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LOI CAM DOAN

T6i xin cam doan ddy 14 cong trinh nghién cru ciia t6i va mot s6 thanh vién
khac, cac thanh vién nay di ddng y cho t6i sir dung cac két qua trong luan an nay.
Cac két qua nghién ctiu trong luan an nay la hoan toan trung thuc va chua duoc
cong bé trong bat ky mot luan &n nao khac. Moi thong tin trich dan trong luan an
déu da dugc chi ré nguon géc.

T6i xin cam doan moi Su gitp d& cho viéc thuc hién dé tai nghién ciu va

hoan thanh luan an déu di dugc cam on.

TAC GIA

Ngr

Dwong Nhuw Ngoc



LO1 CAM ON

Pé hoan thanh luan an nay, toi xin bay té 10ng biét on sau sic téi:

- TS. Pao Thi Ha Thanh: Nghién ctu vién chinh - B mon Ky sinh tring,
Vién Th Y 1a nguoi cb, ngudi chi, ngudi dong nghiép rt tam huyét da tan tinh
truc tiép hudng din, dinh huéng nghién ciru, da tao diéu kién ti da va truyén day
kién thire, kinh nghiém, dong vién va gitp d& t6i trong qua trinh hoc tap, nghién
ctru va hoan thanh luén an.

- TS. Nguyén Thi Bich Thiy: phé Vién truong Vién Thi Y 1a nguoi 6,
ngudi chi di tan tinh chi day va dong huéng dan khoa hoc toi trong thoi gian hoc
tap va nghién ctu.

- Téi xin giri 161 cam on chan thanh nhét t6i 1anh dao B6 mén va cac anh/chi
ddng nghiép Bo mdn Ky sinh tring, Vién Tha Y da nhiét tinh va tao moi diéu kién
giup do t6i hoan thanh luan an.

TGi xin tran trong cam on:

- Ban lanh dao Vién Thi Y, Phong Khoa hoc, Dao tao va Hop tac quéc té-
Vién Tha Y cuing cac quy thay, cd da giang day, gitp d& va tao diéu kién dé toi
hoc tap, nghién ctru va hoan thanh luan an.

- Nhiém vu Nghi dinh thu “Nghién citu dich t& hoc lién quan dén bién
ddi khi hau ddi véi mot s6 bénh ky sinh trang dwong mau méi noi trén dong
vat nhai lai va ngua tai mién Bic Viét Nam”, ma s6: NDT/HU/22/02 do TS. Pao
Thi Ha Thanh Iam chi nhiém nhiém vu ciing c&c thanh vién tham gia thuc hién dé
tai da cho phép toi thuc hién va str dung dix liéu dé phuc vu cho luan an caa minh.

T6i xin cam on cac dong nghiép da dong gop v kién va gitp d& toi hoan
thanh luan an.

T6i xin cam on sy ung ho, dong vién cua gia dinh, nguoi than, ban be trong
suét thoi gian nghién cau va thuc hién luan an.

Xin tran trong cam on./.

Ha Ngi, ngay 02 thang 12 nam 2025
NGHIEN CUU SINH

Vg

Dwong Nhuw Ngoc
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spp., Babesia spp., Theileria spp. & triu, b, dé, ngua tai ba tinh phia Bic (2022— 2023);
(2) Xac dinh mot s6 yéu td nguy co nhiém ky sinh tring duong mau va (3) Dé xuat
bién phap phong bénh thich hgp.

Déi twong nghién civu: Cac loai ky sinh tring dudng mau Anaplasma spp.,
Babesia spp., Theileria spp. ky sinh & cac loai vat nudi trau, bo, dé, ngua va cac
loai vat nudi trau, bo, dé, ngua.

2.2. Phuong phép nghién ctru

Céc phuong phap nghién ctru dugc sir dung trong luan &n gém: (1) Phuong
phap nested PCR xac dinh sy luu hanh cua cac loai ky sinh trung duong mau; (2)
Phuong phap giai trinh ty gen Sanger va phéan tich gen (gen 16S rDNA cua
Anaplasma spp.; gen 18S rDNA va vung ITS2 cua Babesia spp., Theileria spp.);
(3) Phuong phép phan tich xac suat théng ké xac dinh cac yéu té nguy co nhiém
ky sinh tring dudng mau va (4) Phuong phap tong hop tai liéu lién quan cac bién
phap phong bénh.

2.3. Cac két qua chinh va két luan

Cac két qud chinh: Pi xac dinh duoc 3 giéng ky sinh tring duong mau luu
hanh trén trdu, bo, dé, ngua tai 3 tinh/TP la: Anaplasma spp., Babesia spp., va
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Theileria spp. véi ty I¢ Iuvu hanh dao dong tir 1,1% - 39,8% & ca 4 mua (xuan, he,
thu, dong). Trong d6, Anaplasma spp. 0 ty 1& luu hanh cao nhat ¢ tat ca cac loai
vat nudi (16,8% - 39,8%), tiép dén la Theileria spp. (7,7% - 19,7%) va thap nhat
la Babesia spp. (1,2% - 15,4%). Bo la loai vat nudi nhiém ky sinh trung dudng
mau véi ty 1 nhidm cao nhat (15,% - 39,8%), tiép dén 1a trau (4,2% - 30,4%), ngua
(7,6% - 17,3%) va thap nhat 1a dé (1,1% - 16,9%). Cac loai ky sinh tring dudng
mau luu hanh cao nhat vao mua hé (44,8%) va thip nhat vao mua dong (2,3%).

Da xéac dinh dugc 12 loai ky sinh trung duong mau luu hanh trén trau, bo,
dé va ngua tai mién Béc, Viét Nam. Trong d6, 6/12 loai (A. phagocytophilum,
A. sinensis, A. boolense, T. buffeli, T. velifera va T. equi) lan dau duoc cong b tai
mién Bac, Viét Nam va 5/12 loai (A. platys, A. marginale, A. phagocytophilum,
B. bigemina, B. bovis) 1a loai truyén lay tir dong vat sang nguoi. Tong cong 123
chudi gen (18S rDNA/16S rDNA va vung ITS2) ciia cac loai Anaplasma spp.,
Babesia spp. va Theileria spp. di duoc ngan hang gen NCBI kiém duyét va cip ma
s luu hanh,

P xac dinh duoc cac yéu té nguy co nhiém ky sinh tring duong mau trén
trau, bo, dé va ngua l1a mua, lodi vat nudi. Bé xuat bién phap phong bénh thich hop
la: Phun thuéc diét ve. Dung thude diéu tri ¢& phong bénh. Luan phién chan tha.
Cach ly vat nudi nhiém ve trong qua trinh kiém dich nhap khau gia stc. Tap huan
ngudi chin nudi theo hudng tiép can Mot st khoe.

Két lugn: Luan 4n da xac dinh dugc dac diém luu hanh, sinh hoc phan tir
cua 12 loai ky sinh trung duong mau luu hanh trén trau, bo, dé, ngya tai 3 tinh/TP.
123 chudi gen cua cac loai nay da duoc luu triv trén ngan hang gen. Cac yéu td
nguy co nhiém ky sinh tring duong méu trén vat nudi la moa, loai vat nudi. Bé
Xuit duoc bién phap phong bénh thich hop.
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THESIS ABSTRACT

1. Summary

PhD candidate’s name: Duong Nhu Ngoc

Thesis title: “Study on prevalent and molecular characteristics of some
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and propose appropriate prevention measures”.
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2. Abstract

2.1. Objective and research subjects

Objectives: The study aimed to (1) Investigate infection rates and identify
some molecular characteristics of Anaplasma spp., Babesia spp. and Theileria spp.
in buffaloes, cattle, goats, and horses across three Northern provinces (2022-2023);
(2) Identify potential risk factors associated with heamoparasite infections in these
livestock animals, and (3) Propose appropriate prevention measures.

Research subjects: Heamoparasite species of Anaplasma spp., Babesia spp. and
Theileria spp. in buffaloes, cattle, goats, and horses. Buffaloes, cattle, goats, and horses

2.2. Methodology

Methods were used in this study including: (1) Nested PCR to detect
haemoparasites; (2) Sanger DNA sequencing and DNA analyses (16S rDNA gene
of Anaplasma spp., and the 18S rDNA gene and the ITS2 regions of Babesia spp.
and Theileria spp.); (3) Statistic analyses to identify potential risk factors
associated with heamoparasite infections; and (4) Review documents related to
prevention measures of haemoparasites.

2.3. Main findings and conclusions

Main findings

Three genus of haemoparasites Anaplasma spp., Babesia spp. and Theileria spp.
exhibited various infection rates among buffaloes, cattle, goats, and horses in the
study areas, ranging from 1,1% to 39,8% across four seasons (spring, summer,
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autumn, winter). Of these, Anaplasma spp. were the highest infection rate in
animals (16,8% - 39,8%), followed by Theileria spp. (7,7% - 19,7%); and the
lowest infection rate was Babesia spp. (1,2% - 15,4%). Cattle demonstrated the
highest infection rates, ranging from 15,4% - 39,8%, followed by buffaloes (4,2%
- 30,4%), horses (7,6% - 17,3%) and goats (1,1% - 16,9%). Babesia spp. infections
were minimal in buffaloes and goats, while horses exhibited intermediate infection
rates. Infection rates of haemoparasite peaked during summer (44,8%) and were
lowest in winter (2,3%).

Twelve (12) species of haemoparasites were molecularly identified among
buffaloes, cattle, goats, and horses in northern Vietnam. Notably, six (6) species
(A. sinensis, A. boolense, A. phagocytophilum, T. velifera, T. buffeli, T. equi) have
been reported in northern Vietnam for the first time. Five (A. platys, A. marginale,
A. phagocytophilum, B. bigemina, B. bovis) of the 12 identified species are known
to be zoonotic. A total of 123 DNA sequences (16S rDNA/18S rDNA and ITS2
region) of Anaplasma spp., Babesia spp. and Theileria spp. were deposited to the
National Center for Biotechnology Information (NCBI) with the ID sequences.

Risk factors associated with the infection rates are season, livestock species.
Based on these research findings, comprehensive disease prevention measures for
Anaplasma spp., Babesia spp., and Theileria spp. in buffaloes, cattle, goats, and
horses in Northern Vietnam were proposed.

Conclusions: This study showed findings on prevalent and molecular
characteristics 12 species of haemoparasites in buffaloes, cattle, goats and horses
in three Northern provinces. 123 DNA sequences (16S rDNA/18S rDNA and ITS2
region) of Anaplasma spp., Babesia spp. and Theileria spp. were deposited to the
National Center for Biotechnology Information (NCBI) and appropriate
prevention measures were proposed.

SUPERVISORS PHD CANDIDATE

Dao Thi Ha Thanh PhD guyen Thi Bich Thuy PhD Duong Nhu Ngoc
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Luan &n: “Nghién citu ddc diém luu hanh, sinh hoc phan tir mét sé loai ky
sinh trimg dwong mau ¢ trau, bo, dé, ngwra tai ba tinh phia Bdc va dé xudt bién
phap phong bénh .

Chuyén nganh: Ky sinh trung va Vi sinh vat hoc Tha y
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NHUNG KET QUA MOI CUA LUAN AN

Lan dau tién, chan doan sinh hoc phan tr va dinh danh sinh hoc phan tir
phat hién cé ba gidng ky sinh tring dudng mau trén cac l0ai vat nudi (trau, bo, dé,
ngua) tai mién Béc Viét Nam duoc thuc hién. Két qua chan doan va dinh danh sinh
hoc phén tr da phat hién 12 loai ky sinh trung duong mau dang luu hanh trén vat
nudi tai mién Béic - Viét Nam. Trong d6, 6/12 loai (Candidatus Anaplasma
boolense, Candidatus Anaplasma sinensis, A. phagocytophilum, T. buffeli, T. velifera
va T. equi) 1an dau dugc cong bd phat hién trén vat nudi tai mién Bic - Viét Nam.
5/12 loai (A. platys, A. marginale, A. phagocytophilum, B. bigemina, B. bovis) la
loai truyén lay tir dong vat sang ngudi. Két qua cta ludn an di cung cip dir liéu
gen 16n v6i 123 chudi gen (18S rDNA/16S rDNA va ving ITS2) luu trit tai ngan
hang gen.
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MO PAU
1. Tinh cép thiét ciia luén an

Cac loai don bao duong mau Anaplasma spp., Babesia spp. va Theileria spp.
gay bénh cho nhiéu loai vat chu, bao gom: dong vat nhai lai (trdu, bo va dé) va
nguwa; dong vat an thit (chod, méo...). Trong d6, mot sb loai da duoc ghi nhan c6
kha ning truyén lay tir dong vat sang ngudi (Karshima va ctv, 2022b; Rar va ctv,
2021; Schnittger va ctv, 2012). Mam bénh Anaplasma spp., Babesia spp. va
Theileria spp. truyén tir ca thé bénh sang cé& thé khoe manh bai cac loai véc to
truyén bénh (ve, rudi, mong) nhu: Ixodes spp., Dermacentor spp., Rhipicephalus spp.,
Hyalomma spp. vad Haemaphysalis spp., cac lodi rudi hat mau (thudéc ho
Stomoxydiae), cac loai mong hat mau (thuoc ho Tabanidae) (World Organisation
for Animal Health - WOAH, 2021; Lakew va ctv, 2021; Karlsen va ctv, 2020;
Battilani va ctv, 2017; Atif, 2016).

Bénh anh huéng dén vat nudi nhu lam giam tdc do sinh trudng, giam san
luong thit, sita hodc chét, gay ra thiét hai Ion vé kinh té cho nganh chin nudi trén
toan thé gi¢i dac biét 1a cac qudc gia thuoc vung nhiét dsi va can nhiét déi
(Gebrekidan va ctv, 2020; Fuente va ctv, 2017; Jabbar va ctv, 2015). G Mexico,
bénh ky sinh tring duong mau gay ra boi loai Babesia spp. & bo 1a bénh truyén
nhiém cuc bg, wdc tinh tén that kinh té do kiém soat véc to truyén bénh 1a 573,6

triéu d6 la My mdi nam (Rodriguez va ctv, 2017).

Bénh ky sinh tring duong mau gy ra boi cac loai Anaplasma spp., Babesia
spp., Theileria spp. gay bénh trén nhiéu loai dong vat khac nhau va da lan rong
khap thé gisi vai nhiéu loai ky sinh tring dudng mau khac nhau. Trong d6, mot s6
loai nhu A. phagocytophilum, A. marginale, A. ovis, A. platys, B. bovis, B. bigemina
va B. divergens...da duoc thé giéi ghi nhan 1a loai truyén lay tir dong vat sang
nguoi. Do su da dang 16n céc loai vat chu cua cac loai Anaplasma spp., Babesia
spp., Theileria spp. nén tat ca cac dong vat c6 xuwong sdng déu co thé 1a vat mang

mam bénh tiém an, dic biét 1a vat chu thich hop cho ve truyén bénh (Rar va ctv,
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2021; Schnittger va ctv, 2012; Penzhorn, 2006). Cac loai Theileria spp. gay ra bénh
cho céc loai dong vat c6 vi 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
s6t Bo Pong (East Coast fever/corridor disease) phan b6 ¢ 13 quéc gia & Chau Phi,
can Sahara va loai T. annulata gay ra bénh Theileriosis nhiét doi, da duoc ghi nhan
la 2 loai Theileria spp. c6 doc luc cao, gy thiét hai kinh té nghiém trong nhét cho
nganh chin nudi bo tai Chau Au, Chau Phi, Trung Pong, Vién Pong va Chau A
(WOAMH, 2020; Spickler, 2019; Bishop va ctv, 2004).

Viét Nam 1a qudc gia ndng nghiép véi chin nudi gia suc dong vai trd quan
trong, nguoi dan & ndng thdn van chian nudi theo hinh thuc nho 1é. Pong vat nudi
chu yéu trong nong ho 1a trau, bo, dé, ngua, lon, ga, chd, méo...Tinh dén nim
2023, ca nudc ¢6 2.136.009 con trau, 6.331.895 con bo, 2.835.846 con dé va 51.055
con ngua...(Tong cuc théng k&, 2024). Mot sé nghién ciru da chi ra sy ton tai cla
cac loai ky sinh trung duong mau Anaplasma spp., Babesia spp. va Theileria spp. ¢
trau, bo, ngua tir nhitng ndm 1973, gay thiét hai dang ké cho nganh chan nuoi. Céac
nghién ciru ndy str dung phuong phap chan doan hinh thai hoc va huyét thanh hoc
(Sivakumar va ctv, 2013; Altangerel va ctv, 2011; Geurden va ctv, 2008; Phung
Quang Trudng va ctv, 2008; Ha Thay Hanh, 1999; H6 Thi Thuan va ctv, 1983;
(Pham S§ Lang, 1977;1973)).

Bénh ky sinh trung duong mau trén vat nudi ¢ nudc ta trong nhirng nam
gan day gan nhu bi 1ang quén vai sb luong cdng bd han ché (chi c6 5 cong bé trong
giai doan 2015 - 2020). Gebrekidan va ctv (2017) céng bd vé mét 6 dich Theileria
spp. trén dan bo sira nhap tir Uc tai Viét Nam, véi ty 1& nhiém bénh 1én dén 77,6%.
Nhom nghién ciu caa Truong Dai hoc Hué (2018) cho biét, bd nhiém hai loai
Babesia spp. 1a B. bovis va B. bigemina vai ty 1€ twong ung la 15,8% va 30,7%
(Sivakumar va ctv, 2018). Nam 2019, hai loai ky sinh trung dudng mau truyén lay
sang nguoi la A. marginale va A. platys duoc phét hién trén bo stra, bo ban dia va
cho tai Ha Noi dua trén viéc giai trinh tu va phan tich gen 16S rDNA (Nguyen va
ctv, 2019). Tir nam 2021 trd lai day, mot s6 6 dich ky sinh tring dudng méu duoc
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ghi nhan tir viéc nhap dong vat séng & mién Trung va Nam, day ciing 1a lan dau
tién mot s6 loai nhu: A. platys, A. phagocytophilum, A. marginale, B. vogeli, T. sinensis
va T. orientalis duoc bao céo trén véc to truyén bénh (ve) tai Viét Nam (Huynh va
ctv, 2021). Thém vao d6, chua co nghién ciru tong thé va chuyén sau nao vé nhém
bénh ky sinh trung duong mau gay ra boi Anaplasma spp., Babesia spp. va
Theileria spp. trén cac loai vat nudi duoc thyuc hién; viéc tng dung cac phuong
phap chan doan sinh hoc phan tir véi d6 nhay va d6 dic hiéu vuot troi vao chan
doan bénh van bo ngo. Trong khi d6, viéc xac dinh duoc chinh xac ty 1¢ nhiém,
loai gy bénh, dic diém gen cua ky sinh tring dudng mau dang luu hanh & dong
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 cha dong va hiéu qua, gidp giam
thiéu thiét hai kinh té cua bénh gay ra véi vat nuéi.

