hanh
trén trdu, bo, dé va ngua ¢ ca 3 tinh/TP (Ha Noi, Thai Nguyén, Son La). Loai A. phagocytophilum luu hanh
trén tru, bo, dé ¢ ca 3 tinh/TP (Ha Noi, Thai Nguyén, Son La). Loai A. boolense luu hanh trén trdu, bo, dé va
ngua & tinh Thai Nguyén. Loai A. sinensis luu hanh trén trau ¢ tinh Thai Nguyén va tinh Son La. Két qua
nghién ctru ctia chung t6i da bd sung thém 3 loai Anaplasma spp. luu hanh trén vat nudi tai mién Biéc - Viét
Nam la: A. phagocytophilum, A. sinensis va A. boolense, ting sb loai Anaplasma spp. luu hanh tai mién Bic
Ién 5 loai.

b) Két qua dinh danh loai Babesia spp. phan lap & trau, bo, dé, ngua

Nghién ciru da xac dinh dwoc 02 loai Babesia spp. la B. bovis va B. bigemina luu hanh trén trau, bo,
dé, va ngua tai phia Bic Viét Nam. Tong cong ¢6 15 chudi gen 18S rDNA (PP082800 — PP082814) va 05
chudi gen ITS2 (PP991423 - PP991427) cua Babesia spp. trong nghién ciru nay da duoc gui Ién Genbank va
da dugc cap ma sé dang ky chudi gen. Hai loai B. bovis va B. bigemina trong nghién ciru nay ciia chiing toi
dugc tim théy trén ca trau, bo tai 3 tinh/TP phia Bic Viét Nam. Dé van gua lan dau tién duoc xac dinh nhidm
véi loai B. bovis.

¢) Két qua dinh danh loai Theileria spp. phan lap & trau, bo, dé, ngua

Nghién ctru da xac dinh dugc 5 loai Theileria spp. bao gom: T. annulata, T. buffeli, T. equi, T. orientalis
va T. velifera luu hanh trén trau, bo, dé, ngua tai 03 tinh/TP thuc hién nghién ciru. Két qua duoc thé hién &
bang 3.14. Téng cong 39 chudi gen 18S rDNA va 16 chudi gen ITS2 di dwoc cdp ma sé ding ky tir Genbank.
Trong d0, loai T. annulata va T. bufeli luu hanh trén bo va trau; T. equi luu hanh trén ngya va dé; va T. verlifera
chi dugc tim thay trén trau. T. orientalis luu hanh trén trdu, bo va ngua. Nhu vay, sb lwong loai Theileria luu
hanh trén vat nuoi tai Viét Nam da dugc ting tir 3 loai 1én thanh 6 loai. Lan dau tién, 3 loai T. bufferi, T. equi
va T. verlifera duoc bdo cdo luu hanh tai Viét Nam.

3.1.2.2. Két qua xac dinh ddc diém gen 185 rDNA hogc 16S rDNA cia Anaplasma spp., Babesia spp. va
Theileria spp. va vung ITS2 cua Babesia spp. va Theileria spp. ¢ trau, bo, dé, ngua

a) Két qua xac dinh dic diém gen 16S rDNA cta Anaplasma spp.

13



Khoang cach di truyén giita loai A. marginale & vat nudi tai mién Bac Viét Nam va céc phan lap trén
ngan hang gen, dua trén gen 16S rRNA cho thiy 8 trinh tir gen 16S rDNA loai A. marginale phén lap tir vat
nudi trong nghién ctru nay twong ddng vé gen 100%, va tuong dong 100% so vai trinh ty loai A. marginale
phén 1ap & bo - Viét Nam, & ché — Hungary va & bo — Cuba.

Loai A. platys trong nghién ctru nay c6 trinh tw DNA gen 16S rDNA twong dong 100% véi nhau, va
tuong ddng 100% so Vi trinh ty tham chiéu phan lap ¢ Trung Quéc va & Malaysia.

Loai A. booleense trong nghién ciru nay ciing c6 trinh tuy gen 16S rDNA tuong dong nhau 100%, va
tuong ddng 100% véi trinh ty tham chiéu phan 1ap & Trung Qudc va Nam Phi.

Loai A. phagocytophilum phan I4p tir vat nuéi trong nghién ciru nay cd trinh ty gen 16S rDNA tuong
dong nhau 100%, va twong dong 100% vai trinh ty cua cac phan 1ap A. phagocytophilum tham chiéu phan lap
tir bo, dé, ve - Trung Qudc va bo - Nhat Ban.

Loai A. cinensis trong nghién ctru ndy c6 trinh ty gen 16S rDNA tuong dong 100%, va twong dong
99,98% s0 vai trinh ty tham chiéu phan lap tir mudi - Trung Qudc.

b) Két qua xéc dinh dic diém gen 18S rDNA va ving ITS2 cia Babesia spp.

Khoang céch di truyén gen 18S rDNA loai B. bovis cho thiy cac chudi gen 18S rDNA loai B. bovis phan
lap trong nghién ciru ndy c6 trinh ty twong dong nhau 100% va tuong déng >99% vai cac chudi cua loai tham chiéu
phan lap ¢ Trung Quédc, Nam Phi, Uc va Brazil. Khoang céach di truyén gen 18S rRNA loai B. bigemina cho thay,
céc trinh ty gen 18S rDNA loai B. bigemina phan lap trong nghién ctru nay twong ddng tir 99,93-100%, va twong
ddng tir 99,98-100% so Vi trinh tu tham chiéu phan I4p tir bd Trung Quéc, Uc, Argentina va Thuy Si.