Xuit phét tir thuc té trén, ching toi tién hanh thyuc hién luan an: “Nghién
cieu dic diém lwu hanh, sinh hoc phan tie mat 6 loai ky sinh tring dwong mau
& trau, bo, dé, ngura tai ba tinh phia Béc va dé xudt bign phap phong bénh”.

2. Muc tiéu nghién ciru

1. Xéc dinh dic diém Iuu hanh, sinh hoc phan tir cua Anaplasma spp., Babesia
spp. va Theileria spp. ¢ trdu, bo, dé, ngua tai 3 tinh/TP (Ha No6i, Thai Nguyén, Son
La) nam 2022 — 2023.

2. Xéc dinh mot s6 yéu té nguy co nhiém ky sinh trung duong mau va dé

Xuat bién phap phong bénh thich hop.
3. Y nghia khoa hoc va y nghia thue tién ciia luin 4n
3.1. Y nghia khoa hoc

Két qua nghién cau cia luan an da dinh loai duoc 12 loai ky sinh tring
duong mau luu hanh & trau, bo, dé va ngua tai 3 tinh/ TP mién Bac — Viét Nam.
Trong do, 6 loai (A. phagocytophilum, Candidatus Anaplasma boolense, Candidatus

Anaplasma sinensis, T. buffeli, T. velifera va T. equi) lan dau dugc cong b tai



mién Bic - Viét Nam; 5 loai (A. platys, A. marginale, A. phagocytophilum, B. bovis,
B. bigemina) da duogc thé gidi xac nhan 1a loai truyén lay tir dong vat sang nguoi.
Ddng thoi, mot lwong 1on dit liéu vé trinh tu gen cua cac loai ky sinh trung duong
mau nay da duoc luu trit trén ngan hang gen thé gisi. Pay 1a nhitng tai liéu khoa
hoc cho hoc tap va nghién ciru vé bénh, dic biét 1a dich t& hoc va dich t& hoc phan
tir caa bénh, cling nhu mé ra huéng nghién cau vé cac loai ky sinh tring duong

mau truyén lay con dang bi bé ngo tai nudc ta.
3.2. Y nghia thyec tién

Céc két qua nghién ctru nay 14 co so khoa hoc cho cac chuong trinh diéu tra
qudc gia vé bénh ky sinh trung duong mau tai Viét Nam, khéng chi ddi véi vat
nudi, véc to truyén bénh va ca véi con nguoi. Tir d6, co nhitng bién phap va chién
lugc phong chdng sy truyén l1ay cua bénh, dam bao stc khoé cho vat nudi va stc

khoé cong dong.
4. Nhirng dong gop méi caa luan an

Lan dau tién, chan doan sinh hoc phan tr va dinh danh sinh hoc phan tr
phat hién ca ba ky sinh trung dudng mau trén cac loai vat nudi (trau, bo, dé, ngua)
tai ba tinh/TP (Ha Noi, Thai Nguyén, Son La) dugc thyuc hién. Két qua chin doan
va dinh danh sinh hoc phan tir da phat hién 12 loai ky sinh trung dudng mau dang
luu hanh trén vat nudi tai ba tinh/TP (Ha No6i, Thai Nguyén, Son La). Trong do,
6/12 loai A. phagocytophilum, Candidatus Anaplasma boolense, Candidatus
Anaplasma sinensis, T. buffeli, T. velifera va T. equi lan dau dugc cong bd phat
hién trén vat nudi tai ba tinh/TP (Ha Noi, Thai Nguyén, Son La).

Két qua cua ludn an da cung cip dir liéu gen 16n, gdbm 123 chudi gen cua
cac doan gen: 16 Small - Subunit ribosomal deoxyribonucleic acid (16S rDNA),
18 Small - Subunit ribosomal deoxyribonucleic acid (18S rDNA) va vung giao gen
Internal Transcript Spacer 2 ( ITS2) cia cac loai ky sinh trung duong mau nay da

dugc ndp, xét duyét va luu trir Ién ngan hang gen cua thé gioi.



Chwong 1: TONG QUAN TAI LIEU
1.1. Mt s6 dic diém hinh thai va dich t& hoc ciia bénh ky sinh tring dwong
mau gay ra bai cac loai Anaplasma spp., Babesia spp. va Theileria spp.

1.1.1. Mgt 56 diic diém hinh thdi ciia cdc loai Anaplasma spp., Babesia spp. va
Theileria spp.

* Mot s6 diic diém hinh thai cia loai Anaplasma spp.

Hinh thai ctia Anaplasma spp. (Hinh 1.1) la cac hat mau den, c6 duong kinh
0,2 - 0,4 um, nam bén trong cac té bao hong cau, bach cau va tiéu cau ¢ tiéu ban
mau nhuom giemsa. Loai A. marginale 1a cac thé dic, tron va ddm mau c6 duong
kinh khoang 0,3 - 1,0 pm nam trong hong cau (trén hoac gan ria hong cau). Loai
A. phagocytophilum niam & c4c bach cau trung tinh (WOAH, 2024).

Hinh 1.1. Anaplasma spp. trong tiéu ban nhuém giemsa (WOAH, 2024)

Cho dén nay, 8 loai Anaplasma spp. dd dugc ghi nhan luu hanh trén thé
gidi, bao gdm: A. phagocytophilum, A. bovis, A. centrale, A. marginale, A. ovis,
A. platys, A. capra va A. odocoilei. Trong do, 2 loai la A. capra, A. odocoilei mai
dugc xac dinh va 4 loai: A. phagocytophilum, A. marginale, A. ovis va A. platys c6

kha nang gay bénh cho nguoi (Rar va ctv, 2021).



* M@t s6 dic diém hinh th4i ciia loai Babesia spp.

Dua trén hinh thai hoc, Babesia spp. dugc chia thanh hai nhém Babesia spp.
nho va Babesia spp. I6n. Trong d6, Babesia spp. nho cé chiéu dai 1,0 - 2,5 um,
gom: B. bovis, B. gibsoni, B. microti, B. rodhaini...va Babesia spp. 16n c6 chiéu
dai 2,5 - 5,0 um, gébm: B. bigemina, B. caballi, B. canis...ky sinh trong hdng cau,
c6 dang dac trung la hinh qua Ié hoac hinh tron, hinh & van, cac hinh dang khac
thudng khac. B. bovis - dang nho, ¢6 chiéu dai 2,0 um x 1,5 um. B. ovis - dang nho
c6 chiéu dai 1,0 - 2,5 um, hinh tron, nam ¢ ria hong cau. B. bigemina - dang I16n,
chiéu dai 4,5 um x 2,0 um (Hinh 1.2) (WOAH 2025a; Laha va ctv, 2015).
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Hinh 1.2. Babesia bigemina trong tiéu ban nhuom giemsa (WOAH, 2025a)

* Mot s6 dic diém hinh thai caa loai Theileria spp.

Theileria spp. 1a nhitng loai ky sinh tring duong mau ky sinh & hong cau
va bach cau cua dong vat, c6 kich thuéc 2,0 - 2,5 x 0,3 - 1,5 um, ¢6 hinh phay, hinh
1é don nho hoic hinh chir thap trong tiéu ban nhuom giemsa (Hinh 1.3). Trong moi
hong cau 6 tir 1 - 5 don bao Theileria spp. ¢ hinh thai nhu trén va trong mdi bach
cau c6 dang mot nang chira khoang 8 - 12 bao tir triing (sporozoite) nam trong nguyén
sinh chat caa bach cau, nhuém giemsa bt mau do tim, ¢6 hinh phay duoc goi 1a
“thé Koch”. Pay la dang dic biét co thé can cir vao d6 dé phan biét véi cac don

bao duong mau khac (Salih va ctv, 2015).
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Hinh 1.3. Théileria spp. trong tiéu ban nhuom giemsa (Salih va ctv, 2015)
1.1.2. Vong doi cia cac loai Anaplasma spp., Babesia spp., Theileria spp.

* Vong doi caa loai Anaplasma spp.

Vong doi cia Anaplasma spp. bao gdm: giai doan sinh san (v6 tinh va hixu
tinh) & ca dong vat co xuong séng va trong co thé ve cting Ixodidae nhu: Ixodes spp.,
Dermacentor spp., Rhipicephalus spp., Hyalomma spp. va Haemaphysalis spp.
(Karlsen va ctv, 2020). Sinh san vé tinh trong héng cau vat cha, Anaplasma spp.
nhan 1én bang cach phan chia truc tiép. Sinh san hiru tinh xay ra trong co thé ve.
Sau khi xam nhap vao ve, Anaplasma spp. phét trién qua mot sb giai doan ¢ vach
tiéu hda va hé bach huyét cua ve, sau d6 thanh dang bao tir thé (sporozoite). Bao
tir thé 18n tuyén nudc bot va vao budng trimg cua ve, khi ve hit mau sé truyén bénh
sang cho vat chi mé&i. Ve bi nhiém bénh khi hit mau dong vat bi nhiém bénh va
chiing c6 thé truyén tac nhan gay bénh sang cac dong vat khac & giai doan tiép theo
(Hinh 1.4). Ngoai ra, Anaplasma spp. duoc truyén co hoc qua cic véc to truyén
bénh khac nhu cac loai rudi hit mau (thudc ho Stomoxydiae), mong hit mau (thudc
ho Tabanidae) va mudi (Battilani va ctv, 2017; Atif, 2016; Guo va ctv, 2016; Pham
Sy Lang va ctv, 2015).

O Trung Quéc, mot sb loai Anaplasma spp. di duoc tim thay trong trang
mudi, 4u tring, nhong va mudi truong thanh nhu: Anopheles sinensis, Armigeres
subalbatus, Aedes albopictus, Culex quinquefasciatus va Culex tritaeniorhynchus
(Guo va ctv, 2016). Tuy nhién, tim quan trong cua mudi trong qua trinh truyén

bénh Anaplasma spp. can duoc nghién ciu thém.



Hut méu va truyén mam
bénh sang bo
N
\ ’-34
A. marginale trén bo ;
& b3 A ma = V) Rhipicephalus spp. > 5
Té bao néi moé Hong cau Tuyén
gland nudéc bot
o . » e r\, Nhan lén trong co
‘ e —_— théve ’
. . s
] ’ » y . <7 <Ton
\l . " Rhipicephalus spp. i i
% z : &~ T
k 2 ‘ 3 ~ : / Ruét gilra
o #
X ) N
/I T ‘ Vg
- Ry
. \,
G\ Hat mau nhidm KST
% -
~

Hinh 1.4. Vong doi A. marginale (Rodriguez va ctv, 2009)

* Vong doi cua loai Babesia spp.

Vong doi cua Babesia spp. bao gom su sinh san vé tinh & hong cau gia suc,
va tuyén nuéc bot cua ve (Ixodes spp., Dermacentor spp., Rhipicephalus spp.,
Hyalomma spp., va Haemaphysalis spp.); sinh san hitu tinh trong co thé cua ve
(Bonnet va Nadal, 2021). Trong hong cau, Babesia spp. sinh san vd tinh tir mot
Babesia spp. trudng thanh moc nhanh thanh hai Babesia spp. va cu sinh san nhu vay
nén Babesia spp. thuong ghép lai thanh d6i thanh hinh qua 18 hodc hinh bau duc, hinh
cau. Khi d6, hong cau bi ky sinh tring phé hay va giai phong hai Babesia spp. non
troi noi trong huyét twong, sau mot thoi gian Babesia spp. non lai xAm nhap vao hong
cau lanh, sau vai gio chiing 16n dan thanh dang truéng thanh rdi thuc hién phan doi
lién tiép 5 dén 6 lan. Sau mot tuan, s6 lwong da ting 1én hang tram 1an. Babesia spp.
nam trong cac té bao hong ciu, tao thanh mot cau tric dac biét goi la "Maltese Cross”
gom bén merozoite (Schnittger va ctv, 2012).

Giai doan hitu tinh xay ra trong co thé mot s6 lodi ve cing va phét trién hét
stc phuc tap tir 20 - 30 ngay. Ve hit mau trau, bo nhiém Babesia spp. khi téi da
day ve, hong cau duoc tiéu hda va giai phong cac Babesia spp. Khi d6 2 giao tir
duc va céi c6 bé ngoai gidng nhau két hop lai, hinh thanh nhiing trang tran (khdng
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6 vo boc) va c6 kha nang di dong, chiing xam nhap vao vach da day ve rdi 16n Ién
qua nhiéu lan phan chia, cudi ciing tao ra hang tram bao tir thé (sporozoite) hinh
dinh ghim. Cac bao tir thé pha v& té bao vach da day cua ve giai phong céac bao tir
thé di chuyén tai miéng ve. Ve khi hiit mau bo khoe sé truyén bao tir thé (sporozoite)
Va0 mau, c4c bao tir thé ndy xam nhap vao hong cau tiép tuc phat trién téi dang
truong thanh. Mot s6 bao tir thé (sporozoite) di qua vach da day vao budng tring
cua ve cai nén trimg ve dé ra da nhiém Babesia spp. Trong qua trinh phat duc cia
triing ve thanh 4u tring, thiéu tring va ve truéng thanh doi sau thi Babesia spp. ciing
tién trién song song theo cac giai doan cua ve va déu tao ra hang tram bao tir thé
(sporozoite) tién 1&n miéng ve va duogc truyén cho bo khi ching hat mau bo. Ty
theo su phat duc dai hay ngan cua ting lodi ma ve cé thé truyén bénh tai tat ca cac
giai doan 4u tring, thiéu tring va truéng thanh hoic chi giai doan ve trudng thanh
méi truyén bénh. Nhu vay, su truyén bénh caa ve cé tinh di truyén cao cho thé hé
doi sau (Hinh 1.5) (Nguyén Vian Tho va ctv, 2019; Pham Sy Lang va ctv, 2015;
Bock va ctv, 2004).
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Hinh 1.5. Vong doi cua Babesia spp. (Schnittger va ctv, 2012)
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* Vong doi cua loai Theileria spp.

Vong doi cua loai Theileria spp. dugc hoan thanh trong hai giai doan sinh
san vo tinh & vat chu c6 xuong séng va sinh san hitu tinh & véc to truyén bénh (ve)
2 vat chu hoac 3 vat chi nhu: Amblyomma spp., Haemaphysalis spp., Hyalomma spp.,
Ixodes spp., Dermacentor spp. va Rhipicephalus spp. (Almazan va ctv, 2022;
Valente va ctv, 2022; Mans va ctv, 2015). Vong doi cia Theileria spp. bat dau khi
ve hat mau tir vat chi c6 chtra Theileria spp. Vao dén éng tiéu hoa ve, hong cau
duoc tiéu hod, giai phong ra cac phéi tir. Nhitng phdi tir ndy tao ra trang tran tién
sau vao vach da day, tring tran sinh ra hang tram bao tir thé (sporozoite). Sau do,
cac bao tir thé dugc giai phong, chung di vao tuyén nude bot va miéng ve. Sau khi
bi ve hit mau, cac bao tir 1y nhiém co trong nudc bot ciia ve xam nhap vao bach
cau don nhan ciia vat chu, noi cac thé phan liét hinh thanh. Sau khi sinh san phan
liét, cac thé phan bao duoc giai phong vao mau va lan luot xam nhap vao hong cau
vat chu, tao ra nhiéu thé phan bao va thé ty dudng (Mans va ctv, 2015; McKeever,
2009). Ngoai ra, Theileria spp. duoc truyén co hoc qua cac véc to truyén bénh

khac nhu rudi Stomoxys spp., mong Tabanus spp. va ran (Lakew va ctv, 2021).
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Hinh 1.6. Vong doi cua T. annulata (Valente va ctv, 2022)
(1-7: giai doan sinh san hitu tinh ¢ ve, 8-14: giai doan sinh san v6 tinh ¢ bo)
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1.1.3. Mét sé ddc diém dich té cia cac bénh ky sinh triing dwong mau gay ra bgi
cac loai Anaplasma spp., Babesia spp. va Theileria spp.

* Mot sé dic diém dich t& ciia bénh ky sinh trung dwong mau gay ra
béi loai Anaplasma spp.

Bénh ky sinh trung duong mau gay ra baoi loai Anaplasma spp. trén cac loai
vat nudi phan bd rong khap thé gidi véi ty 1& luu hanh chung 14 39% (Hinh 1.7) va
xay ra & quanh nam do Anaplasma spp. 1ay truyén co hoc va sinh hoc qua cac loai
véc to truyén bénh (Paramanandham va ctv, 2019; Atif, 2015). Tuy nhién, ty 18 luu
hanh va cac yéu té nguy co lién quan dén bénh ky sinh tring dudong mau gay ra
bai loai Anaplasma spp. ¢ cac loai vat nudi 1a khac nhau tly theo vi tri dia Iy, tudi
cta vat chy, tinh biét, gidng vat nudi, phuong phap chan doan, véc to truyén bénh
(ve), mua va hinh thirc chan tha (Abdoli va ctv, 2025; Zhou va ctv, 2023; Zeb va
ctv, 2020; Faroogi va ctv, 2018). Vat nudi nhiém Anaplasma spp. cé ty 1é nhiém
bénh cao nhat vao mua hé trong nam (Okafor va ctv, 2018; Atif va ctv, 2013). Theo
Attif va ctv (2021) vat nudi nhidm Anaplasma spp. cao nhat vao mua hé (58,33%),
tiép theo 12 mua xuén (35,42%), mua thu (31,25%) va thap nhit 1a mua dong
(23,96%). Ngoai ra, nhitng thang c6 do am cao s& 1am vat nudi co ty 1é nhiém bénh

va nhiém ve trén co thé cao hon nhiing thang con lai trong nim (Roy va ctv, 2018).