Khoang cach di truyén viing 1TS2 loai B. bovis cho thay, loai B. bovis phan lap trong nghién ciu nay c6
trinh tw gen ITS2 twong dong 100%, va trong dong > 99% so véi trinh ty tham chiéu tir My, Dc va Nhat Ban.

¢) Két qua xac dinh dic diém gen 18S rDNA va ving ITS2 cua Theileria spp.

03 trinh tu gen 18S rDNA cua T. velifera ¢ trau (tinh Thai Nguyén - PP9497831, PP9497832; va tinh
Son La — PP9497832) thé hién d¢ twong dong vé gen 1a 100% vai loai nay phan lap ¢ trau - Myanmar
(LC325740), tuy nhién su twong dong nay chi 1a 98,99% ddi vai T. verlifera & bo - Myanmar (LC325742).

03 chudi gen 18S rDNA cua T. equi phan lap ¢ ngua va dé Viét Nam trong nghién ciru nay twong dong
nhau 100% ndi loai ting loai va trong ddng > 99% vai cac chudi tham chiéu tir ngwa My, Trung Qudc, Braxin.

Cac trinh tu chudi gen 18S rDNA cuia Theileria spp. phan 1ap & Viét Nam trong nghién ciru ndy tuong
dong nhau 100% nai loai timg loai va twong ddng > 99% véi cac chudi tham chiéu tir T. annulata phan lap tir
bo - An Po (MK713333), bo — Malaysia (KJ917960), Indonesia (AB000274) va trau - Trung Quéc (T.
annulata; DQ286801); T. buffeli phan Iap tur trAu (Thai Lan — MN685115 va An Do - OR625125): T. orientalis
phan lap tir dé - Thai Lan (OM802550), ve Trung Qubc (0Q507242) va bd Uc — Australia (AB520958;
IN252706). Nhu vay, Theileria spp. phan lap tai Viét Nam trong nghién cizu ndy ¢ quan hé ho hang gan gii
Vv6i nhau va véi céc phan 1ap tir cc quéc gia khéc trong khu vuc va trén thé gigi.

Loai T. annulata phan lap trong nghién ciru nay c6 trinh ty ITS2 tuong dong 100%, va tuong dong <
99% vdi cac trinh tu tham chiéu phan Iap tir bo - Trung Qudc. Loai T. buffeli phan 1ap trong nghién ciru nay
¢4 trinh ty ITS2 twong déng 100%, va twong déng < 99% vai c4c trinh tu tham chiéu tir M. Nhu vay, Theileria spp.
phan 1ap tai Viét Nam trong nghién ctiu ndy cd quan hé ho hang gan giii v6i nhau va véi cac phan I4p tir cac qudc gia
khac trong khu vuc va trén thé gidi.
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3.1.2.3. Két qua xay dung va phan tich pha hé céc loai Anaplasma spp., Babesia spp., Theileria spp.

a) Két qua xay dung va phan tich pha hé cac loai Anaplasma spp.

A Anaplasma platys 2TM-D16 (PP987128)

A Anaplasma platys 3LM-D37 (PP987144)

A Anaplasma platys 3HM-B12 (PP987136) | 4. platys

A Anaplasma platys 2TM-T39 (PP987130)

A Anaplasma platys 2HM-T16 (PP987123)

Anaplasma platys Dog Malaysia (MN15! 1)

Anaplasma platys Cattle Vietnam (MH686049.1)

Anaplasma platys China (MN630836.1)

£andidatus Anaplasma cinensis Alophen China (KU586159)

Candidatus Anaplasma cinensis Alophen China (KU586159.1)
| | A Candidatus Anaplasma cinensis 3Lm-T43 (PP987336) _ _
=1 A Candidatus Anaplasma cinensis 3Tm-T31 (PP987337) | A. cinensis
A Anaplasma phagocytophylum 2TM-T26 (PP987147)
A Anaplasma phagocytophylum 3TM-B43 (PP987148) A. phagocytophilum
A Anaplasma phagocytophylum 3LM-D11 (PP987149)
A Anaplasma phagocytophilum Cattle China (KF569912.1)
Anaplasma phagocytophilum goat China (KR002114.1)
e Anaplasma phagocytophilum Japan (AB196721.1)
Anaplasma phagocytophilum Tick China (0OQ701071.1)
Anaplasma hagocytophilum Cattle China (KF569912.1)
Anaplasma sp. Goat China (MG869522.1)
A Anaplasma boolense 2TM-T40 (PP987331)
A Anaplasma boolense 2TM-D39 (PP987332)
A Anaplasma boolense 2TM-B41 (PP987233) A. boolense
A Anaplasma boolense 2TM-T08 (PP987235)
A Anaplasma boolense 3LM-T43 (PP987236)
Anaplasma boleense Anopheles sinensis China (KU586169.1)
Anaplasma boleense Armigeres subalbatus China (KU586182.1)
Anaplasma boleense cattle South Africa (MK814450.1)
Anaplasma marginale 3HM-B13 (PP987109)
A Anaplasma marginale 3TM-BO1 (PP987111)
A Anaplasma marginale 3TM-T32 (PP987120)
A Anaplasma marginale 2HM-D32 (PP987117)
A Anaplasma marginale 3TM-N0O4 (PP987139) A. marginale
A Anaplasma marginale 2LM-B29 (PP987132)
A Anaplasma marginale 2LM-D04 (PP987134)
A Anaplasma marginale 2LM-T06 (PP987135)
Anaplasma marginale Cattle Vietnam (MH686046.1)
Anaplasma marginale Dog Hungary (MH020201.1)
Anaplasma marginale Cattle Cuba (MK804764.1)
Anaplasma marginale Hyalomma schulzei Iran (MK310488)
EU106856.1 Ehrlichia canis