33%

il

[ Africa
CAsia
CJEurope

I North America

I South America 4000km
2000mi

N

2S|

Hinh 1.7. Ban d6 phan b4 Anaplasma spp. (Paramanandham va ctv, 2019)
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Dong vat nhai lai 1a vat chi cia it nhat 5 loai Anaplasma spp. (A. bovis, A. platys,
A. marginale, A. centrale va A. phagocytophilum) va vat cha cé thé nhiém don
nhidm mot loai hoic da nhidm nhiéu loai Anaplasma spp. trong ciing mot thoi gian
nhiém bénh. Su phan bé cua bénh phu thudc vao mat do quan thé cua ve, vat chu.
Vat nudi nhiém bénh ¢ thé cap tinh hay man tinh phu thudc vao dic tinh gay bénh
cua ting loai Anaplasma spp. va tinh nhay cam cua vat cha khi nhiém bénh. Bénh
& thé cap tinh c6 xu huéng tién trién nang va dan dén chét. BO & moi ltra tudi déu
c6 thé bi nhiém A. marginale, tuy nhién mutc ¢ nghiém trong caa bénh phu thudc
vao do tudi caa bo. Bé dudi 6 thang tudi it bi thé 1am sang hon. Pong vt tir 6 thang
dén 1 tudi thuong méc bénh nhe. Bong vat tir 1 d&én 2 tudi mac bénh cép tinh nhung
hiém khi chét. Bong vat trén 2 tudi nhiém bénh thuong & thé cap tinh va ty 1¢ chét
tir 29% dén 49% (Battilani va ctv, 2017; Stuen va ctv, 2013; Kocan va ctv, 2003).

Trén thé gidi, loai A. phagocytophilum 1a loai truyén lay tir dong vat sang
ngudi véi ty 1& nhiém chung 14 16,2%. Vat chu cua loai A. phagocytophilum Ia con
ngudi, cac loai dong vat c6 vl va ve & Chau Au, Chau My, Chau A (Pakistan, An
Do, Han Qudc va Nhat Ban) va Chau Phi (Senegal) (Karshima va ctv, 2022a;
M’ ghirbi va ctv, 2016; Stuen va ctv, 2013; Kang va ctv, 2013; Djiba va ctv, 2013;
Kawahara va ctv, 2006). Abdoli va ctv (2025) cho biét, A. phagocytophilum luu
hanh ¢ bo trén toan cau vai ty 1&é nhiém chung 1a 8,5% va cao nhat vao mua hé &
vung Dia Trung Hai (13,7%). Trong d6, Mong C6 va Guatemala la nhitng qudc gia
¢4 ty 1& luu hanh loai A. phagocytophilum & bo cao nhat trén thé gisi (51,9%:; 51%).
O Trung Quéc, A. phagocytophilum luu hanh trén dé véi ty 1é nhiém chung 12 71,6%.
Trong d6, dé nhiém A. phagocytophilum cao nhat vao mua hé (86,6%), thap nhat vao
mua dong (48,4%) va ty 1& nhiém nay cao hon so véi cac nghién ctru trude day duoc
ghi nhan & Trung Quédc (2,1% - 28,8%) (Wang va ctv, 2021; Zhou va ctv, 2019; Yang
va ctv, 2017; Zhang va ctv, 2016) va ¢ Y (10,4%) (Morganti va ctv, 2017). A. platys
la tac nhan gay bénh giam tiéu cau theo chu ky & cho, trau, bo, dé, ngua va & trén
ngudi di duoc ghi nhan ¢ Han Quadc, Venezuela, Chicago va Nam Phi (Battilani va
ctv, 2017; Lee va ctv, 2017; Dyachenko va ctv, 2012).
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* Mot s6 dic diém dich t& ciia bénh ky sinh trung dwdong mau gay ra
bai loai Babesia spp.

Bénh ky sinh trung duong mau gay ra boi loai Babesia spp. con duoc goi la
bénh sét Texas (chau M¥), bénh do ve Ixodidae truyén (chau Uc) hay sét do ve
hoac sbt nudce tiéu do (chau Phi) trén trau, bo, dé, ciru...é moi la tudi va phan bd
rong & khap céac chau luc trén thé gisi (Vannier va ctv, 2015). Theo Jacob va ctv
(2020) ty I¢ luu hanh chung cua Babesia spp. ¢ bo trén toan cau 1a 29%. Trong do,
Babesia spp. luu hanh & bd cao nhit 1a Nam My (64%) va thap nhit 1a & Chau A
(19%). Ban db phan bd Babesia spp. duoc thé hién ¢ hinh 1.8.
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Hinh 1.8. Ban dd phan b Babesia spp. (Jacob va ctv, 2020)

Cho dén nay c6 hon 100 loai Babesia spp. gdy bénh cho dong vat va con
ngudi. Trong d6, 08 loai Babesia spp. gdm: B. bigemina, B. bovis, B. crassa-like,
B. divergens, B. duncani, B. microti, B. odocoilei va B. venatorum da duoc bao
40 & ngudi tir cac khu vuc khac nhau trén thé gigi. Trong do, ty 1¢ luu hanh chung
cua Babesia spp. ¢ nguoi la 2,23% (Karshima va ctv, 2022b). Loai B. bovis da
duoc dinh danh luu hanh trén ngua tai Tay Ban Nha va trén bo, nguoi & Colombia
(Gonzalez va ctv, 2018; Criado va ctv, 2006). G mot s6 nudce trong khu vuc Dong
Nam A, 5 loai Babesia spp. bao gom: B. bigemina, B. bovis, B. ovata, Babesia sp.

Hue va Babesia sp. Mymensingh da dugc bao cao luu hanh ¢ trdu va bo (Galon va
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ctv, 2022b). Trong s6 cac loai Babesia spp. lay nhiém cho dong vat 2 loai B. bovis
va B. bigemina dugc quan tdm nhiéu hon vi chiing gay ra thiét hai kinh té dang ké
cho nganh chin nudi gia suc trén toan thé giGi. Loai B. bigemina it gay bénh va ton
tai trong mau vat nudi lau hon loai B. bovis, do d6 vat nudi cd ty I& nhiém B. bigemina
cao hon B. bovis ¢ nhitng khu vuc, vung cé ca hai loai Babesia spp. gay bénh trén
vat nudi (Bock va ctv, 2004).

Cac yéu té bao gom: giéng vat nudi, tudi, mua, sy nhiém ve trén co thé vat
nudi va hinh thirc chin tha di duoc xac dinh 12 yéu t6 nguy co anh huong dén su
luu hanh cuta bénh ky sinh truing duwong mau gay ra boi loai Babesia spp. ¢
Pakistan, Indonesia, Myanmar (Khan va ctv, 2024; Guswanto va ctv, 2017; Bawm
va ctv, 2016). B&, nghé theo me tiép xdc véi bénh ngay tir khi con nho ldc nay
ching c6 kha nang mién dich manh hon thong qua khang thé ciia me va kha niang
mién dich bam sinh manh, giup chiing c6 dugc kha ning bao vé tu nhién chdng lai
cac bénh nhiém trung sau d6 (Bock va ctv, 2004). Hé théng kiém dich, quan ly mo
rong cé thé lam tang ty I¢ nhiém bénh ky sinh tring dudng mau doi véi dong vat va
cac loai véc to truyén bénh (Galon va ctv, 2022b).

Jaimes va ctv (2018) cho biét, sir dung k§ thuat Nested polymerase chain
reaction (nPCR) nhan gen 18S dé chan doan phat hién loai Babesia spp. trén bo,
trau va ve R. (B) microplus & Colombia. Két qua cho thy, Babesia spp. luu hanh
& bo, trau va ve R. (B) microplus véi ty 1& nhiém tir 4,3% dén 31,6%, Trong do, ty
[& lwu hanh cua loai B. bovis & bo cao hon trau. Mua, loai vat va vat nudi nhiém ve
la c4c yéu t6 nguy co anh hudng dén ty 16 nhidm bénh Ky sinh tring gay ra boi loai
Babesia spp. trén vat nudi.

* Mot s6 dic diém dich t& ciia bénh ky sinh trung dwdong mau gay ra
bai loai Theileria spp.

Pon bao duong mau Theileria spp. duoc 1y truyén qua céc loai ve ho
Ixodidae nhu Ixodes spp., Amblyomma spp., Haemaphysalis spp., Hyalomma spp.,
Rhipicephalus spp. va gay bénh cho cac loai dong vat c6 va (Bishop va ctv, 2004).

Vat nudi nhidm bénh ¢ thé cap tinh c6 cac triéu ching nhu: sét, ngung nhai lai,
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sung hach bach huyét, tiéu chay, vang da, xuat huyét va ty 1é chét cao (46% - 100%).
Loai T. orientalis gay bénh trén céac loai vat nudi lay lan trén toan cau nhung cac
qudc gia bi anh huong bai bénh ky sinh tring duong mau gay ra bai loai T.
orientalis 1a Uc, New Zealand, Nhat Ban, Han Quéc, Trung Quéc va Viét Nam.
Nhém T. orientalis/T. buffeli phan bé rong rii, da gay ra mot s6 dot bing phét dich
trén bo & New Zealand, Uc va cac québc gia khac ké tir nam 2010 (WOAH, 2020;
Spickler, 2019; Bishop va ctv, 2004). Loai T. equi lvu hanh & ngwa phan b trén
toan thé gidi. Chi mot sé it qudc gia, bao gdm: Nhat Ban, Hoa Ky, Canada, Vuong
qudc Anh, Bic Au, Iceland, Greenland, New Zealand va Uc, khéng c6 bénh nay
luru hanh ¢ ngua (Hinh 1.9) (WOAH, 2025b).

»
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Hinh 1.9. Ban db phan b T. equi (WOAH, 2025b)
(Vung mau xanh lam la vung loai T. equi dang luu hanh)

Odongo va ctv (2010) cho biét, T. parva luu hanh & bd véi ty 1& nhidm tur
37% dén 42% tai cac vung luu hanh bénh sét Bo Pong. T. annulata luu hanh & bd
vé6i ty 16 nhiém 1én dén 50% ¢ mot s6 nude nhu: Hy Lap, Thé Nhi Ky, Pakistan,
Ethiopia, Nam Sudan, Sudan, Bangladesh, Ai Cap va Tunisia (Valente va ctv, 2022).
Céc viing dich té cua bénh ky sinh tring duong mau gay ra boi loai T. annulata va
T. parva trén vat nudi khéng chong chéo nhau (Pienaar va ctv, 2011).
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Mot sé yéu té nguy co bao gdm: gidng, do tudi, tinh biét, vat chi nhidm
ve/khong nhiém ve, mla, vi tri dia Iy va céc bién phap quan ly d duoc xac dinh
la yéu t6 nguy co anh huéng dén bénh ky sinh tring duong mau gay ra boi loai
Theileria spp. trén vat nudi & mot sé nuéc nhu: Hy Lap, Tho Nhi Ky, Pakistan. ..
(Atif va ctv, 2022; Ghafar va Amer, 2019; Kouam va ctv, 2010; Balkaya va ctv,
2010). O Pakistan, ty 1 luu hanh cia loai T. annulata ¢ trau va bo cao nhat vao
mua he (26,4%) va thap nhat vao mua dong (2,1%). Trau va bd nhiém ve trén co
thé (18,8%:; 22,8%) nhiém ky sinh tring dudng méau cao hon so véi trau va bod
khdng nhiém ve trén co thé (5,2%; 5,9%) (Atif va ctv, 2023). Pong vat nudi bang
hinh thire chin tha hoan toan co ty Ié nhiém bénh cao hon (15,6%) so véi hinh thirc
ban chin tha (5,0%) hoac hinh thic nudi nhét (2,6%). Vat nudi nhiém ve co ty I¢
méc bénh cao hon (21,7%) so v6i vat nudi khdng nhiém ve (1,7%) (p < 0,001)
(Khan va ctv, 2024; Niaz va ctv, 2021).

1.1.4. Mt sé dic diém dich té hoc ciia ve

Ve ¢6 hai loai ve 12 ve cting (Ixodidae) chiém 80% va ve mém (Argasidae)
chiém 20% s6 luong phan bd, 884 loai ve di duoc tim thdy. Ve ky sinh cha yéu
trén dong vat mau noéng, tuy nhién ciing dugc bao cdo trén ca cac loai bo sat nhu
té té (Dao va ctv, 2024; Getahun va ctv, 2016). Ve cung dong vai tro quan trong
trong viéc truyén lay cac loai don bao ky sinh, vi khuan va virus lay qua duong
mau. Ve ctng c¢d 6 giébng ve géom: Hyalomma spp., Haemaphysalis spp.,
Rhipicephalus spp., Amblyomma spp., Dermacentor spp. va Ixodes spp...Cac loai
ve cimg déu trai qua 4 giai doan khac nhau trong vong doi gom tring, au tring,
thiéu trung va ve truong thanh. Ve cing cé thé 1a ve 1 vat cha nhu ve R. (B)
microplus, ve 2 vat chu hoac ve 3 vat chu (CDC, 2017).

CAc tac gia (bang Tuén Dat va Nguyén Vian Chau, 2007; Phan Trong Cung,
2001) cho biét, Vit Nam c6 8 giéng ve ctiing gom: Amblyomma spp., Aponomma spp.,
Boophilus spp., Dermacentor spp., Haemaphysalis spp., Ixodes spp.,
Rhipicephalus spp., Hyalomma spp. va 62 loai ve di dugc dinh loai bang hinh théi
hoc. Theo Pham S§ Ling va ctv (2015), cac loai ve con truyén mot s6 bénh quan
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trong cho trau, bo, cling nhu dong vat nhai lai khac nhu: bénh Ié dang trung
(Babesiosis), bénh bién trung (Anaplasmosis) va bénh thé Ié trung (Theileriosis).
Nghién cru vé dic tinh cua ve cho thay, phan 16n ve hoat dong manh khi thoi tiét
am ap, 46 am cao trong nam va chuyén ngu dong khi thoi tiét lanh. Pé hoan thién
vong doi, ve ¢6 thé bo Ién cay co doi vat cha di qua dé bam vao, nhu cac giéng ve:
Rhipicephalus spp., Haemaphysalis spp. va Ixodes spp. hoic ve chi dong tim kiém
vat chu ¢ xung quanh hoic gan d6 nhu giéng ve Amblyomma spp. (Walker, 2003).

Ve R. (B) microplus 1a ve mét vat cha, chiém > 84% tong sb cac loai ve va
da dugc ghi nhan 1a truyén ca Anaplasma spp., Babesia spp. va Theileria spp.
(Hornok va ctv, 2024; Spickler, 2007). Ve c6 thé hoan thanh vong doi trong vong
3 — 4 tudn va thuong nhiém v&i cudng do cao trén cac loai vat nuoi, dic biét 1a bo
- vt chu wa thich cta ve R. (B) microplus. Ve phat trién, hoan thanh vong doi véi
sO lwong cao nhat vao mua he. Trimg va au tring cé thé bi gid thdi sang cac khu
vuc khac. Babesia spp. dd dugc bao céo lay truyén qua trimg ve R. (B) microplus
nén khi ve phat trién tir giai doan trimg dén 4u tring, thiéu trung, cac giai doan nay
déu c6 thé truyén bénh. Tir d6, ve vira 1a véc to truyén bénh, vira tic nhan gay bénh
& ngoai moi trrong (Bock va ctv, 2004; Walker, 2003; Nithikathkul va ctv, 2002).

MUia phét trién ctia ve anh huong dén moa lay lan cia bénh. O céc khu vuc
c6 ve hoat dong manh, ty 1& bo bi nhiém Babesia spp. cao va gay nhiéu thiét hai
kinh té cho nganh chin nudi bo sira (Springer va ctv, 2024). Vat nudi nhiém ve
trén co thé da dugc nghi nhan 13 mot trong cac yéu t nguy co lién quan dén su luu
hanh cta bénh ky sinh trung dudng mau gay ra bdi loai Anaplasma spp., Babesia
spp., Theileria spp. ¢ vat nudi trén thé gidi (Khan va ctv, 2024; Niaz va ctv, 2021).
O Pakistan, Faroogji va ctv (2017) cho biét, bo nhiém ve c6 nguy co nhiém loai T.
annulata cao hon 2,5 1an so v&i ¢ bo khong bi nhiém ve. Hosseini va ctv (2014)
cho biét, Anaplasma spp. luu hanh trén ve Rh. sanguineus véi ty 1& nhiém 68,75%
va luu hanh trén ngudi ¢ d6 tudi 15 - 78 tudi véi ty 1é nhiém 14 25%. Két qua giai
trinh ty gen 16S rDNA cho thay A. ovis, A. bovis luu hanh & trén ve va A. ovis luu

hanh trén nguoi tai Iran.
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1.2. Pic diém sinh hoc phin tir ciia loai Anaplasma spp., Babesia spp. va
Theileria spp.
1.2.1. Diic diém sinh hoc phén tir ciia loai Anaplasma spp.

Trung tam Thdng tin Cong nghé sinh hoc Quéc gia & My (NCBI) cho biét,
dén nay co s& dit liéu c6 tong cong 12.176 trinh tw nucleotide gen 16S rRNA cua loai
Anaplasma spp. (https:/Aww.ncbi.nlm.nih.gov/nuccore) tinh dén ngay 09/08/2024.
Tinh dén nam 2021, 31 va 23 bd gen hoan chinh cua 2 loai A. phagocytophilum va
A. marginale da luu trir trén Genbank (https://www.ncbi.nlm.nih.gov/genome).
Ngoai ra, mot bo gen hoan chinh cua ba loai A. centrale, A. ovis va A. platys da
duoc xac dinh. Bo gen hoan chinh cua loai A. bovis, A. capra va A. odocoilei van
chua duoc giai trinh tw. Cac gen thuong duoc sir dung dé xac dinh thanh phan loai
Anaplasma spp. gom: 16S rRNA, gltA, groEL va msp4. Trong d6, gen 16S rRNA
1a t6t nhat vi sy bién d6i cao va bo dir liéu tich liy gitra cac loai dé so sanh phan
tich pha hé va quan hé vé loai (Zhang va ctv, 2020). Mot s dac diém chung caa
bo gen Anaplasma spp. duoc tong hop ¢ bang 1.1 (Liu va ctv, 2019).

Bang 1.1. Mot s6 dic diém bo gen cua loai Anaplasma spp.

Lodi A.ovis Str | A.marginale | A.centrale | A. phagocytophilum
Haibei Str St. Maries | Str Israel Str HZ

Téng bazo 1.214.674 1.197.687 1.206.810 1.471.282
CDS Sé luong 933 949 925 1.066
tRNAS 37 37 37 37
nc RNAs 3 3 3 3
rRNASs
tmRNA
Pseudogenes 44 20 24 111
E::Li;l(;)gnear:es 15 14 16 7
Ma hda % 83 85,4 84,4 68,2
GC % 49 49,9 50 42,6

Bo gen dau tién cia A. marginale duoc cong bé vao nam 2005 (Hinh 1.10)
cho thay, 16p vé bé mit dugc cu tao bai nhiéu protein bé mat, gdm mat sé protein
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mang ngoai, hai bo gen ma hoa cac protein chiém wu thé mién dich, protein bé mat
chinh 1 (msp1) va c4c siéu protein bé mat 2 (msp2). Bo gen hinh tron cua A. marginale
St. Maries chitra 1.197.687 bp va c6 ham luong G+C 12 49,8% gan véi mic dugc
xéac dinh trude d6 bang phan tich quang phd (56 mol%) (Brayton va ctv, 2005).

Anaplasma marginale

St. Maries strain

Hinh 1.10. B6 gen cua A. marginale (Brayton va ctv, 2005)

Nair va ctv (2013) cho biét, sir dung phuong phap PCR nhan gen msp5 dé
dinh danh A. marginale vé&i cap modi dic hiéu cho do dai san pham 1a 457 bp va sir
dung phuong phap nested PCR nhan gen 16S rDNA dé dinh danh A. bovis véi cap
mdi dic hiéu cho d6 dai san pham lan luot 1 1500 bp (vong 1) va 551bp (vong 2).
Bo gen cua A. phagocytophilum 1a nhidm sic thé vong mot soi kép, bo gen hoan
chinh udc lugng khoang 1,47 megabase (Mbp) chira 41,63% ham lugng G + C
gom 1369 doan mé va 458 protein nhung khong c6 bat ky plasmid lién quan nao.
1.2.2. Pdc diém sinh hoc phén tir ciia loai Babesia spp.

Theo Trung tam Théng tin Cong nghé sinh hoc Quéc gia & My (NCBI) thi
trong co so dit liéu ¢ tong s6 5334 trinh tir nucleotide gen 18S rRNA ctia Babesia spp.

(https://www.ncbi.nim.nih.gov/nuccore) cho dén ngay 09/08/2024. C4c gen ma hoa

19



protein rRNA PCG hoic 18S don hodc gen ghép ndi hoic két hop déu dugc sir dung
trong phan tich phan loai, quan hé vé loai cua cac loai va ngudn gdc xuat xa. Hinh

anh minh hoa kiéu gen cua loai Babesia spp. thé hién ¢ hinh 1.11 (Wang va ctv, 2023).

Hinh 1.11. Hinh anh minh hoa kiéu gen caa loai Babesia spp. (Wang va ctv, 2023)

Gen 18S rRNA duoc st 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 do 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 loai ky sinh tring duong mau lay nhiém cho
dong vat, cho phép phét hién trong DNA tong sé duoc tach tir mau méau chong
déng cua dong vat & nong do thap toi 39 picogram (pg) DNA va thudng dugc sir
dung cho cé&c nghién ctu dich té hoc quy mé lon (Nehra va ctv, 2022).

O Théi Lan, nhém nghién ctu sir dung phuong phap PCR nhéan gen ITSI-
5.8S phét hién Babesia spp. trén bo. Két qua cho thay, loai B. bovis, B. bigemina
c6 ty 1& Iuu hanh ¢ bo lan luot 1a 11,1% va 12,5%. Phuong phap PCR nhan gen
B. bovis - ITS va B. bigemina - ITS d duoc st dung dé giai trinh ty gen va phan

tich phat sinh loai Babesia spp. trén bo (Jirapattharasate va ctv, 2017).
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1.2.3. Pdc diém sinh hoc phén ti ciia loai Theileria spp.

Theo Trung tdm Théng tin Céng nghé sinh hoc Quéc gia & My (NCBI),
trong co so dir liéu c6 tong s6 3843 trinh tu nucleotide gen 18S rRNA cua loai
Theileria spp. (https://www.ncbi.nlm.nih.gov/nuccore) tinh dén ngay 09/08/2024.

Céc phuong phap nhan gen gdm: RNA ribosome 23S, RNA ribosome 18S
va gen protein bé mat piroplasma chinh (Major Piroplasma Surface Protein - MPSP)
thuong st dung dé xac dinh thanh phan loai va phan tich phét sinh loai cua cac loai
Theileria spp. Céc loai Theileria spp. gay ra bénh trén bd gém: T. annulata, T. parva,
T. mutans, phac hop T. orientalis (orientalis/sergenti/buffeli), T. velifera, T. tarurotragi,
T. sinensis (8 - 13). Theileria spp. c6 kich thudc bo gen twong dbi nho nhu: T. annulata
(chang Ankara, 8,36 Mbp); T. orientalis (chang Shintoku, 9,01 Mbp); T. equi (chuang
WA; 11,67 Mbp); T. parva (10 - 12 Mbp) (Nene va ctv, 1998).

Két qua giai trinh ty gen 18S rRNA cua T. orientalis cho thay, cac chudi
nucleotide nay co kich thudc tir 1437 dén 1468 bp. Cac chudi gen 18S rRNA cua
loai T. orientalis c6 d6 dai chudi nucleotide hoan chinh hoic mét phan chi yéu dugc
bao c40 & cac nudc Chau A (Myanmar), Uc, New Zealand, Brazil va it thdy ¢ Chau Au,
BAc My va Chau Phi ( Bawm va ctv, 2021; Bhoora va ctv, 2009). Loai T. orientalis c6
11 kiéu gen da duoc xac dinh Ia: chitose hoic loai 1, ikeda hozc loai 2, buffeli hoac
lodi 3, loai 4 dén 8 va N1 dén N3) (hinh 1.12). Trong d6, T. orientalis kiéu gen
chitose va ikeda gay nén thé bénh nang (Yam va ctv, 2022).

ok

T orientalis
Goon Nure

T orientalis
Fish Creek
(Chitose) (Buffeli)

Apicoplast DNA

Apicoplast DNA

20 kd B

Hinh 1.12. bac diém sinh hoc phan tir cua T. orientalis (Yam va ctv, 2022)
(A: kiéu gen chitose hoac loai 1; B: kiéu gen buffeli hoac loai 3)
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Ola-Fadunsin va ctv (2021) cho biét, sir dung phuwong phap PCR nhan gen
MPSP (protein bé mit piroplasma chinh) dé chan doan phat hién Theileria spp.
trén bo. Két qua cho thay, T. orientalis luu hanh ¢ bo vai ty 1 nhiém 12 36,5% va
giai trinh tw gen MPSP cho thay T. orientalis phan 1ap tir bd gdm 8 loai MPSP: 1,
2,3,4,5,7, N1 va N2. Pay la bao céo dau tién vé kiéu gen MPSP méi cua loai
T. orientalis 12 N1 va N2 ¢ bo tai Trung Quéc.

Trong 312 trinh ty gen cua loai T. annulata c6 70 trinh tu gen gan nhu hoan
chinh (> 1.527 bp) di luu trix trén ngan hang gen thé gisi duoc st dung dé chinh
stra nhiéu trinh tu gen. Trong do, trinh tu gen 18S rRNA cua loai T. annulata va
T. orientalis & mirc do bao ton trinh tu cao cho két qua chinh xé4c cao, hoan chinh
va khdng bi nham gitra c4c loai Theileria spp. v&i nhau (Nehra va ctv, 2022).

Két qua giai trinh ty gen 18S rRNA cua loai T. annulata da dwoc bao céo ¢
mot s6 nuée nhu An Do, Pakistan va A Rap Xé Ut (Alanazi va ctv, 2021; George
va ctv, 2015; Khan va ctv, 2013). Trong d6, két qua giai trinh ty gen 18S rRNA
cua T. annulata & bo (LC439356, An Do) c6 100% tinh ddng nhat va twong dong
vé6i trinh ty cua cac loai T. annulata phan lap tr An D6, Myanmar, Malaysia,
Indonesia va Trung Québc (Hossain va ctv, 2023).

O Pakistan, Khan va ctv (2013) cho biét, dic diém sinh hoc phan tir caa gen
18S rRNA va ving ITS cua loai T. annulata lan dau tién dugc xac dinh luu hanh
& trau va bo. So sénh 54 trinh tir gen 18S rRNA cua loai T. annulata c6 ngudn gc
tir cac nude nhue An Do, Trung Quéc, Thdé Nhi Ky va Iran bao gom ca ching
vaccine S15 cua Iran (KF429795) cho thdy, tinh ddng nhét nucleotide noi loai cua
T. annulata 12 98,8% - 100%. So vdi cac kiéu gen cua cac loai Theileria spp. khac
lay nhiém cho dong vat nhai lai thi kiéu gen cua loai T. annulata c6 tinh dong nhat
nucleotide cao nhat (98,8% - 99,6%) (Nehra va ctv, 2022).

Két qua giai trinh ty gen 18S rDNA cho thay, T. equi chia thanh 5 nhanh
khac nhau (nhanh A, B, C, D va E) thé hién sy da dang di truyén cua loai nay
(WOAH, 2025b; Tirosh va ctv, 2020). Mot s6 kiéu gen cua T. equi chi duoc tim
thdy trén ngua van va linh dwong va khéng duoc tim thay trén ngua ban dia. Nhiéu
kiéu gen cua T. equi thuong xuét hién ¢ cac vung dia 1y dic trung, khién cho viéc
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danh gia doc luc cua ting ching T. equi tré nén kho khan, véi gia dinh chung rang
tat ca cac kiéu gen (chung) déu co doc luc va bénh 1y twong ty nhau (Bishop va
ctv, 2020; Mans va ctv, 2015). Trong tong sé 14792 trinh tu nucleotide cua l0ai
T. equi trén GenBank, cé 736 trinh tu gen cua loai T. equi chtra vung V4 hoan
chinh cua gen 18S rRNA (>207 bp) di duoc sir dung nhiéu trong chinh sira gen.
Cay pha hé thé hién méi quan hé loai cia T. equi cho thay, tat ca céc trinh tu gen
tao thanh 4 nhanh (A, B, C va D) véi gia tri bootstrap cao, thé hién su da dang di
truyén cua loai nay. Trong 04 kiéu gen cua loai T. equi thi T. equi B 1a kiéu gen
chiém wu thé nhét (52,85%), tiép theo 1a T. equi A (27,58%), T. equi C (9,78%) va
T. equi D (9,78%). Kiéu gen T. equi C biéu hién su da dang di truyén cao hon
(91,1% - 100%), tiép theo 1a T. equi A (93,2% - 99,5%) va T. equi B, T. equi D
(95,7% - 100%). Kiéu gen T. equi A va C phan bé ¢ 31 va 13 qudc gia caa Chau
A, Chau Phi, Chau Au, Bic My va Nam My. Nguoc lai, kiéu gen T. equi B va D
phan bd ¢ 21 va 12 qubc gia cua chau A, chau Phi va chau Au. Kiéu gen T. equi A
va C chi dugc béo céo tir hai chau luc 13 Bic My va Nam My (Nehra va ctv, 2024).

Phuong phap dinh danh sinh hoc phén tir nhan gen ITS1 va ITS2 da duoc
sir dung dé phan biét chung va xac dinh thanh phan loai & cac ching khéc nhau, co
gia tri tin cay trong viéc phan tach phat sinh loai roi rac hon gitra cac loai co lién
quan chat chg, nhan biét loai méi, xac dinh tinh dic hiéu gitra cac chung phan lap,
phéan biét trong mét loai Theileria spp. va phan biét gitra cac loai Theileria spp.
vé6i nhau. Str dung phuong phap PCR nhan gen vung giao gen ITS2 dé phan biét 2
loai Theileria ikeda (133bp) véi Theileria buffeli/chitose (139bp). Phuong phap
nhan gen ITS1 va ITS2 1a phuong phap c6 dd nhay va @6 dac hiéu cao trong phan
tich dich té hoc (Kamau va ctv, 2011).

1.3. Phwong phap chan doan bénh ky sinh trung dwong mau gay ra béi l0ai
Anaplasma spp., Babesia spp. va Theileria spp.

Theo Tiéu chuan Quédc gia (2015), quy trinh chan doan bénh ky sinh triing
duong mau gay ra boi loai Anaplasma spp., Babesia spp. va Theileria spp. trén
dong vat gdm: nhuém giemsa, phuong phap ELISA (phép thtr mién dich lién két
enzym), phuong phap khang thé huynh quang gian tiép (IFAT), phuong phap PCR.
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* Phwong phap nhudom giemsa

Chan doan bénh ky sinh tring duong mau gay ra boi loai Anaplasma spp.,
Babesia spp. va Theileria spp. trén dong vat bang phuong phap nhuém giemsa
duoc thyc hién nhu sau: Lam tiéu ban méu giot dic hoic dan mong, ¢ dinh tiéu
ban méau bang cdn methanol, nhuém giemsa, nho 1 giot dau vao tiéu ban va xem
bang kinh hién vi quan sat dua vao dic diém hinh thai hoc cia Anaplasma spp.,
Babesia spp. va Theileria spp. trong héng cau, bach cau dé chan doan. Hién nay
phuong phap nhudm soi van 1a mot ki thuat truyén théng va duoc ap dung rong
rai dé chan doan bénh trén thé gioi.

* Phwong phap khang thé huynh quang gian tiép IFAT

Trong nhiéu trudng hop, dé phét hién phac hop khang nguyén - khang thé,
can phai st dung mét sé ky thuat mién dich méi nhin thiy dugc. Phuong phap
khang thé huynh quang gian tiép IFAT ding khang khang thé da duoc nhuom chét
phat huynh quang dé phét hién khang nguyén can chan doan. Trong phuong phap
nay cd ba thanh phan tham gia la khang nguyén can chan doan, khang thé dac hiéu
va khang khang thé di gin chat phat huynh quang. Do d6, phuong phap nay con
duoc goi la phuong phap hai 16p.

* Phwong phap phép thir mién dich lién két enzym (ELISA)

Phuong phap ELISA la mét trong nhitng phuong phap hién dai dugc (ng
dung dé chan doan bénh ky sinh tring dudng mau trén vat nudi va dang duoc sir
dung rong rai ¢ cac nudc trén thé gisi. Trong phuwong phap nay, nguoi ta ding
khang thé hoic khang thé khang globulin (khang khang thé) c6 mang mot enzyme
(phosphatase hoic peroxydase) dugc gan 1én manh Fc, cho két hop truc tiép hoic
gian tiép véi khang nguyén. Sau dé, cho co chét sinh mau vao, co chét s& két hop
véi enzyme va bi phan huay tao nén mau. So sanh véi mau caa quang pho ké sé
dinh lugng dugc mac do cua phan ung.

* Phwong phap phat hién DNA cia Anaplasma spp., Babesia spp.,
Theileria spp. biang k¥ thuat PCR (Polymerase Chain Reaction)

Cac ki thuat PCR, Realtime - PCR, muitplex - PCR...d4 dugc nhiéu tac gia
trén thé gisi phat trién va tng dung vao chan doan bénh trén dong vat, dap ung
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dugc nhu cau chian doan nhanh, chinh x4c bénh ciing nhu dinh loai dwgc mam
bénh. Tuy nhién, nhugc diém cua ki thuat PCR 14 sy tap nhiém trong qué trinh
khuéch dai c6 thé dan dén su khuéch dai sai Iéch san pham, 1am sai léch két qua
chan doan. Tt d6, k¥ thuat nested PCR (PCR I6ng/PCR hai vong) duoc cai tién tir
ki thuat PCR thong thudng dé gidp giam thiéu sy tap nhiém san pham khuéch dai.
Nguyén Iy ciia phan tng nested PCR (nPCR) bao gém mat quy trinh hai bugc phan
ing, sir dung hai cap madi riéng biét. Moi ngoai (outer-primer) dung cho pre-PCR
(PCR vong ngoai), khuéch dai toan bo trinh tu dich dé thu dwoc amplicon chinh.
Trong lan khuéch dai tha 2 (PCR vong trong), mét cap méi bén trong (inner
primer) duoc sir dung dé khuéch dai trinh ty dich bén trong amplicon chinh. San
pham khuéch dai cia PCR vong ngoai duoc dung lam khudn cho phan ang PCR
vong trong. Phan tng nPCR dugc thiét ké voi muc dich gia ting do nhay va do dac
hiéu cua phan ung PCR. K¥ thuat nPCR gia ting d6 nhay cta phan tng nhd tong
s6 chu ky duoc thuc hién nhiéu hon. Do nhay cia nPCR ¢4 thé cao hon hang ngan
lan so véi do nhay cua ki thuat PCR thong thuong. Didu nay dic biét hitu ich cho
viéc lya chon ki thuat xét nghiém, chan doan xéac dinh tc nhan gay bénh hién dién
trong mau vai sé lugng thap (Green va Sambrook, 2019).