2

0.01

Hinh 3. 12. Cay pha hé thé hién méi quan hé loai cua Anaplasma spp.

* Ghi chi: Cay pha hé thé hién mbi quan hé loai cua loai Anaplasma spp. dugc xay dung tir gen 16S
rDNA (430 nucleotides) trén phan mém MEGA 6.0, sir dung phuong phap “Tiép can cuc dai” (Maximum
Likelihood — ML) véi do tin cay (Boostrap Value) 1.000 lan Iap lai (Tamura va ctv, 2013). Loai Ehrlichia
canis EU106856.1 duogc dung lam tham chiéu ngoai loai. Cac chudi gen c6 danh dau hinh tam giéc 1a cac chudi
gen trong nghién ctru nay.

Nghién ctu da xac dinh dugc 5 lodi Anaplasma spp. bao gom: A. marginale, A. platys, A.
phagocytophilum, Candidatus A. boolense va Candidatus A. cinensis luu hanh trén trau, bo, dé va ngua. Trinh
tu nucleotides noi loai mdi loai Anaplasma spp. trong nghién ciru ndy caa ching toi gidng nhau 100%. Trén
cay phat sinh loai Anaplasma spp. (Hinh 3.12) cho thiy, cac chudi gen 16S rDNA cua loai A. marginale trong
nghién ciru nay (chudi gen c6 danh dau hinh tam giac) va cac chudi gen 16S rDNA tham chiéu cua céc tac gia
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khéc tir Viét Nam, Hungary, Iran va Cuba nhom cung nhau vao mot nhanh phén loai (gié tri boostrap 99%) va
phan tach véi nhoém phan loai con lai gdm 04 loai 1a: A. phagocytophilum, A. platys, Candidatus A. boolense va
Candidatus A. cinensis. Trong d6, cac chudi gen 16S rDNA loai A. phagocytophilum va cac chudi gen tham
chiéu tr Trung Quéc va Nhat Ban c6 quan hé loai gan giii v6i nhau trong cling mot nhanh phan loai (gia tri
boostrap 98%). Loai Candidatus A. boolense c6 quan hé lodi rat gan giii véi cac loai nay tir Trung Quéc va
Nam Phi khi nam cting nhau trong nhanh phan loai véi gia tri boostrap 99%. Riéng loai Candidatus A. sinensis
lai nhém cung vai loai A. platys trén cung mot nhanh phén loai trén cay pha hé vai gia tri boostrap 97%. Loai
A. platys c6 quan hé loai chat ché véi A. platys phan 1ap tir Trung Quéc, Malaysia,Viét Nam va Candidatus A.
sinensis ¢6 quan hé loai gan giii v4i phan 1ap trén mudi tir Trung Quéc (Hinh 3.12).

b) Két qua xay dung va phan tich cay pha hé loai Babesia spp.

A Babesia bovis Horse Hanoi (PP082800)

A Babesia bovis Goat Hanoi (PP082801)

« | & Babesia bovis Buffaloes Hanai (PP082802) B. bovis
A Babesia bovis Cattle Thai Nguyen (PP082804)
A Babesia bovis Horse Thai Nguyen (PP082806)
A Babesia bovis Horse Son La (PP082807)
Babesia bovis Cattle Brazil FJ426364.1

Babesia bovis Cattle South Africa MH257734.1

Babesia bovis Cattle China KY805831.1

Babesia bovis Cattle Australia JQ437262.1

Trypanosoma evansi AY904050.1

0.1

Hinh 3. 13. Cay pha h¢ loai thé hién méi quan hé loai ciia Babesia bovis

*Ghi chd: Cay pha hé thé hién mdi quan hé loai cua loai Babesia bovis ¢ trau, bo, dé, ngua) tai 3
tinh/TP phia Bic dugc xay dung tir gen 18S rDNA (324 bp) trén phan mém MEGA 6.0, sir dung phuong phap
“Tiép cdn cuc dai” (Maximum Likelihood — ML) véi do tin cay (Boostrap Value) 1.000 lan l3p lai (Tamura
va ctv, 2013). Loai Trypanosoma evansi AY904050.1 dugc ding lam tham chiéu ngoai loai. Cac chudi gen c6
danh dau hinh tam giac 1a cac chudi gen trong nghién ciru nay.