1.4. Mot s6 bién phap phong bénh Ky sinh tring dwong mau giy ra béi cc
loai Anaplasma spp., Babesia spp. va Theileria spp.

1.4.1. Phong bénh bang vaccine

+ Vaccine phong bénh do Anaplasma spp. va Babesia spp. gay ra.

Phong bénh ky sinh tring duong mau gay ra boi loai Anaplasma spp. va
Babesia spp. trén cac loai vat nudi chu yéu Ia sir dung vaccine. Vaccine A. centrale
séng duogc sir dung rong rai nhat do kha nang mién dich kéo dai trong nhiéu nam
sau mot lan tiém vaccine nay. Cac quoc gia gom: Uc va mét s6 qubc gia & Nam
My, Pong Nam A va Trung Pong thudng st dung A. centrale lam vaccine chdng
lai A. marginale dé phong bénh cho vat nudi (WOAH, 2024).

Vaccine phong bénh ky sinh trung duong mau gay ra baoi loai Babesia spp.
trén vat nudi bao gébm cac chung B. bovis, B. bigemina hoic B. divergens sbng,
giam doc luc duoc san xuét tir mau caa dong vat hién ting bi nhim bénh hoic
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bang cach nudi cay trong ng nghiém tai mot sé qudc gia. DSi vai vaccine san xuat
tir chung Babesia spp. sdng nén han ché sir dung cho bé dudi mot tudi, vi nhiing
con vat nay c6 kha ning mién dich khong dic hiéu. Kha ning mién dich phét trién
trong 3 - 4 tuan. Mot lan tiém vaccine thuong cung cap kha niang mién dich sudt
doi. To chac Tha y thé gisi (WOAH) khuyén cdo nén su dung ting loai vaccine
phong ky sinh trung duong mau gay ra boi loai Babesia spp. va Anaplasma spp.
cho vat nudi dé tang hiéu qua ciia vaccine (WOAH, 2021).

Hién nay, chua c6 vaccine phong ky sinh trung dwong mau gay ra bai loai
Theileria spp. cho vét nudi. Do d6, T6 chirc Tha'y Thé gigi (WOAH, 2020) khuyén
c&o nén sir dung thude xua dudi hda hoc va quan 1y moi trudng séng, cac bién phap
phong ngtra va kiém soét dya trén ca nhan va moéi trudng, lua chon vat cha c6 kha
ning khang ve tot hon va vaccine dé kiém soét, tiéu diét ve. Bé chéng lai cac loai
ve - vira 1a ky sinh tring hit mau, vira 1a véc to truyén bénh, cac nha khoa hoc da
nghién ciru va ché tao vaccine tai té hop. Hién nay, vaccine khang nguyén Bm86
GAVAC® dang duogc ban trén thi truong, dudi dang nhii twong kép cho gia stc,
str dung 13p lai ba 1an két qua cho thay s lugng ve giam 97% (Fuente va ctv, 2007).
1.4.2. Phong bénh bing phwong phdp kiém sodt va tiéu di¢t véc to truyén bénh

Theo Vivas va ctv (2017), & Mexico thuong sir dung két hop cac loai thude
diét ve khac nhau nhu flumethrin véi cyfluthrin, chlorpyriphos véi permethrin va
cypermethrin véi cymiazole da c6 san trén thi truong dé kiém soét ve. O Uganda,
tat ca cac loai thudc diét ve duogc sir dung dé kiém soat va diét ve, 37% céac ché
pham c6 thanh phan 1a amitraz (Vudriko va ctv, 2016). Amitraz cé hiéu qua trong
viéc kiém soét ve, tuy nhién kha ning khang amitraz da dugc phét hién & ve R. (B)
microplus va cac loai Rhipicephalus spp. khac & Uc, Nam My (Vudriko va ctv,
2016; Jonsson va Hope, 2007).

Hoéa dugc pyrethrin va pyrethroid c6 tac dung diét trir ve va con tring pho
rong va dac biét 1a cac loai rudi, ve, ran, bo chét trén vat nudi. Nong do pyrethrin
trong cac san pham diét con triing dang tam, xit truc tiép thuong nam trong khoang
0,05 dén 0,2. D6i vé6i cac san pham dam dic kém chi dinh pha lodng trude khi sir
dung thi ndng do hoat chat ciing khong duoc vuot qua 2%. Céc san pham diét ve
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va con tring gbc pyrethrin thuong duoc két hop vai hoat chat nhém pyrethroid
téng hop nham ting hiéu qua va kéo dai thoi gian hiéu luc (permethrin, resmethrin,
sumithrin, d-trans-allethrin). Trong d6, permethrin 1a héa dugc dugc sir dung rong
rdi nhat. Hoa dugc permethrin 5% va 10% c6 hiéu qua trong diét ve & ngua (Bhoora
va ctv, 2009). Tuy nhién, tinh trang khang thudc & cac loai Rhipicephalus spp. da
dugc ghi nhan tai 11 nude & khu vyuc Dong Nam A, gay nén nhitng rai ro tiém an
lién quan. Viéc str dung qua muc cac hoa cht nay di khién quan thé ve phat trién
kha ning khang vdi cac loai hoa chat diét ve. Do d6, viéc ap dung cac phuwong phap
kiém soat ve thay thé gom luan phién thudc diét ve, luan phién ddng co, vaccine
phong chéng ve, phat trién kha niang khang ve ciia vat chi va sir dung hoa dugc
chiét xuét thuc vat nén dugc phat trién ¢ khu vuc Pong Nam A (Tan va ctv, 2021).

O Mexico, ve R. (B) microplus dang phat trién cac muc do khang ivermectin
khac nhau, phuong phéap diéu tri str dung ivermectin, mot loai thude ky sinh tring
pho bién dang tré nén kém hiéu qua hon qua tirng nim (Fernandez va ctv, 2012).

Bén canh, viéc st dung hoa dugc dé kiém soat ve, diét ve trong nhitng nim
gan day, nhiéu nghién ctu tién hanh tim kiém, phét trién cac loai thién dich diét
ve nhu ndm...Tinh dau chiét xut tir cdy toi (Allium sativum) c6 hiéu qua 90% -
100% trong viéc tidu diét 4u trang R. (B) microplus (Martinez - Velazquez va ctv,
2011). Nam Endophytic c6 thé sir dung dé kiém soat sy phat trién caa ve bo R. (B)
microplus (Campos va ctv, 2010). Ngoai ra, viéc kiém tra cin than vat nu6i dé tim
ve bam vao, bat va diét ve trén co thé vat nudi 13 mot phuong phap kiém soét ve
don gian nhung hiéu qua (Fernandez va ctv, 2012).
1.4.3. Quan ly djng vit nhdp khiu

T6 chiic Tha'y Thé giéi (WOAH) cho biét, bénh ky sinh trung dudng mau
gay ra boi loai Anaplasma spp. va T. equi da dugc dua vao danh sach cac bénh ky
sinh tring duong méau ¢ b, ngua bat budc phai khai bao. Bé nhap khau gia sic tir
mét ving c6 dich bénh, can phai ¢ gidy ching nhan stc khoe dé ngin chan sy di
chuyén chéo cua ve va cac bénh ky sinh tring dudng mau do ve gay ra (WOAH,
2025b; WOAH, 2024). Biéu nay dan dén cac han ché di chuyén trong nuéc va
qudc té. Bénh ky sinh tring duong méau & ngua gay ra bai loai T. equi c6 tac dong
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I6n dén qua trinh van chuyén ngua & cac nudc trén thé gisi, ngua ¢ huyét thanh
duong tinh véi T. equi khi xét nghiém khong thé nhap canh vao cac quéc gia khdng
c6 bénh (Santos va ctv, 2019). Mot sb qudc gia khéng ¢6 su luu hanh bénh ky sinh
trung dudng mau ¢ ngua (Hoa Ky, Uc va Nhat Ban) khong nhap khau, xuat khau
ngua va cach ly dbi voi dong vat duong tinh trong nuéc khi xét nghiém. Ngoai
viéc cach ly, ngua dugc van chuyén tir ving ¢6 su luu hanh cta bénh sang ving
khdng ¢6 sy luu hanh cta bénh thuong duoc diéu tri bang thubc diét ve dé ngan
ngua su xam nhap cuaa ve (Tirosh va ctv, 2020).

1.4.4. Phuwong phdp tiép cin Mot sivc khée

M6t s6 nudc trén thé gidi da ap dung phuong phép tiép can mot stc khoe,
nhu Chéau Phi, Ai Cép...thuc hién cac nghién cau dich té hoc toan dién vé bénh
truyén lay qua ve, danh gia tat ca cac loai vat chu gdm: dong vat, con ngudi va
dong vat hoang di va cac loai véc to truyén bénh (ve) trong ciing mét ving sinh
thai bang cach ning cao ning luc chan doan xét nghiém & cac co sd. Nghién ctu
chuyén sau sir dung phuong phap chan doan bang ki thuat sinh hoc phan tu, dic
biét 1a Next Generation Sequencing (NGS) s& cho phép phat hién ddng thoi céc
mam bénh méi va da biét khac nhau (Abdelbaset va ctv, 2022).

Karshima va ctv (2022b) cho biét, dé kiém soat xu huéng gia ting ctia bénh ky
sinh trung dudng mau gay ra bai loai Anaplasma spp., Babesia spp. va Theileria spp.
trén vat nudi va con nguoi, can kiém soét ve & cac khu vuc dinh cu cia con ngudi,
st dung quan 4o bao ho cho nhitng ngudi chin nudi & cac qudc gia luu hanh bénh
ky sinh tring duong mau trén vat nudi va con nguoi.

1.5. Tinh hinh nghién ctru bénh ky sinh trung dwong mau gay ra béi cac loai
Anaplasma spp., Babesia spp. va Theileria spp. trén thé gidi

Bénh ky sinh tring dudng mau gay ra boi loai Anaplasma spp. trén nhiéu
loai dong vat da lan rong khap thé gisi vai nhiéu loai Anaplasma spp. khéac nhau
luu hanh trén nhiéu loai dong vat véi ty 1é tir 1,09% dén 97,9%. Ty 1¢ luu hanh cia
loai Anaplasma spp. trén cac loai vat nu6i khac nhau tuy thudc vi tri dia ly (Rar va
ctv, 2021). Loai A. phagocytophilum 1a loai duoc béo céo nhiéu nhét trong tat ca
c4c loai Anaplasma spp. do kha ning lay truyén bénh cua loai A. phagocytophilum
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& tat ca cac loai dong vat va con ngudi (Karlsen va ctv, 2020). O Thai Lan, A. platys
va A. marginale 1a 2 loai truyén lay tir dong vat sang nguoi da duoc ghi nhan luu
hanh & bo véi ty 16 nhiém lan luot 12 3,2%; 17,6% (Seerintra va ctv, 2023).

Céc loai A. marginale, Babesia spp., T. annulata luu hanh trén trau, bo &
An Do vai ty 16 nhidm tir 1,90% dén 23,70% (Fatima va ctv, 2024). O Philippines,
Anaplasma spp., Babesia spp. va Theileria spp. da dugc bao céo luu hanh trén dé
Vi ty 16 nhidm tir 38,64% dén 77,02% (Galon va ctv, 2022a).

Babesia spp. dd duoc ghi nhan Iuu hanh & trdu va bo tai mét s6 nuée trong khu
vuc Dong Nam A véi nhiéu loai Babesia spp. khac nhau. Trau ¢ cac nuéc Dong Nam
A (Viét Nam, Philippines, Thai Lan va Indonesia) chi yéu nhiém B. bovis va B.
bigemina vai ty 1& dao dong tir 2,3% - 32,70%. Trong d6, trau nhiém B. bovis voi ty
16 cao nhat 1a 32,70% (PCR) & Viét Nam. Trau nhiém B. bigemina véi ty 1¢ cao nhat
& Indonesia (17,50%, cPCR), thap nhat & Thai Lan (3,60%, nPCR). Bo ¢ cac nudc
Pong Nam A (Indonesia, Malaysia, Myanmar, Philippines, Thai Lan va Viét Nam)
chu yéu déu nhim 2 loai B. bovis va B. bigemina véi ty 1& nhim dao dong tir 1,4% -
61,70%. Trong do, bd nhiém B. bigemina cao nhit & Philippines (61,70%, PCR) va
bo nhidm B. bovis cao nhat & Indonesia (50,70%, nPCR) (Galon va ctv, 2022h).

Theileria spp. luu hanh & trau, bo, huou, nai, dé, ctru. Loai T. orientalis la
loai 1ay lan trén toan cau. Céc qubc gia bi anh huong nhiéu bai bénh ky sinh triing
duong mau gay ra bai loai T. orientalis trén dong vat 1a Uc, New Zealand, Nhat
Ban, Han Quéc, Trung Quéc va Viét Nam. Loai T. orientalis (con goi la T. buffeli va
T. sergenti) 12 loai Theileria spp. phd bién nhat & dong vat nhai lai do ve Rhipicephalus
spp. truyén & Campuchia, Viét Nam va phan I6n khu vuc Bong Nam A. O Malaysia,
bo nhiém Theileria spp. véi ty & luu hanh 68% - 72% (Haron va ctv, 2015).

Theileria spp. Ivu hanh trén dé véi ty 1é nhiém 14 5,0% & 5 dao cua ving
Caribe. Két qua giai trinh ty gen 18S rRNA cua Theileria spp. cho thay, T. equi luu
hanh trén dé (Zhang va ctv, 2015). Tirosh va ctv (2020) cho biét, T. equi luu hanh
& ngua trén toan cau vai ty 1& nhidm 1a 34,55% (p<0,001). Trong do, ty 18 lru hanh
cua T. equi & ngua cao nhat & Nam My va Chau Phi (56,92%; 38,02%), tiép theo
la Chau A (29,43%) va Chau Au (22,26%). O Trung Quéc, Theileria spp. luu hanh
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trén dé, ngua va bo véi ty 1é nhidm tir 14 9% dén 100%. Pay 1a lan dau tién, T. sinensis
va T. equi bao cao luu hanh ¢ bo va ngua (Ma va ctv, 2024). Loai Theileria spp.
va T. orientalis luu hanh trén trau, bo voi ty 1& nhiém dao dong tir 11,8% dén
44,62% & Thai Lan va Myanmar (Rakwong va ctv, 2022; Bawm va ctv, 2021).

Mot sb két qua nghién ciu vé sy luu hanh cua Anaplasma spp., Babesia
spp. va Theileria spp. trén céc loai vat nudi trong 5 nam tir ndm 2020 dén 2025
duogc tong hop va thé hién o bang 1.2.

Bang 1.2. Mot sé nghién ciru vé su luu hanh caa Anaplasma spp., Babesia spp.
va Theileria spp. trén tru, bo, dé va ngua

Tp| Tecnhan ) Phuong T 1& lwu hanh vat Nuwéc
gay bénh phap cha
1 PCR | A. bovis (17,4%) Bo Kenya
Anaplasma A. platys (16,9%) (Okal va ctv,
Spp. A. marginale (0,6%) 2020)
2 PCR | A. phagocytophilum (10,9%) Dé Uganda
A. ovis (5,5%) (Tumwebaze
va ctv, 2020)
3 PCR | A. marginale (39,5%) Dé Brazil
(Barbosa va
ctv, 2021)
4 PCR | A. phagocytophilum (21,1%) BO; | Han Quéc
A. bovis (7,3%) dé | (Mirandava
ctv, 2021)
5 PCR A. marginale (34,15%) Bo Théi Lan
B. bovis (1,22%) (Koonyosying
va ctv, 2022)
6 PCR | A. marginale (10,0%) Cuu; Pakistan
A. ovis (49,0%) dé (Atif va ctv,
2023)
7 PCR | A phagocytophilum (13,8%:; 6,3%) | D&, | Trung Quéc
A. bovis (22,7%; 11,4) bo | (Zhou va ctv,
2023)
8 PCR | A. marginale (12,72%) Bo Théi Lan
(Arjentinia
va ctv, 2024)
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9 . 0 Argentina
nPCR E E?g;/;ngi::(zz)7 %) Bo | (Ganzinelli
' va ctv, 2020)
10 PCR | B. bigemina (34%; 15,2%; 9%) Bo, Brazil
B. bovis (34%; 20,3%; 16%) dé, | (Mourava
cuu | ctv, 2024).
11 PCR | Babesia spp. (4,7%) Bo | Bangladesh
. (Hossain va
Babesia spp. ctv, 2023)
12 PCR | B. bovis (3,40%) Bo Théi Lan
B. bigemina (4,53%) (Adjou
Moumouni
va ctv, 2023)
13 PCR | B. bovis (7,4%) Bo Paraguay
B. bigemina (39,0%) (Rojas va
ctv, 2025)
14 PCR | T. velifera (40,0%) Bo Kenya
Theileria T. mutans (25,7%) (Okal va ctv,
spp. 2020)
15 Theileria spp. (13,4%) Dé Uganda
PCR (Tumwebaze
va ctv, 2020)
16 PCR | T.equi (87,4%) Ngua | Trung Québc
(Chen va ctv,
2022)
17 PCR | T. orientalis (36,50%) Bo Théi Lan
(Koonyosying
va ctv, 2022)
18 PCR | Theileria spp. (12,2%) Bo Bangladesh
(Hossain va
ctv, 2023)
19 PCR | T. orientalis (23,40%) Bo Théi Lan
(Adjou va
ctv, 2023)
20 PCR | T. orientalis (20,0%) BO | Han Quéc
(Espiritu va
ctv, 2024)
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1.6. Tinh hinh nghién ctru bénh ky sinh trung dwomng mau gay ra béi cac loai
Anaplasma spp., Babesia spp. va Theileria spp. & Viét Nam

Mot s6 nghién ctru da chi ra sy ton tai cua cac loai ky sinh tring duong mau
Anaplasma spp., Babesia spp. va Theileria spp. ¢ trau, bo, ngua tir nhitng nam
1973, cac nghién ctru nay str dung phuong phap chan doan hinh thai hoc va huyét
thanh hoc (Sivakumar va ctv, 2013; Altangerel va ctv, 2011; Geurden va ctv, 2008;
Phung Quang Truong va ctv, 2008; Ha Thuy Hanh, 1999; Ho6 Thi Thuan va ctv,
1983; Pham Sy Lang (1977; 1973)). Tuy nhién, nhitng nghién ciru vé bénh ky sinh
trung duwong mau gay ra bai cac loai Anaplasma spp., Babesia spp. va Theileria spp.
& dong vat nhai lai (trdu, bo, dé va ngua) tai Viét Nam trén cac tap chi trong nudc
va qudc té con it dir liéu, cha yéu 1a nghién ctru don 1é.

Theo tac gia Pham Sy Lang (1977; 1973) cho biét, cac loai ky sinh tring
duong méau gom A. margrinale, T. annulata, T. mutans, B. bigemina, B. bovis da
duoc ghi nhan luu hanh & trén bo, trau véi ty 1¢ nhiém cao. Bo noi Viét Nam 1 vat
mang trung va lay bénh ky sinh tring duong mau cho cac bo nhap noi. Trau va bo
tai c4c tinh phia Bic nhidm bénh ky sinh tring dudng mau vai ty 16 nhiém lan luot
la 13,33% va 26,13% (Phan Bich Lan, 1974). Tai céc tinh phia Nam - Viét Nam
cac loai A. margrinale, A. centrale, B. bigemina, B. divergen luu hanh & trén bo
Véi ty 1& nhidm tir 30% dén 60% va khong phét hién thiy Theileria spp. luu hanh
trén bo (Hb Thi Thuan 1983).

Tai tinh An Giang, bo nhiém ky sinh tring dudng méu voéi ty 1& nhiém chung
la 18,28%. B0 ¢ tit ca cac lta tudi déu nhiém ky sinh trung dudng mau, véi ty 18
nhiém tang lan lugt 9,59%; 11,24%; 21,47%; 32,37% trén cac nhom tuoi twong
twong tng <1; 1 - 2; 2 - 3; >3 nam tudi. BO lai Sind nhiém ky sinh trung dudng
mau cao hon bo ndi Véi ty 1& nhiém lan luot 12 25% va 11,56%. Ty Ié nhiém ky
sinh trung dudng mau A. marginale, A. central va B. bigemina & bod lan luot la
10,47%, 2,81% va 6,88%. 04 loai véc to truyén bénh da duoc dinh danh gém ve
R. (B) microplus, R. sanguineus, mong Tabanus spp., rudi trau Stomoxys calcitrans
& trén bo va khu vuc chuong nudi (Nguyén Hiru Hung va ctv, 2014).
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Theo Nguyén Thi Hong Chién (2021), ti I& bo nhiém Anaplasma spp. cao
nhat vao mia hé (43,53%), thir dén 1a mua thu (37,73%), mua xuin va mua déng
ti 1¢ nhiém giam tuwong ung con 13,12% va 11,42%.

Nam 2021, cac loai ky sinh trung duong mau A. platys, A. phagocytophilum,
A. marginale, B. vogeli, T. sinensis va T. orientalis da duoc ghi nhan luu hanh trén
ve ¢ Viét Nam. Trong d6, cac loai A. phagocytophilum, A. marginale, T. sinensis
va T. orientalis lvu hanh & ve véi ty 1& nhidm tir 1% - 6,1%. Pay 1a lan dau tién
loai A. phagocytophilum, T. sinensis luu hanh & ve R. (B) microplus va A. platys,
A. marginale Ivu hanh & ve R. sanguineus bang phuong phép sinh hoc phan ti tai
Viét Nam (Huynh va ctv, 2021).

O Viét Nam, bénh Ié dang triing c6 thé 1ay nhiém quanh nim & cic ving
dich t& thudc céc tinh trung du va mién nai, nhung bénh lay lan manh vao mua hé
va mua thu tir thang 4 dén thang 9. Thoi gian chuyén tir thu sang dong, thoi tiét
lanh, thtre an xanh thiéu, ngua giam stc dé khang va bénh s& phat ra nang, 1am cho
con ngua bi chét véi ty 1é cao. Trau, bo, ngua, hra, la déu bi bénh 1& dang tring.
Trong ty nhién, trau, bo, ngua, huou, nai, bo ring nhiém Babesia spp. khong co
biéu hién 1am sang (mang trung), 1a ngudn tang trix va lay lan bénh trong ty nhién.
B0 nhiém I& dang tring la chu yéu. Trau ciing nhiém Ié dang tring nhung rét it,
chu yéu ¢ trau sita cao san Murrah. Céc giéng bo sira nhap noi ¢ Viét Nam chua
thich nghi véi diéu kién sinh thai, stc dé khang giam va thuong & thé bénh cap
tinh, ty 1& chét cao. Bo ¢ cac lua tudi déu nhidm 18 dang tring nhung pho bién tir
5 thang dén 3 nam tudi. Ngwa non duédi 1 ndm tudi thuong bi ning hon ngwa truéng
thanh (Pham Sy Lang va ctv, 2015; Pham Sy Lang va ctv, 2008).

Nam 2013, cac loai ky sinh tring dudng méau gom: B. bovis, B. bigemina,
T. annulata, T. orientalis, T. evansi va T. theileri da dugc xac dinh luu hanh trén
trau va bo ¢ Viét Nam. Trong d6, loai B. bovis, B. bigemina va T. orientalis luu
hanh & bo vai ty & nhidm tir 0,9% dén 8,9%. Ty 1& luu hanh ky sinh tring dudng
mau & bo tai tinh Thira Thién Hué (15,6%) cao hon so véi TP. Ha Nai (2,8%).
Loai B. bovis luu hanh & tru véi ty 1 nhiém 1a 9,3% (Sivakumar va ctv, 2013).
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5 loai Babesia spp. luu hanh trén trdu, bo va dé & mién Trung - Viét Nam
gom: B. bigemina, B. bovis, Babesia sp. Hue, B. ovatar va Babesia sp. Mymensingh.
Hai loai B. bovis va B. bigemina gy bénh trén bod véi cac biéu hién 1am sang rd
rét, trong khi trau thuong nhiém B. bovis & thé man tinh va chi cé biéu hién 1am
sang ro rét khi nhiém B. bigemina va B. bigemina chi luu hanh trén dé (Yokoyama
va ctv, 2015; Sivakumar va ctv, 2013). Trong d6, loai B. bovis phan lap tur trdu va
bd & Hué c6 quan hé loai gan giii voi cac chung B. bovis phan Iap tir trau va bo &
Philippines va Sri Lanka khi phan tich gen merozoite surface antigens - MSA
(MSA-1); ¢ quan hé gan giii v6i cac ching B. bovis phan 1ap tir trau, bd & Mexico,
Philippines, Israel, Uc, My, Thai Lan, Méng C va Sri Lanka khi phan tich gen
MSA-2b (Liyanagunawardena va ctv, 2016; Yokoyama va ctv, 2015).

Sivakumar va ctv (2018) cho biét, B. bovis va B. bigemina luu hanh trén bo
vang Viét Nam va bo nhap khau tir Théi Lan véi ty 1é nhiém dao dong tir 5,6% dén
30,7%. Trong do, B. bovis va B. bigemina luu hanh trén bo vang Viét Nam va bo
nhap khau tir Théi Lan véi ty 1¢ nhiém tuong tng 12 15,8%; 5,6% va 30,7%; 7,4%.

Dinh Thi Bich Lan va ctv (2020) cho biét, di tao dong va biéu hién thanh
cong doan gene ma hda khang nguyén Rhoptry - Associated Protein (RAP-1)
cua B. bovis phan Iap tir bo tai tinh Thira Thién Hué. Két qua cho thay, doan gene
mi hoa khang nguyén RAP-1 c6 chiéu dai 300 bp, ma hoa chudi polypeptide dai
100 axit amin, trong dong 99% so véi doan gene ma hoa cho RAP-1 da dugc cong
bé trén GenBank (LC157851). Protein dung hop GST-RAP-1 ¢6 khdi lugng phén
tr khoang 38 kDa.

Theileria spp. di dugc ghi nhan luu hanh & bo véi ty 1& nhiém 1a 27,5%
trong nam 2001 (Inoue va ctv, 2001). Tai Thira Thién Hué (Khukhuu va ctv, 2011)
cho biét, loai T. orientalis lvu hanh & b, triu, clru va ve vé6i ty 18 nhidm lan luot
1a 13,8%, 25,6%, 4,8%, 10,6%. Trong d6, nhom nghién ctru da st dung phuong phap
PCR nhan gen MPSP dé xé4c dinh thanh phan loai. Két qua cho thay, loai T. orientalis
c6 7 kiéu gen trong do, c6 4 kiéu gen da dugc phan loai trude do (kiéu 1,3,5va
7) va 3 kiéu gen méi (kiéu N-1, N-2 va N-3).
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Gebrekidan va ctv (2017) cho biét, khao sat 112 bo nhap tir Uc vé Viét Nam
cho thay bo nhidm T. orientalis véi ty 18 luu hanh 13 72,3%. Str dung phuong phap
PCR nhan gen MSP4 va ITS1 dinh danh gen 12 loai T. orientalis kiéu gen chitose
va ikeda. Trong d6, loai T. orientalis kiéu gen chitose va ikeda di duoc ghi nhan
1a kiéu gen gay nén thé bénh niang (Yam va ctv, 2022).

Tai Ba Vi, TP. Ha Néi, ve R. (B) microplus va R. annulatus da dugc dinh
loai va ky sinh & trén bo véi ty 1& nhiém chung 1a 33,02%. Trong d6, bo nhiém ve
nhiéu nhit 1a vao mua he (59,26%) va nhiém thap nhat vao mua déng (7,01%)
(Nguyén Thi Hong Chién va ctv, 2018).

Nguyén Thi Hong Chién va ctv (2023) cho biét, bo sita giéng HF ¢ tinh Ha
Nam nhiém Theleiria spp. véi ty 1¢ 1a 13,68%, tir &6 cho thly mam bénh Theileria spp.
lubn ton tai va 1a mdi nguy co tiém an lay lan Theileria spp. trong chan nudi bo.
Bai vi bénh ky sinh tring dudng mau o bo tai Viét Nam thuong ton tai & thé an,
c6 khi bung phat nhanh thanh dich, dac biét vai cac dan bo nhap ngoai thi kha nang
bung phét bénh ky sinh triing duong mau ting cao do dan bo nhap ngoai chua thich
nghi kip thoi v&i khi hau va chua c6 mién dich véi bénh (Pham Sy Ling, 2006;
Pham Sy Lang va L€ Van Tao, 2002).

Mot s6 két qua nghién ctiu vé dinh danh thanh phan loai Anaplasma spp.,
Babesia spp. va Theileria spp. trén mot sb loai vat chi, véc to truyén bénh ¢ Viét

Nam d4 duoc luu trit trén ngan hang gen duoc thé hién ¢ bang 1.3 dudi day.
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Bang 1.3. Mot sb loai Anaplasma spp., Babesia spp. va Theileria spp. da dugc dinh danh trén cac loai vat nudi o Viét Nam

TT Tén loai ID Genbank Vit cha/ Phwong Tinh/TP TLTK
Ky chii phap
1 | A. marginale MH686041, MH686046, Bo, nPCR TP Ha Noi, (Nguyen va ctv,
A. platys MH686049, MH686050 ché Hai Duong 2019)
2 | A. phagocytophilum CP015376, CP046391, CP023731, Ve qPCR Nghé An, (Huynh va ctv,
A. platys MNO067709, KF559355, MG599099 Quang Nam, 2021)
A. marginale Binh binh,
B. vogeli Khanh Hoa
T. sinensis
T. orientalis
3 | B. bovis LC004335, LC004336 Tréu, MSAs Hué (Yokoyama va
L.C004298, LC004306 bo ctv, 2015)
4 | B. bovis AB786920, AB 786924, Tréu, PCR- Hué, (Sivakumar va
B. bigemina AB742543, AB742555, bo, MSAs; TP Ha Noi ctv, 2013)
T. orientalis AB742556, AB742557 dé PCR -
MPSP
5 | T. orientalis AB560830, AB560823, Tréu, bo, MPSP - Hué (Khukhuu va ctv,
(Types 1, 3, 5, 7, N-1, | AB560822, AB571884, clu, ve PCR 2011)
N-2 N-3) AB560833, AB571885
6 | T.orientalis KY077631, KY077633 Bo MPSP - - (Gebrekidan va
(chitose va ikeda) PCR ctv, 2017)
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https://www.ncbi.nlm.nih.gov/nuccore/AB742555
https://www.ncbi.nlm.nih.gov/nuccore/AB742556
https://www.ncbi.nlm.nih.gov/nuccore/AB742557

* Cac bién phap phong bénh Ky sinh trung dwong mau gay ra béi cac
lodi Anaplasma spp., Babesia spp. va Theileria spp. trén céc loai vat nubi ¢
Viét Nam

Cac bién phap phong bénh ky sinh trung duong mau gay ra boi cac loai
Anaplasma spp., Babesia spp. va Theileria spp. trén cac loai vat nubi ¢ Viét Nam
bao gém nhung bién phap téng hop nhu sau:

Theo Pham Sy Lang va ctv (2015), dé phong bénh ky sinh trung duong mau
cho cac loai vat nudi can kiém tra ky sinh tring duong mau dinh ky dé phat hién
sém va c6 nhirng bién phap phong tri kip thoi. Chan tha vat nubi & ddng co khdng
c6 ve, nudi nhét gia stc. Cha yéu 1a diét ve ky sinh & co thé bo, ¢d thé phong bénh
cho bo bang céch tiém mau bo bi nhiém loai bién trung doc luc thap nhu A. centrale
sau khi dd duogc tiém truyén qua curu.

C4c bién phép tong hop phong bénh ky sinh trang duong mau ¢ bo nhu sau:
O cac ving c6 luu hanh bénh can dinh ky kiém tra mau cia dan bo 4 thang/lan dé
phét hién ky sinh tring duong mau va diéu tri kip thoi. T6 chuc tiém thude phong
nhiém cho dan bo & khu vuc bénh thuong xay ra. Tiém Acriilavin hoac Berenyl va
nén tiém vao thang 9 hoic thang 10, trudc khi thay doi thoi tiét tir mua thu sang
mua dong, luc d6 bo stc khoe giam sat, dé phat bénh. To chic diét ve truyén bénh.
Dinh ky st dung céc loai thudc diét ve nhu: Hantox spray, Taktic, Hectomin. ..
(Pham Sy Lang va ctv, 2015).

St dung thude diéu tri ¢é phong bénh ky sinh tring duong mau cho vat nudi:
Phong bénh cho dan bo véi lidu tiém phong cho dan bo khi phat hién ¢c6 mam bénh
bang thudc c6 hoat chat Diminazene Aceturate 1gam/150 kgTT thi ty & khdng phét
bénh sau 3 thang tiém tir 92% dén 100%. Vi liéu tiém phong cho dan bo khéng mang
mam bénh bang thudc Berenil 1gam/150 kgTT, sau 3 thang tiém chua thdy bo phét
bénh. Bénh thuong xay ra tap trung tir thang 4 dén thang 6 hang nam. Nhitng bo da
phét bénh duing thudc c6 hoat chat Diminazene Aceturate diéu tri véi liéu 1gam/100
kgTT, ty I& khoi bénh dat tir 40,0% dén 82,6% (Phung Quang Truong va ctv, 2008).
Ngoadi ra, hoa duoc permethrin 5% sir dung dé diét ve cho vat nuéi, chudng nudi va

khu vuc chin nudi xung quanh c¢6 hiéu qua cao (Nguyén Thi Hong Chién, 2021).

37



Kiém dich chat ché, dbi véi dong vat nhap khau dic biét 12 bo yéu cau xét
nghiém kiém tra ddi véi cac bénh ky sinh trung dudng mau theo Thong tu sb
25/2016/TT-BNN&PTNT ngay 30 thang 6 nam 2016 cua Bo truéng Bo Nong
nghiép va phat trién nong thon 1a mot trong nhitng bién phap phong bénh ky sinh
trung dudng mau ¢ vat nudi.

1.7. Piéu kién tw nhién caa TP. Ha Ngi, tinh Thai Nguyén, tinh Son La

+ Thanh phd Ha Noi - dai dién khu vuc ddng bang Chau thd Séng Hong:
Dia hinh tuong ddi bang phang véi hé thong song ngoi day dac bao quanh. Thanh
phd Ha Noi nam & vi tri trung tam caa dong bang séng Hong. Dia hinh Ha Noi kha
da dang vai ndi thap, ddi va dong bang véi vi tri dia Iy cao hon muc nuéc bién
< 100m; phan 16n dién tich 1a ving dong bang, thip dan tir Tay Bic xudng Dong
Nam theo huéng dong chay cua sdng Hong. Ha Noi ¢ téng dién tich dat tu nhién
92.097 ha, trong d6, dién tich dat néng nghiép chiém 47,4%. Khu hé thyc vat, dong
vat trong cac hé sinh thai dac trung cia Ha Noi kha phong phu va da dang. Cho
dén nay, TP Ha Noi 1a dia phuong c6 tong dan gia stic, gia cam ding trong top dau
ca nude. Pay ciing 1a nganh hang chu luc trong phét trién kinh té ndng nghiép cua
Thu d6. S6 lugng dan trau hién c6 1a 29.266 con, bo 13 127.118 con...(Cong thdng
tin dién tir Thanh phé Ha Noi). Do d6, ching toi chon TP. Ha Noi dai dién cho
ving dong bang séng Hong.