Cac chudi gen cua loai B. bovis trong nghién ctru ndy cua ching tdi cé trinh tu gen 18S rDNA gidng
nhau 100%. O Viét Nam, B. bovis dugc béo cdo tai Hué, phan lap tir trau va bo. Cac phan lap B. bovis
(LC004298 - LCO004306) nay c6 quan hé loai gan giii voi cac chung B. bovis phan lap tir trdu va bo ¢
Phillippines va Sri Lanka khi phéan tich gen MSA-1. Céc phan lap B. bovis (LC004307 - LC004338) c6 quan
hé gan giii véi cac chung B. bovis phan lap tir trau va bd & Mexico, Phillippines, Israel, Uc, My, Théi Lan va
Sri Lanka khi phan tich gen MSA - 2b (Yokoyama va ctv, 2015). Tuy nhién, trong nghién ciru nay cia ching
t6i, chudi gen 18S rDNA cua loai B. bovis va B. bigemina tir cac nudc Dong Nam A 1an can chwa c6 san trén
ngan hang gen Genbank. Chung t6i d& tham khao céac chudi gen 18S rDNA cua loai B. bovis phan lap & bo tir
4 nudc khac nhau 1a Trung Quéc (China - KY805831.1), Bra-xin (Brazil - FJ426364.1), Uc (Australia -
JQ437262.1) va Nam Phi (South Africa - MH257734.1). Phén tich cay pha hé cua loai B. bovis (Hinh 3.13)
cho thay, 06 chudi gen 18S rDNA loai B. bovis phan l4p tir vt nudi tai mién Bac, Viét Nam tao thanh mot
nhom c6 quan hé loai rit chit ché véi nhau (gia tri bootstrap 99%) va tao nhanh loai cing véi B. bovis phan
lap & Bra-xin, Nam Phi va Trung Quéc véi gia tri boostrasp cao (81%); chung B. bovis tham chiéu tir Uc tach
thanh mot nhanh loai riéng.
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A Babesia bigemina Cattle Hanoi (PP082808)
A Babesia bigemina Cattle Thai Nguyen (PP082812)
% | Babesia bigemina Cattie China (KP710227.1)
Babesia bigemina Haemaphisalis China KT356596. 1
Babesia bigemina China MH899760.1 B. bigemina
A Babesia bigemina Hanoi (PP082810)
4 Babesia bigemina Buffalo Hanoi (PP082813)
A Babesia bigemina Cattle Hanci (PP082811)
56 9‘{A Babesia bigemina Goat Son La (PP082814) e
Babesia bigemina Cattle Australia JQ437264.1
‘ Babesia bigemina Argentina HQ688689.1
Babesia bigemina Bos taurus Switzeland KM046917.1

52

28

Trypanosoma evansi AY 904050.1

0.05

Hinh 3.14. Cay pha h¢ thé hién mdi quan hé loai ciia Babesia bigemina

* Ghi cha: Cay pha hé thé hién mdi quan hé loai cua Babesia bigemina & trau, bo, dé, ngua tai 3
tinh/TP phia Bic dugc xay dung tir gen 18S rDNA (276 bp) trén phan mém MEGA 6.0, sir dung phuong phap
“Tiép can cyc dai” (Maximum Likelihood — ML) véi d6 tin cay (Boostrap Value) 1.000 lan lap lai (Tamura
va ctv, 2013). Loai Trypanosoma evansi AY904050.1 duoc dung lam tham chiéu ngoai loai. Céc chudi gen
c6 danh dau hinh tam giac 1a cac chudi gen trong nghién cau nay.

Déi véi loai B. bigemina, 06 chudi gen 18S rDNA trong nghién ctru nay ciia ching t6i 6 su tuong
ddng vé trinh tu nucleoties trong chudi gen dao dong tir 99,27% dén 100%. Két qua phan tich pha hé thé hién
& Hinh 3.14 cho thay, 6 trinh tu loai B. bigemina phan lap tir vat nudi trau, bo, dé, ngua tai mién Bac Viét Nam
tao thanh ba nhdm c6 quan hé loai chat ché voi nhau, va quan hé loai rat gan giii véi cac chung B. bigemina
tham chiéu tir Trung Quéc. Chiing phan lap & mién Bic Viét Nam nay c6 quan hé gan giii véi céc chung B.
bigemina tir Uc (Australia) va Ac-hen-ti-na (Arghentina), quan hé xa hon véi ching phan lap tai Thuy Si
(Switzeland).

A. Babesia bovis (PP991425)

A. Babesia bovis (PP991426)

A Babesia bovis (PP991427) | B. bovis
“| A Babesia bovis (PP991423)

A. Babesia bovis (PP991424)

. Babesia bovis USA (MH050906)

[ Babesia bovis USA (MH050920)

3 Babesia bovis Germany (EF458275)

—— Babesia bovis Japan (KX685389)

Theileria buffeli (AY661527)

Hinh 3.15. Cay pha hé thé hién mdi quan hé loai cua Babesia bovis
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* Ghi chd: Cay pha hé thé hién mi quan hé loai cua loai Babesia bovis & cac loai vat chu (trau, bo, dé, ngua)
tai 3 tinh/TP phia Béc duoc xay dung tir gen 1TS2 545 bp) trén phan mém MEGA 6.0, sir dung phuong phap “Tiép
can cuc dai” (Maximum Likelihood — ML) véi do tin cay (Boostrap Value) 1.000 lan Iap lai (Tamura va ctv, 2013).
Loai T. buffeli AY661527 duoc duing lam tham chiéu ngoai loai. Cac chudi gen c6 danh dau hinh tam giac 1a cac chudi
gen trong nghién ctu nay.

Céc chudi gen cua loai B. bovis trong nghién ciru ndy cua chiing tdi ¢6 trinh ty gen ITS2 gidng nhau
100%. 5 chudi gen 1TS2 loai B. bovis phan 1ap tir vat nudi tai mién Béc Viét Nam tao thanh mot nhém cé quan
hé loai rat chat ché véi nhau (gid tri bootstrap 63%) va tao nhanh loai cting vai chung B. bovis phan 1ap & My,
btrc, Nhat vai gid tri boostrap cao (84%) (Hinh 3.15).

¢) Két qua xay dung va phan tich cdy pha hé loai Theileria spp.

Theileria sp. Indonesia AB000274 .1
Theileria sp. Buffalo China DQ286801 .1
60| Theileria sp. Cattle Malaysia KJ917960.2
T. annulata Cattle India MK713333.1
A T. annulata (3LmB14)PP949795
A T.annulata (2HmT4) PP949798
A T. annulata (2TmB32) PP9497801
A T.buffeli (2TmB03) PP949804 .1
A T.buffeli (4TmT02) PP9497807 T. buffeli
43 LI AT, buffeli (2HmT10) PP9497810
95| Theileria sp. Buffalo Thailand MN685115.1t
T. buffeli Buffalo India OR625125.1
99 A T. orientalis (3TmN36) PP9497827
96' T. orientalis Cattle Australia AB520958.1
A T. orientalis (3HmMB28) PP9497818
T. orientalis Tick China OQ507242.1
T. orientalis Cattle Australia JN252706.1
T. orientalis Goat Thailand OM802550.1
33| 4 T. orientalis (2TmB28) PP9497822 —
A T.orientalis (2TmT01) PP9497823
T. velifera Cattle Myanmar LC325742.2
98 A T velifera (2TmT26) PP9497831 _
%8| | A T.velifera (3TmT03) PP9497832 T verlifera
o7 | & T.velifera (3LmT05) PP9497833
T. velifera Buffalo Myanmar LC325740.2
T. equi Horse Brazil MG052915.1 =
4{T. equi Horse China MH651215.1
0 A T.equi (2LmD50) PP9497817 _
*LAT. equi (2LmN40) PP9497815 I equi
97

T annulata

(%3]
I [=>]

i T. orientalis
100 41

A T equi (2LmN08) PP9497816
g1'T. equi Horse UK MT613677.1

Trypanosoma_evansi AY904050.1

0.05

Hinh 3. 16. Cay pha hé thé hién méi quan hé loai cua Theileria spp.
* Ghi cha: Cay pha hé thé hién mdi quan hé loai cua Theileria spp. ¢ trau, bo, dé, ngwa duoc xay dung
tir gen 18S rDNA (320 nucleotides) trén phan mém MEGA 6.0, sir dung phuong phap “Tiép can cuc dai”
(Maximum Likelihood — ML) véi db tin cay (Boostrap Value) 1.000 lan lap lai (Tamura va ctv, 2013). Loai
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Trypanosoma evansi AY904050.1 duoc dung lam tham chiéu ngoai loai. Cac chudi gen c6 danh dau hinh tam
gidc mau xanh la cac chuoi gen trong nghién cuiru nay.

C6 it nhat 15 loai trong chi Theileria (nganh Apicomplexa, bo Piroplasmida) 1y nhidm trén cac loai
vat nudi. Trong d0o, loai T. annulata va T. parva la hai loai c6 doc luc cao (WOAH, 2020; Spickler, 2019).
Viéc phan nhém céc loai Theileria spp. hién nay d6i khi van con nhiing tranh cii nhat dinh, dic biét voi nhém
T. orientalis/T. buffeli va T. sergenti. Nhom 3 loai nay hién duoc cho la cung mét loai goi la: T. orientalis hoac
T. buffeli. Tuy nhién, T. buffeli va T. sergenti van tdn tai 1a hai loai riéng biét. Diéu nay ciing phu hop voi két
qua nghién ciru cua ching toi thé hién trén cay pha hé (Hinh 3.16), T. buffeli nhém vao thanh mét nhanh va
chung nhénh véi T. annulata, khong chung nhanh vai T. orientalis. T. sinensis c6 thé 1a mot loai riéng biét
hozc thuoc nhém T. buffeli/T. orientalis. Nhém T. orientalis/T. buffeli doi khi duoc viét tit 1a T. orientalis va
chia thanh 11 kiéu gen khac nhau (Watts va ctv, 2016). O Viét Nam, T. orientalis duoc béo céo 1a c¢6 7 kiéu
gen khac nhau dua trén gen MPSP (Huynh va ctv, 2021). Trong nghién ciru nay cuaa chung téi, T. orientalis
nhém vai nhau thanh 3 nhdm riéng biét trén cay pha hé (Hinh 3.16), 2 trong 3 nhém kiéu gen nay tao nhanh
véi T. orientalis & bo - Uc va dé - Théi Lan; nhém kiéu gen con lai tao nhanh véi T. orientalis trén ve - Trung
Quéc. Nhu vy, T. orientalis luu hanh & Viét Nam cd méi quan hé mat thiét voi T. orientalis & bo - Uc, diéu
nay c6 thé bat ngudn tir bo Uc duoc nhap vao Viét Nam c6 trung chuyén qua Thai Lan va ca Trung Qudc va Viét
Nam déu nhap khau bo hau bi tir Uc véi s lwong 16n (Lakew va ctv, 2023; Gebrekidan va ctv, 2017).