+ Tinh Théai Nguyén - dai dién khu vuc Dong Bic Bo: Nam trong ving nui
va trung du Bic B9, ving Pong Béc c¢6 dia hinh khéng cao so vai ving Tay Bic,
phia Tay c6 nhiing day ni chay theo hudng Tay Bac - Pong Nam, trong d6 ¢6 diy
Phanxipan cao hon 3000 m. Phia Pong cua vung c6 nhiéu ddy ndi cao hinh cénh
cung. Vung nay c6 dic diém dia hinh twong ddi bang phing (d6ng bang Bic Bo)
va thap. Phia bic c6 cac day ndi khdng cao Iam (1000 m + < 3000 m), Thai Nguyén
la mét tinh mién nai ¢6 do cao trung binh so véi mat bién khoang 200 - 300 mét,
thap dan tir Bac xudng Nam va tir TAy sang Pong. Tinh Thai Nguyén c6 nhiéu day
ndi cao chay theo huéng Bac - Nam va thap dan xudng phia Nam. Tinh Thai
Nguyén c6 khi hau can nhiét déi, am quanh nim vé6i 4 mua rd rét. Dia hinh khong
phtic tap 1am so véi c4c tinh trung du, mién nai khac day 1a mot thuan loi caa Théi
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Nguyén cho canh tac ndng 1am nghiép va phaét trién kinh té xa hoi ndi chung so
Vi cac tinh trung du mién ndi khéc. Dién tich riing tu nhién cua tinh 12 102.190
ha, dién tich rung trong khoang 44.450 ha. Dién tich dat ndng nghiép toan tinh
chiém 23% dién tich tu nhién, cdy hang nim chu yéu 1a cdy ché. Ngoai san xut
lwong thuc, tinh con ¢6 dién tich twong ddi lén dé quy hoach cac dong co, phat
trién manh chin nuéi dai gia suc (41.393 trau, 47.484 bo...). Toan tinh hién c6 hon
1.600 trang trai chan nudi; chat leong dan gia stc, gia cam ting budc duoc nang
Ién, ty ¢ giéng lai, giong nang suat cao ngay cang tang. Tuy nhién, tinh hinh dich
bénh trén dan vat nudi van tiém an nhiéu nguy co. Luong mua trung binh hang
nam khoang 2.000 dén 2.500 mm; cao nhét vao thang 8 va thap nhat vao thang 1.
Mua dong duoc chia thanh 3 viing rd rét: Vang lanh nhiéu nam & phia bac huyén
V& Nhai. Ving lanh vira gdm cé&c huyén: Dinh Héa, Pha Luong va phia nam huyén
V6 Nhai; Ving 4m gom céc huyén, thanh: Pai Tur, TP. Thai Nguyén, Bong Hy,
Pht Binh, TP. Phé Yén va Thi x& Song Cong. Nhiét ¢o chénh léch gitra thang ndng
nhét (thang 6: 28,9 °C) vai thang lanh nhat (thang 1: 15,2 °C) 14 13,7 °C. Téng sb gio
ning trong nim dao dong tir 1.300 dén 1.750 gio va phan phéi twong déi déu cho
cac thang trong nam. Nhin chung, khi hau tinh Thai Nguyén thuan lgi cho phat
trién nganh ndng, 1am nghiép (Cong thong tin dién tir tinh Thai Nguyén).

+ Tinh Son La - dai dién khu vyc Tay Béac Bo: Ving Tay Bic la ving mién
ndi phia ty cua mién Bic Viét Nam, c6 chung dudng bién gisi voi Lao va Trung
Quéc. bia hinh Tay Bac hiém trg, ¢d nhiéu khdi ndi va ddy ndi cao chay theo
huéng Tay Bac - Pong Nam. Day Hoang Lién Son dai toi 180 km véi mot sb dinh
ndi cao trén tir 2800 dén 3000 m. D&y ndi Séng M4 dai 500 km, ¢6 nhiing dinh cao
trén 1800 m. Tinh Son La ¢ trung tdm ving Tay Bac Ia tinh ¢é dién tich 16n tha 3
ctia ca nudc chiém 39% dién tich ving Tay Bic. Dia hinh Son La chiém trén 85%
dién tich 1a ddi nai. Boi nli & Son La chi yéu c6 do cao tir 600 ¢én 700m. Tinh
Son La ¢6 vi tri nam trong khu vuc thude d6i gié mua chi tuyén caa mién khi hau
phia bac, nén khi hdu mang sic thai nhiét d6i, 4m, gié mua, c6 mua dong lanh Véi
nhitng nét dac trung riéng. Khi hau Son La dugc hinh thanh duéi tic dong cua ché

d6 birc xa mat troi ving nhiét déi, diéu kién hoan luu khi quyén nhiét d6i, gié mua

39



va dia hinh nui, cao nguyén do d6 nén nhiét & Son La khé cao. Nhiét d6 trung binh
nam trén 20 °C, nhung c6 sy phan hoa rd nét giita cac khu vyc. O nhitng ving thap
cta tinh Son La (d9 cao < 200m), nhiét do trung binh nam xap xi 23 °C; riéng khu
vuc 10ng hd phia dong tinh chiu anh hudng cua gié mua dong bic lanh, theo thung
liing séng Pa tran 1én, nén nhiét do trung binh nam thap hon chi khoang 20,8 °C.
Khu vue dia hinh tir 300 - 700 m, nhiét d6 trung binh nam khoang 21 - 22,5 °C.
Khu vuc c¢6 dia hinh cao 700 - 1.000 m, nhiét @6 trung binh nam khoang 19 - 21 °C.
Pay la diéu kién thuan loi dé phat trién tham thyc vat rimg da dang, phong phi va
phét trién ndng nghiép nhiét doi; do d6 chung toi chon tinh Son La dai dién cho
ving Tay Bic Bo. Do dic diém dija hinh, khi hau va dat dai c6 su phan hda nén
Son La ¢6 cac khu hé sinh thai khac nhau rd rét. Tham thuc vat tu nhién cua tinh
Son La kha phong phu. Hé thuc vat & Son La ¢6 19 ho ¢ tir 10 loai tro 1€n tai cac
khu bao ton trén dia ban tinh. Dong vat phong pht vé chung loai va da dang vé
thanh phan loai. Toan tinh c6 774 loai dong vat khac nhau (111.657 trau, 394.219
bo...), trén 200 loai chim khac nhau, c6 20 loai dong vat day va cac nhom con
trung. Chan nu6i 14 nganh san xuat chu yéu cua cac ho néng dan, tuy nhién mang
tinh ty phét, quy mé nho, it duoc dau tu vé ki thuat va kiém soét dich bénh (Cong
théng tin dién tir tinh Son La).

* Nhan xét: cac loai ky sinh tring dudng mau & trau, bo, dé va ngya rat da
dang vé loai vét chu, véc to truyén bénh. O Viét Nam, nhiéu cong trinh nghién ctru
cho thiy, ty 1 ky sinh tring duong mau & trau, bd cao. Mic du 3 tinh/TP (Ha Néi,
Thai Nguyén, Son La) c6 diéu kién tu nhién, thuc vat phong phu va da dang, khi
hau, vi tri dia 1y ddc trung cho 3 ving mién, dong thoi 3 tinh/ TP ¢ nghé chin
nudi trau, bo, dé va ngua phat trién. Tuy nhién, trau, bo, dé va ngua tai 3 tinh/ TP
van dugc nudi theo phuong thirc nudi chin tha hodc ban chin tha, cha yéu tan dung
diéu kién tu nhién, quy md nho, phan tan, nguy co nhiém cac loai ky sinh tring
duong mau 1a cao. Cho dén nay chua c6 cong trinh ndo nghién ciru vé bénh céc
loai ky sinh trung duong mau gay ra bai cac loai Anaplasma spp., Babesia spp. va

Theileria spp. trén vat nudi tai 3 tinh/TP (Ha Noi, Thai Nguyén, Son La).
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Chwong 2: POI TUQNG, NOI DUNG, VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Pdi twong, thoi gian va dia diém nghién ciru
2.1.1. Péi twong nghién ciru

Cac loai ky sinh tring duong mau Anaplasma spp., Babesia spp., Theileria spp.
ky sinh & céc loai vat nu6i trdu, bo, dé, ngua. Cac loai vat nudi trau, bo, dé, ngua.
2.1.2. Thoi gian va dia diém nghién civu

- Thoi gian nghién cizu: Tir thang 01/2022 dén thang 12/2024.

- Pia diém nghién citu:

Vung chan nuéi cua huyén Ba Vi, Gia Lam, Pong Anh thudc TP. Ha Noi.
Vung chin nudi cua huyén Dinh Hoéa, Pai Ttr, Vo Nhai va Pha Luong thudc tinh
Thai Nguyén. Ving chin nudi caa huyén Séng Ma va Van Ho thugc tinh Son La.

- Pia diém phan tich mau: Phong thi nghiém Bo mén Ky sinh trang, Vién
Tha y; Cong ty Macrogen - Han Quéc.
2.2. N¢i dung nghién ciru
2.2.1. Nghién citu xdc dinh dic diém luwu hanh, sinh hoc phan tir ciia Anaplasma
spp., Babesia spp. va Theileria spp. ¢ tru, bo, dé, ngwa tai ba tinh phia Bc

- Xac dinh sy luu hanh cua Anaplasma spp., Babesia spp. va Theileria spp.
¢ trdu, bo, dé, ngua theo mua (xuén, he, thu, dong).

- Xac dinh mot s6 dic diém sinh hoc phan tir cia Anaplasma spp., Babesia
spp. va Theileria spp. phan lap ¢ tréu, bo, dé, ngua.
2.2.2. Nghién citu 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 t6 nguy co nhiém ky sinh tring duong mau ¢ trau,
bo, dé, ngua.

- B¢ xuat bién phap phong bénh thich hop.
2.3. Vit liéu nghién ciru

- Vat liéu nghién ctiru 12 mau méu chéng déng cua trau, bo, dé, nguwa da dugc
thu thap ¢ 3 tinh/TP (Ha Noi, Thai Nguyén, Son La). Mau mau sau khi thu thap
duoc bao quan & nhiét do 4 °C trong 48 gid; sau d6 mau mau chong dong dugc
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chiét tach DNA t6ng sé tai phong thi nghiém Vién Tha Y va dugc bao quan & ti
am (-30 °C) dén khi str dung nghién ciu.

- Dung cy, may méc va hda chat nghién ciu.

+ Céc thiét bi: May nhan gen: 02 block nhiét Mastercycle Nexus GX2 (Xuat
xa: Puc). Tu an toan sinh hoc cap 11: Telstar Bio - 1l - A (Xuét x&: Tay Ban Nha).
May dién di ngang: Cleaver CS 300V (Xuat xt: Anh). May doc gel: Uvitec Fire-
Reader V4 (Xuat xa: Phap). Tu lanh am sau -30 °C: Sanyo (Xuat xi: Nhat Ban).
May lic mau: Votex Genie 2 (Xuat xt: My). May khudy tir va thanh tir: Dvantec
SR300 (Xuét xt: Nhat Ban). May ly tim 6ng eppendorf: Eppendorf Centrifuge
5415D (Xuét xt: Bic). May Water bath, Ta lanh. ..

+ Dung cu thi nghiém: Xi lanh 5 ml, miii kim 20G, d4 kho, thing bao quan mau,
6ng lay mau cé chira EDTA, dng eppendorf 2 ml, bo micropipet, du tuyp cac loai...

+ Hoéa chat sir dung: Bo Kit chiét tach DNA (QlAamp DNA Blood Kits,
Qiagen - My); kit PCR Master Mix 2x thong thuong (Biobasic - Canada); agarose
(Biobasic - Canada); thang DNA chuan DNA ladder 100 bp (Thermo Fisher-My);
thuéc nhuém DNA Syber safe (Thermo Fisher - M§$):; mdi: bo kit tinh sach san
pham PCR; ethanol 100% (Merk, Birc); Dimethyl Sulfoxide DMSO safe (Thermo
Fisher-My), dung dich dém TBE (Thermo Fisher - M$); hoé chit loading mau
Loading dye (Thermo Fisher - My)...

2.4. Phuong phap nghién ciru

2.4.1. Phwong phdp nghién citu xdc dinh dic diém lwu hanh, sinh hoc phan ti
cua Anaplasma spp., Babesia spp. va Theileria spp. ¢ trau, bo, dé, ngua tai ba
tinh phia Béc

* Thiét ké nghién cau

Nghién ciru md ta tién ciru duoc tién hanh kéo dai dua vao thoi gian thuc 4
mua trong nam (xuén, he, thu dong) duoc thuc hién tai 3 tinh/TP la: TP. Ha Noi, tinh
Thai Nguyén, tinh Son La, dai dién cho 3 vung 1 ving Ddng bang Chau thd Séng
Hong, ving Pong Bic Bo va ving Tay Bic Bo.

* C& mau nghién ctu

- S6 lwong mau thu thap duoc tinh theo cong thire (Thrusfield, 2005).
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_ 52 p(1-p)
n_Zl—(l/z d2

Trong d6: n 12 ¢& mau nghién ctu, p 1 ti 1& uéc tinh cua quan thé, Z 1a
khoang tin cdy, o 1a muc y nghia thdng ké, d 1a khoang sai léch.

Ap dung c6ng thirc tinh wdc lugng ti 16 cho quan thé, tinh ¢& mau trong d6
khoang tin cay Z2(1-a/2) = 1,96 (twong tmg a = 0,05), d 14 sai s6 tuyét d6i 0,05%,
p ty & nhiém tham chiéu 1a 41,0% (Phung Quang Truong va ctv, 2008). Theo do,
s6 lwong mau can lay 1a: n= 0,41 (1 - 0,41) 1,96%0,052 = 372 mau. Tir s6 mau can
thu thap tham chiéu, sb lugng mau mau tir cac loai trau, bo, dé, ngua di duogc thu
thap theo tirmg mua (xuan, he, thu, dong) tai ba tinh/TP (TP Ha Noi, Thai Nguyén,
Son La) 12 600 mau/ mua va khdng lay tring lap vat nuéi da 1dy mau mau.

+ Tai mdi tinh/TP da chon ra it nhat 2 vung chin nubi (2 x3) dap g dugc
cac tiéu chi: (1) chan nudi da dang céc loai gia suc trau, bo, dé va ngua; (2) la xa
viing ndi cao thudc ving Tay Bic Bo (Son La); 1a xa ving trung du thudc ving
nui Pong Bic Bo (Thai Nguyén) va xa 1a ving déng bang hodc ban son dia ddi
véi ving dong bang chau thd Séng Hong (Ha Noi).

+ Tir mdi x4, chon cac ho chin nudi quy mé vira theo hinh thic chon ngau
nhién tir danh sach duoc cung cip. Mau mau trau, bo, dé va ngua duoc lay ngau
nhién 01 mau mau /01 loai gia stc/01 ho. Néu ho duoc chon khdng cé loai gia stc
nao thi loi gia stic d6 duoc ly ¢ ho 1an can hoac cac ho/trang trai trong viing dén
khi du s6 luong mau mau can lay.

- MAu mau trau, bo, dé, ngua da duoc thu thap 01 1an/1 moa tai mdi tinh/TP:
Ha Noi, Thai Nguyén va Son La vao 4 mua (xuén, he, thu, dong), trong khoang
thoi gian tir thang 6/2022 dén thang 5/2023. Cac dia diém (x4) thu thap mau ¢ 3
tinh/TP duoc thé hién & ban d6 bang 2.1 va hinh 2.1.

- Thoi gian lay mau:

+ Mua xun: Ly mau 01 lan vao khoang thoi gian tir thang 03 dén hét thang 05.

+ Mua hé: Lay mau 01 1an vao khoang thoi gian tir thang 06 dén hét thang 08.

+ Mua thu: Lay mau 01 1an vao khoang thoi gian tir thang 09 dén hét thang 11.