T. verlifera bao gdm bdn kiéu gen 1a: T. velifera, T. velifera A, T. velifera B va T. sp. (mét kiéu gen
chua duoc mo ta 6 bo An o). T. velifera va T. velifera A da duoc tim thiy & trau va bo, trong khi T. velifera
B chi duoc tim thy ¢ trau. C6 su trong dong dang ké giira kiéu gen T. sp. va T. velifera (Mans va ctv, 2015).
T. verlifera trong nghién cru cuaa ching toi chi duoc tim thay ¢ trau ma khong tim thay trén céc loai vat nudi
khéc gom: bo, dé va ngwa. Nhu vay, kiéu gen T. verlifera luu hanh ¢ Viét Nam c6 thé chi ¢c6 mét ching duy
nhét 1a T. verlifera B.

T. equi phan I4p trén ngua va dé tai tinh Son La trong nghién ctru nay cua ching toi, phan thanh hai
kiéu gen rd rét (Hinh 3.16), gébm (1) kiéu gen T. equi C, phan lap tir dé tao nhanh véi T. equi & ngua Trung
Quéc va Brazil; va (2) kiéu gen T. equi A, phan lap tir ngua tao nhanh véi T. equi & Anh.

Theileria buffeli (PQ653855) 1
Theileria buffeli (PQ653856)
Theileria buffeli (PQ653848)
Theileria buffeli (PQ653850) T. buffeli
Theileria buffeli (PP991421)
Theileria buffeli (PP991420)
Theileria buffeli (PP991419) =
heileria buffeli Cattle USA (AY661527)

[ Theileria annulata Cattle China (EF547928)

» Theileria annulata Turkey (AY684836)

‘ A Theileria annulata (PP991413)

100

ddddddd

|

A Theileria annulata (PP991914) T annulata
A Theileria annulata (PQ653843)
A Theileria annulata (PQ653844)
A Theileria annulata (PQ653845)

100

0.050

Hinh 3. 17. Cay pha hé thé hién quan hé loai caa Theileria spp.
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* Ghi chi: Cay pha hé duoc xay dung tir gen 1TS2 (320 nucleotides) trén phan mém MEGA 6.0, st dung
phuong phap “Tiép can cuc dai” (Maximum Likelihood — ML) véi d tin cay (Boostrap Value) 1.000 Ian I3p lai
(Tamura va ctv, 2013). Cac chudi gen co danh dau hinh tam giac mau xanh 1 cac chudi gen trong nghién ciru nay.

So sénh trinh ty gen ITS2 hai loai T. buffeli va T. annulata trong nghién ctu nay cua chidng téi voi
trinh tu gen 1TS2 cua cAc loai Theileria spp. twong ng cd sin trén Genbank cho thay, trinh tu nucleotides noi
loai cua loai T. buffeli trong nghién ctru nay cua ching toi giéng nhau 100%. Trén cdy phat sinh loai Theileria
spp. (Hinh 3.17) cho thay, cac chudi gen ITS2 cua loai T. buffeli trong nghién citu nay (chudi gen c6 danh dau
hinh tam giac) va cac chudi gen ITS2 tham chiéu cua cac tac gia khac tir Trung Quéc va Thé Nhi Ky nhom
cung nhau vao mét nhanh phén loai (gia tri boostrap 99%). Loai T. annulata phan Iap trong nghién cau nay
nhom vao thanh mot nhénh trén cdy pha hé véi gia tri boostrap 100%.

3.2. Két qua xac dinh mot s6 yéu to nguy co nhiém ky sinh tring dwong mau va dé xuat bién phap phong
bénh thich hop

3.2.1. Két qua xdc dinh mét s6 yéu té nguy co nhiém ky sinh triing dwong mau

- Qua két qua phan tich da bién cho thiy, yéu t6 nguy co anh huéng dén ty 18 nhidm ky sinh trang
duong mau gy ra boi loai Anaplasma spp. ¢ trau, bo, dé va ngua tai 3 tinh/TP duogc xac dinh la: vat nudi
nhiém ve/khong nhidm ve, mua, loai vat nudi. Cac yéu tb tinh/TP, tinh biét, tudi, hinh thirc chin tha, gidng vét
nudi khong anh huong dén ty 1¢ nhiém bénh ky sinh tring dudng méau gay ra boi loai Anaplasma spp.

- Céc yéu t6 gdm: mua, loai vat nudi va gidng vat nudi 1a cac yéu té nguy co nhiém ky sinh trung
duong mau gay ra bdi loai Babesia spp. trén trau, bo, dé va ngua tai 3 tinh/TP thuc hién nghién ctru.

- Cac yéu t6 nguy co gdm: tinh/TP, muia, loai vt nudi, loai hinh chan tha, gidng vat nudi 1 nhirng yéu
t6 nguy co anh hudng dén ty 18 nhidm ky sinh tring dudng mau gay ra boi loai Theileria spp. Trong khi céc
yéu td vat nudi nhidm ve, tinh biét va tudi khong anh huong dén ty 1¢ nhiém ky sinh tring duong mau giy ra
bai loai Theileria spp. ¢ trau, bo, dé va ngua tai 3 tinh/TP thuc hién nghién ciru.

- Két luan chung: Céc yéu té nguy co nhiém ky sinh tring duong mau & trau, bo, dé va ngua tai 3
tinh/TP 1a: mUa, loai vat nudi, gidng vat nudi va hinh thirc chin tha. Trong d6, 02 yéu té 1a: moa, loai vat nudi
la yéu t6 nguy co anh huéng dén sy luu hanh cia bénh ky sinh tring duong mau gay ra boi loai Anaplasma
spp., Babesia spp. va Theileria spp. o trén trau, bo, dé va ngua. Vat nudi nhiém ve 1a yéu t6 nguy co anh huong
dén sy luu hanh cua bénh ky sinh tring duong mau gay ra bai loai Anaplasma spp. Gidng vat nudi (lai va
nhap) 1 yéu té nguy co anh hudng dén su luu hanh ctia bénh ky sinh tring dudng mau gay ra boi loai Babesia
spp. va Theileria spp. & vat nuéi. Hinh thirc chin tha (hoan toan) 1a yéu t nguy co anh hudéng dén su luu hanh
cua bénh ky sinh trung dudng mau gay ra boi loai Theileria spp. ¢ vat nudi tai 3 tinh/TP.

3.2.2. Pé xuit bién phdp phong bénh thich hop

Pé xuat bien phap tong hop phong bénh ky sinh tring dudng mau gy ra boi cac loai Anaplasma spp., Babesia
spp. va Theileria spp. trén trau, bo, dé va ngya tai ba tinh/TP (Ha Noi, Thai Nguyén va Son La) nhu sau:

* Trude mua dich t& ciia bénh ky sinh tring dudng mau gy ra boi cac loai Anaplasma spp., Babesia
spp. va Theileria spp. (thang 4, truéc mua he).

- Phun thudc diét ve nhu: Hantox-200, Five - Permethrin, Five - Tox... trén co thé vat nudi va khu vuc

chudng nuoi, khu vyc chan tha.
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- Sir dung man (muing) chéng con tring cho vét nudi. Bo nén kiém soat chit ché véi ve. Trau va ngua
nén kiém soat ve, rudi. Vat nudi & TP. Ha Noi va Thai Nguyén nén kiém soat chat ché ve. Vat nudi & Son La
nén kiém soét rudi, mong.

- Dung thude diéu tri ky sinh tring duong mau dé phong bénh cho vét nuoi.

* Trong mua dich t& ciia bénh ky sinh tring duong méau gay ra béi cac loai Anaplasma spp., Babesia
spp. va Theileria spp. (thang 5 dén thang 10).

- Luan phién chin tha vat nudi tai cac bai chan tha, két hop chin tha va nudi nhot.

- Phun thudc sat tring chudng trai nhu: Navet - lodine, Decoxid 200, Benkocid, Vikon S...Sir dung
dém 16t sinh hoc, ham biogas, i phan hitu co, G phan str dung men sinh hoc.

- Cham séc vat nudi ting cuong sirc dé khang. Ngam tim hoac xit tryc tiép Ién vat nudi bang
permethrin 5%.

- Chii chin nuéi nén tim ve bam vao, bat va diét ve tryc tiép tir than con vat nudi.

- Trong qué trinh kiém dich dong vat nhap khau nén git lai vat nudi nhidm ve riéng va truée khi ra
khoi khu vire kiém dich, vat nudi phai dwoc kiém tra va dugc diéu tri phong ngira bang thudc diét ve.

* Mo céc |6p tap hudn nang cao trinh d6, hiéu biét ciia ngudi chin nudi dé nguoi chan nudi chi dong

trong cong tac phong bénh theo hudng tiép can Mot sirc khoe.
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KET LUAN VA KIEN NGHI

4.1. Két luan

Luéan an da:

1. Xdc dinh dwoc ddc diém luu hanh, sinh hoc phdn t mot 56 loai ky sinh trung dwong madu o trau,
bo, dé, ngua tai ba tinh phia Bdc Viét Nam

- Pi x4c dinh duoc 3 gidng ky sinh tring dudng mau luu hanh trén trau, bo, dé, ngya tai 3 tinh/TP 1a:
Anaplasma spp., Babesia spp., va Theileria spp. vai ty 1€ luu hanh dao dong tir 1,1% - 39,8% ¢ ca 4 mua
(xuan, he, thu, dong). Trong d6, Anaplasma spp. ¢6 ty 1& luu hanh cao nhét & tat ca céc loai vat nudi (16,8% -
39,8%), tiép dén 1a Theileria spp. (7,7% - 19,7%) va thip nhat 1 Babesia spp. (1,2% - 15,4%). B0 la loai vat
nudi nhiém ky sinh tring duong méu vai ty 18 nhiém cao nhat (15,4% - 39,8%), tiép dén la trau (4,2% - 30,4%),
ngua (7,6% - 17,3%) va thip nhat Ia dé (1,1% - 16,9%). Céc loai ky sinh tring duong mau luu hanh cao nhit
vao mua hé (44,8%) va thip nhat vao mua dong (2,3%).

- Pa dinh danh duoc 12 loai ky sinh trang duong mau bao gdm: A. marginale, A. phagocytophilum,
A. platys, Candidatus Anaplasma cinensis, Candidatus Anaplasma boolense, B. bigemina, B. bovis, T. annulata,
T. buffeli, T. equi, T. orientalis, T. verlifera. Trong d6, c6 3 loai Anaplasma spp. (A. phagocytophilum, Candidatus
Anaplasma cinensis, Candidatus Anaplasma boolense) va 3 loai Theileria spp. (T. buffeli, T. verlifera va T. equi) lan
dau duoc cong b tai Viet Nam va 5/12 loai (A. platys, A. marginale, A. phagocytophilum, B. bigemina, B. bovis)
1a lodi truyén lay tir gia suc sang ngudi. Tong cong 123 chudi gen (18S rDNA/16S rDNA va ving ITS2) cia
céc loai Anaplasma spp., Babesia spp. va Theileria spp. di duoc luu trit trén ngan hang gen thé giGi.

2. Xdc dinh dwoc cac yéu to nguy co lién quan dén nhiém ky sinh trung dwong mdu trén tréu, bo, dé,
nguwa va dé xuat bién phap phong bénh thich hep.

Mua, loai vat nudi la yéu t6 nguy co anh hudng dén su luu hanh ctia bénh ky sinh tring dudng mau
gy ra boi cac loai Anaplasma spp., Babesia spp. va Theileria spp. ¢ trau, bo, dé va ngyua. Vat nudi nhiém ve
1a yéu t6 nguy co anh huong dén sy luu hanh ciia bénh ky sinh tring duong mau gay ra boi loai Anaplasma
spp. Gidng vat nudi (lai va nhap) 1 yéu t6 nguy co anh huéng dén sy Ivu hanh cua bénh ky sinh trung duong
mau gy ra boi loai Babesia spp. va Theileria spp. ¢ vat nudi. Vi tri dia 1y (tinh/TP), hinh thirc chan tha (hoan
toan) 1a yéu t6 nguy co anh huéng dén sy Iuu hanh ctia bénh ky sinh tring dudng mau gay ra boi loai Theileria
spp. O vat nudi tai 3 tinh/TP thuc hién nghién ctru.

- Dé xuat duogc bién phap phong bénh tong hop bénh gay ra boi cac loai Anaplasma spp., Babesia spp.,
Theleria spp. gdy ra trén dong vat nhai lai va ngwa tai mién Béc, Viét Nam 1a: Phun thudc diét ve. Str dung
man (mung) cho vat nudi. Dung thude diéu tri d& phong bénh. Luan phién chin tha. Chim séc vat nudi ting
cuong stre dé khang. Giir lai vat nudi nhidm ve trong qua trinh kiém dich nhap khau gia stc. Tap huan nguoi
chin nudi theo hudng tiép can Mot sirc khoe.

4.2. Kién nghi

- Can nghién ctru thém dic diém bénh ly, dich t& hoc va dich t& hoc phan tir cia cac loai Anaplasma
spp., Babesia spp., Theleria spp. luu hanh trén vat nudi dé xac dinh rd cac loai ky sinh trung dudng mau mai
xudt hién tai Viét Nam la loai ban dia hay du nhap. Tir d6, xay dung buc tranh tong thé vé& bénh ky sinh tring
duong mau 6 trau, bo, dé, ngya tai mién Bic Viét Nam.

- Phét trién phuong phap phong bénh theo hudng “Mot sirc khoe”.
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5. Nhirng dong gop méi ciia ludn an

Lan déu tién, chan doan sinh hoc phén tir va dinh danh sinh hoc phén tir phat hién ca ba giéng ky sinh
trung dudng mau trén cac l0ai vat nudi (trau, bo, dé, ngua) tai mién Béic Viét Nam duoc thuc hién. Két qua
chan doan va dinh danh sinh hoc phan tir d4 phat hién 12 loai ky sinh tring duong mau dang luu hanh trén vat
nudi tai mién Bic - Viét Nam. Trong d6, 3 loai Anaplasma spp. (Candidatus Anaplasma boolense, Candidatus
Anaplasma sinensis va A. phagocytophilum) va 3 loai Theileria spp. (T. buffeli, T. verlifera va T. equi) 1an dau
duoc cong bd phat hién trén vat nudi tai mién Béc - Viét Nam. 5/12 loai (A. platys, A. phagocytophilum, A.
marginale, B. bigemina, B. bovis) la loai truyén lay tir dong vt sang ngudi. Két qua cua luan an da cung cép
dit liéu gen 16n véi 123 chudi gen (18S rDNA/16S rDNA va ving ITS2) cua cac loai ky sinh trung duong mau
nay di dugc nop, xét duyét va luu trir 16n ngan hang gen cua thé giéi.

6. B6 cuc ciia luin 4n

Luan an gdm 147 trang: Mé dau (6 trang); Chuong 1: Tong quan tai lidu (41 trang); Chuong 2: Noi
dung, d6i twong, vat liéu va phuong phap nghién ctru (19 trang); Chuwong 3: Két qua va thao luan (79 trang);
chwong 4: Két ludn va dé nghi (2 trang); Danh muyc cong trinh da céng bé (1 trang); Tai liéu tham khao trong
d6 34 tai lidu tiéng Viét va 160 tai liéu tiéng Anh; 40 bang va 33 hinh, 12 trang phu luc.
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