+ Mua dong: Lay mau 01 1an vao khoang thoi gian tir thang 12 dén hét thang 02.
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Bang 2.1. Vi tri dia Iy (GPS) dja diém lay mau

TT Tinh/TP Huyén Xa Toa do
1 Ha Noi Ba Vi Tan Linh 21°7'14"B 105°23'56"D
2 Ha Noi Ba Vi Van Hoa 21°8'15"B 105°42'58"D
3 Ha Noi Ba Vi Minh Chau 21°04'0"B 105°20'5"b
4 Ha Noi Gia Lam Phu Béng 21°325"B 105°57'46"D
5 Ha Noi Gia Lam Kim Lan 20°57'45"B 105°54'5"D
6 Ha Noi bong Anh Xuan Non 21°10'52"B 105°51'54"D
7 Ha Noi bong Anh Thuy Lam 21°10'10"B 105°53'43"D
8 Ha Noi bong Anh Béc H6ng 21°10'39"B 105°48'11"D
9 Ha Noi bong Anh Nguyén Khé 21°10'42"B 105°50'12"D
10 | Thai Nguyén binh Hoéa Linh Thong 22°1'7"B 105°40'0"D
11 | Théi Nguyén | Binh Héa Ddng Thinh 21°5235"B 105°35'48"D
12 | Thai Nguyén bai Tu Duc Luong 21°43'19"B 105°3628"D
13 | Thai Nguyén Pai Tu Céat Né 21°31'15"B 105°40'5"D
14 | Thai Nguyén V0 Nhai Trang X& 21°42'6"B 106°5'48"D
15 | Thai Nguyén V6 Nhai Binh Long 21°39'08"B 106°10'40"D
16 | Thai Nguyén | Phu Luong Hop Thanh 21°41'52"B 105°2627"D
17 | Thai Nguyén | Phu Lwong Dong Dat 21°1039"B 105°48'11"D
18 Son La Van Hb Song Khua 20°47'9"B 104°44'13"D
19 Son La Van Hb Lién Hoa 20°592"B 104°52'31"D
20 Son La Séng Ma Chiéng Cang 20°59'56"B 103°53"28"D
21 Son La Song Ma Muong Cai 20°54'42"B 103°44'11"D
22 Son La Séng M4 | Chiéng Khoong 21°00'43"B 103°48'7"D
23 Son La Séng Ma Muong Hung 20°55'11"B 103°50'51"D
24 Son La Song Ma Nam Man 23°3'41"B 103°35'11"D
25 Son La Séng Ma Chiéng So 21°38'7"B 103°27'38"D
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https://tools.wmflabs.org/geohack/geohack.php?language=vi&pagename=T%E1%BA%A3n_L%C4%A9nh&params=21_7_14_N_105_23_56_E_region:VN_type:adm3rd
https://tools.wmflabs.org/geohack/geohack.php?language=vi&pagename=T%E1%BA%A3n_L%C4%A9nh&params=21_7_14_N_105_23_56_E_region:VN_type:adm3rd
https://tools.wmflabs.org/geohack/geohack.php?language=vi&pagename=Ba_V%C3%AC&params=21_04_0_N_105_20_5_E_region:VN_type:adm2nd
https://tools.wmflabs.org/geohack/geohack.php?language=vi&pagename=Ph%C3%B9_%C4%90%E1%BB%95ng_(x%C3%A3)&params=21_3_25_N_105_57_46_E_region:VN_type:adm3rd
https://tools.wmflabs.org/geohack/geohack.php?language=vi&pagename=Kim_Lan&params=20_57_45_N_105_54_5_E_region:VN_type:adm3rd
https://tools.wmflabs.org/geohack/geohack.php?language=vi&pagename=Xu%C3%A2n_N%E1%BB%99n&params=21.1811_N_105.865_E_region:VN_type:adm3rd
https://tools.wmflabs.org/geohack/geohack.php?language=vi&pagename=Xu%C3%A2n_N%E1%BB%99n&params=21.1811_N_105.865_E_region:VN_type:adm3rd
https://tools.wmflabs.org/geohack/geohack.php?language=vi&pagename=B%E1%BA%AFc_H%E1%BB%93ng_(x%C3%A3)&params=21_10_39_N_105_48_11_E_region:VN_type:adm3rd
https://tools.wmflabs.org/geohack/geohack.php?language=vi&pagename=Nguy%C3%AAn_Kh%C3%AA&params=21.1783_N_105.8367_E_region:VN_type:adm3rd
https://tools.wmflabs.org/geohack/geohack.php?language=vi&pagename=Linh_Th%C3%B4ng&params=22_1_7_N_105_40_0_E_region:VN_type:adm3rd
https://tools.wmflabs.org/geohack/geohack.php?language=vi&pagename=%C4%90%E1%BB%93ng_Th%E1%BB%8Bnh,_%C4%90%E1%BB%8Bnh_H%C3%B3a&params=21.8763_N_105.5967_E_region:VN_type:adm3rd
https://tools.wmflabs.org/geohack/geohack.php?language=vi&pagename=%C4%90%E1%BB%A9c_L%C6%B0%C6%A1ng&params=21_43_19_N_105_36_28_E_region:VN_type:adm3rd
https://tools.wmflabs.org/geohack/geohack.php?language=vi&pagename=%C4%90%E1%BB%A9c_L%C6%B0%C6%A1ng&params=21_43_19_N_105_36_28_E_region:VN_type:adm3rd
https://tools.wmflabs.org/geohack/geohack.php?language=vi&pagename=Li%C3%AAn_H%C3%B2a,_V%C3%A2n_H%E1%BB%93&params=20_59_2_N_104_52_31_E_region:VN_type:adm3rd
https://tools.wmflabs.org/geohack/geohack.php?language=vi&pagename=Li%C3%AAn_H%C3%B2a,_V%C3%A2n_H%E1%BB%93&params=20_59_2_N_104_52_31_E_region:VN_type:adm3rd
https://tools.wmflabs.org/geohack/geohack.php?language=vi&pagename=B%E1%BA%AFc_H%E1%BB%93ng_(x%C3%A3)&params=21_10_39_N_105_48_11_E_region:VN_type:adm3rd
https://tools.wmflabs.org/geohack/geohack.php?language=vi&pagename=B%E1%BA%AFc_H%E1%BB%93ng_(x%C3%A3)&params=21_10_39_N_105_48_11_E_region:VN_type:adm3rd
https://tools.wmflabs.org/geohack/geohack.php?language=vi&pagename=B%C3%ACnh_Long,_V%C3%B5_Nhai&params=21.6521_N_106.1778_E_region:VN_type:adm3rd
https://tools.wmflabs.org/geohack/geohack.php?language=vi&pagename=B%C3%ACnh_Long,_V%C3%B5_Nhai&params=21.6521_N_106.1778_E_region:VN_type:adm3rd
https://tools.wmflabs.org/geohack/geohack.php?language=vi&pagename=Chi%E1%BB%81ng_Khoong&params=21_00_43_N_103_48_07_E_region:VN_type:adm3rd
https://tools.wmflabs.org/geohack/geohack.php?language=vi&pagename=M%C6%B0%E1%BB%9Dng_Hung&params=20_55_11_N_103_50_51_E_region:VN_type:adm3rd

Hinh 2.1. Ban d6 thé hién céc xa (cham hinh tron) thu thap mau méu trau, bo, dé
va ngua tai ba tinh mién Bac — Viét Nam

* Bién s6 va cac chi sé nghién ctu

Tén bién s6 K¥ thuat, phuwong phap Chi s6
sir dung
Ty 18 lvu hanh coa LAy mau méu vat nudi Ty 1& nhiém

Anaplasma spp.,
Babesia spp.va
Theileria spp. ¢ trau,
bo, dé va ngua theo
mua (xuén, he, thu,
dong). Loai vat nudi
(trdu, bo, dé, ngua),
tinh/TP, tinh biét, tudi

(trdu, bo, dé va ngua) va
thu thap théng tin qua bang
hoi (phu luc 1) str dung cac
xét nghiém chiét tach DNA,
ky thuat nPCR

Anaplasma spp.,
Babesia spp.va
Theileria spp. trén loai
vat nudi,tinh/ TP, tudi,
tinh biét theo mua
(xuan, he, thu, dong)

Thanh phan loai
Anaplasma spp.,
Babesia spp. va
Theileria spp. ¢ trau,
bo, dé va ngua

Giai trinh tu bang phuong
phap Sanger, phan tich bang
phan mém BioEdit

Xéc dinh thanh phan
loai Anaplasma spp.,
Babesia spp. va
Theileria spp. ¢ trau,
bo, dé va ngua

Cay pha hé

Str dung c&c phan mém sinh
tin hoc dé xay dung cay pha
hé, danh gia sy khac biét vé
nucleotid dé xac dinh thanh
phan loai ky sinh tring
duong mau ky sinh

So su tién hoa vdi cac
loai trong nuéc, khu
vuc va trén thé gioi
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2.4.1.1. Phwong phap xac dinh sw luu hanh cua Anaplasma spp., Babesia spp. va
Theileria spp. o trdu, bo, dé, ngua theo mua (xudn, hé, thu, dong)

* K thuat thu thap mau mau theo QCVN 01-83:2011/BNN&PTNT

- Lay mau: Trau, bo, dé, ngua dung xylanh 5 ml va kim tiém (20G) v tring
lay tir 1,5 - 2 ml méu & tinh mach ¢b cua con vat. Mau sau khi lay duoc cho vao
6ng chtra chuyén dung c6 chat chéng dong EDTA va ghi ky hiéu mau Ién thanh
6ng theo s6 ky hiéu trong danh sach lay mau (Quy chuan k§ thuat quéc gia, 2011).

- Bao quan mau: Tat ca cac mau méau chéng dong dugc bao quan trong
thing lanh hoic ta lanh (nhiét do 4 °C) tai dia phuong va van chuyén miu bang
thing bao quan mau c6 da kho kém theo dé dam bao nhiét do lanh vé phong thi
nghiém Bo mén Ky sinh trang, Vién Tha Y. Tai phong thi nghiém B6 mon Ky
sinh triing, Vién Tha Y, mau dugc bao quan & -30 °C dén khi st dung (Quy chuan
k¥ thuat quéc gia, 2011).

Chi tiét vé sb luong mau méu da thu thap cia timg loai vat nudi (trau, bo,
dé va ngua) & mdi tinh/TP str dung cho nghién ciru.

Béing 2.2. Chi tiét s6 luong miu mau trau, bo, dé va ngua duoc thu thap tai ba
tinh/TP mién Bac, Viét Nam

Chi tiéu theo déi | Trau (con)| B0 (con)| Dé (con)| Ngua (con)| Tong (n)
Tinh/TP 596 651 598 555 2.400
HaNoi| 200 223 187 190 800
SonLa| 187 225 210 178 800
Thai Nguyén 209 203 201 187 800
Gioi tinh 596 651 598 555 2.400
Puc 195 140 133 207 675
Cai 401 511 465 348 1.725
Nhém tuoi 596 651 598 555 2.400
<1 tudi 18 29 165 3 215
1-5 tudi 143 516 418 414 1.761
> 5 tudi 165 106 15 138 424
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Trong dé, lwgng mau thu thap theo tirng mua xudn, he, thu, dong dugc thé
hién chi tiét tai cac bang 2.3, 2.4, 2.5 va 2.6.

Bang 2.3. S6 lwong miu mau d3 thu thap vao mua xuin

Chi tiéu theo ddi | Trau (con) | Bo (con) | Dé (con) | Ngwa (con) | Téng (n)
Tinh/TP 147 163 156 134 600
Ha Noi 51 59 46 44 200
Théi Nguyén 55 46 50 49 200
Son La 41 58 60 51 200
Tinh biét 147 163 156 134 600
Puc 30 32 23 29 114
Céi 117 131 133 105 486
Nhom tudi 147 163 156 134 600
<1 tudi 1 2 27 0 30
1-5 tudi 86 105 128 82 401
> 5 tubi 60 56 1 52 169

Bang 2.4. S6 luong miu mau da thu thap vao moa hé

Chi tiéu theo déi | Trau (con) | Bo (con) | Dé (con) | Ngwa (con) | Téng (n)
Tinh/TP 150 150 150 150 600
Ha Noi 50 50 50 50 200
Théi Nguyén 50 50 50 50 200
Son La 50 50 50 50 200
Tinh biét 150 150 150 150 600
Puc 37 35 23 95 190
Céi 113 115 127 55 410
Nhom tuéi 150 150 150 150 600
<1 tuoi 14 15 35 2 66
1-5 tudi 89 118 108 105 420
> 5 tudi 47 17 7 43 114
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Bang 2.5. SO lwong mau méu da thu thap vao mua thu

Chi tiéu theo déi | Trau (con) | Bo (con) | Dé (con)| Ngwa (con)| Tong (n)
Tinh/TP 150 150 150 150 600
Ha Noi 50 50 50 50 200
Théi Nguyén 50 50 50 50 200
Son La 50 50 50 50 200
Tinh biét 150 150 150 150 600
Puc 56 33 41 33 183
Céi 94 117 109 97 417
Nhém tudi 150 150 150 150 600
<1 tudi 5 14 57 1 77
1-5 tudi 57 51 37 46 191
> 5 tudi 88 85 56 103 332
Bang 2.6. S6 lwong miu mau duogc ldy vao mua dong
Chi tiéu theo déi | Trau (con) | Bo (con) | Dé (con) | Ngwa (con) | Tong (n)
Tinh/TP 149 188 142 121 600
Ha Noi 49 64 41 46 200
Théi Nguyén 54 57 51 38 200
Son La 46 67 50 37 200
Tinh biét 149 188 142 121 600
Puc 72 40 46 30 188
Céi 77 148 96 91 412
Nhém tudi 149 188 142 121 600
<1 tudi 0 0 48 0 48
1-5 tudi 84 122 88 63 357
> 5 tudi 65 66 6 58 195
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Nhan xét chung: 2.400 mau mau chdng dong cua cac loai vat nudi: trau, bo,
dé va ngua da dugc thu thap tir 25 xa, thudc 10 huyén cta 3 tinh/TP 1a TP. Ha Noi,
tinh Thai Nguyén va tinh Son La. S6 luong mau mau di thu thap ¢ mdi tinh/TP 13
800 mau, 0 mdi mua 1a 600 mau/mua va moi loai vat nudi trau, bo, dé, ngua tuong
ung 1a 596 con trau, 651 con bo, 598 con dé va 555 con ngua. Trong do, tinh biét
cua cac loai vat nudi tai 3 tinh/TP dwgc ldy mau cha yéu la cai, do muc dich chin
nudi ctia ngudi din chu yéu huéng dén chin nudi vat nuéi sinh san dé phat trién
kinh té trong néng ho va phan 16n (70%) sb gia suc trong d6 tudi sinh san tét (nhém
tudi 1 - 5 tudi; 420/600 vat nudi).

* Chuén bi mau truéc khi chiét tich DNA tong sb

L4y mau mau chéng dong bao quan trong ta lanh am sau (-30 °C), rd dong
& nhiét 6 phong tir 30 phat dén 60 phut. Sau d6, miu mau duoc tron déu st dung
maéy Votex Genie 2 & toc d6 5.000 vong/15 gidy trudc khi thuc hién quy trinh chiét
tach DNA.

* K¥ thuat chiét tach DNA tong s6

DNA tong s6 da duoc chiét tach tir mau mau chéng dong trau, bo, dé va
ngua theo quy trinh chiét tich DNA cuaa nha san xuat (Phu luc 2).

* Phuong phap nhéan gen nested - PCR (nPCR)

+ Tén mdi (Mdi xudi, mdi nguoc) dé chan doan phat hién, xac dinh ting

loai Anaplasma spp., Babesia spp. va Theileria spp. cu thé ¢ bang 2.7 dudi day.
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Bang 2.7. Tén moi, trinh tw mdi va do dai san pham dé xac dinh céc loai Anaplasma spp., Babesia spp. va Theileria spp.

Tac nhan Phwong | Tén mdi Trinh tw mai (5’ - 3°) Gen | Dp dai TLTK
gay bénh phap dich | san pham
(bp)
PCR |Ehrl GAACGAACGCT GGCGGCAAGC 1o
vong L epro AGTA[T/C]CG[A/GJACCAGATAGCCGC (Hosseini -
Anaplasma spp 16S Vasoukolaei
: PCR |Ehr3 TGCATAGGAATCTACCTAGTAG - va ctv, 2014)
vong 2 ey CTAGGAATTCCGCTATCC TCT
PCR |RLB-F2 |GTCTTGTAATTGGAATGATGG
Babesi vong 1 420
abesia spp. RLB-R2 | TAGTTTATGGTTAGGACTACG 185 (Liu va ctv
PCR | RLB-FINT | GTCTTGTAATTGGAATGATGG 2017)
vong 2 440
RLB-R2 | TAGTTTATGGTTAGGACTACG
PCR | TheilFF1 | CACAGGGAGGTAGTGACAAG e
Vong L I 1heilR1 | AAGAATTTCACCTCTGACAG 185 (Cao vactv,
Theileria spp. PCR | TheilkF2 | CACAGGGAGGTAGTGACAAG a1 2013)
VONg 2 IrheilR2 | ATTGCTTGTGTCCCT CCG
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- Thanh phan hdn hop phan tng nPCR bao gém: kit PCR Master Mix 2x

thong thudng (Biobasic, Canada); Nuéc Free DNA; DMSO; mdi xubi va moi

nguoc; va DNA khudn: DNA khudn tong sé (d6i véi PCR vong 1), hodc san pham
PCR vong 1 (d6i véi PCR vong 2). Tong thé tich cho 1 phan tng PCR 12 50 pL va

s6 luong cho 1 phan tng nPCR thé hién ¢ bang 2.8.

Bang 2.8. Thanh phan hdn hop caa phan tng nPCR

TT PCR vong 1 S6 lwong PCR vong 2 S6 lwong
1 | PCR Master Mix 25 uL | PCR Master Mix 25 uL
2 | Moi xudi 2puL | Moi xudi 2 uL
3 | M6i nguogc 2 uL | Mbi nguoc 2 uL
4 | DNA khudn mau 5ul | San pham PCR vong 1 5 uL
5 | Nudc khong chita DNA | 14 ul | Nudc khdng chira DNA | 14 ul
6 | DMSO 2uL | DMSO 2 uL

MJ3i mot phan tng PCR thé tich 50 L, chu trinh nhiét trong bang 2.9. San

pham PCR/nPCR duoc trén v6i Loading dye (Thermo Fisher - M¥), chay dién di
trén ban thach Agarose (Biobasic - Canada), DNA ladder 100 bp (Thermo Fisher
- My) nhuom Syber Safe (Thermo Fisher - My) ¢ 100V trong thoi gian 30 phut va

doc két qua dudi may doc gel.

Bang 2.9. Chu trinh nhiét phan ing nPCR

Phan wng PCR vong 1

Phan wng PCR vong 2

95 °C/ 5 phut

95 °C/ 5 phat

95 °C/30 giay

95 °C/30 giay

57 °C/45 giay 35 vong 56 °C/45 giay 40 vong
72 °C/1,5 phut 72 °C/1,5 phut
72 °C/10 phat 72 °C/10 phat
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+ MAau mau chan doan duoc xéac nhan 1a nhim bénh khi cho két qua nhan
gen & phan ng nested PCR & mét vach don sang rd trén gel, c6 kich thude doan

gen triing voi két qua cuia mau duong chuan tuong Gng.

S50bp
450bp
35Gbp
150bp

S0hp

Hinh 2.2. Hinh anh két qua dién di san pham phan tng nested PCR duong tinh
cua loai Theileria spp. ban thach

*Ghi chi: M = marker (thang DNA chuan 100 + 50 bp, vach hién thi sang
nhét trén gel 1a 550 bp); C+ = dwong chudn; C- = am chuan; L1 — L5 13 cac miu
bo nhan gen 18S rDNA dé chan doan phat hién loai Theileria spp. Két qua san
pham cua phan tng nested PCR cho thdy, mau duong tinh thé hién 1a mot bang
don sang dam trén ban thach véi kich thudc khoang 581bp.

* Phuong phéap phan tich két qua

Két qua duoc tinh theo ting mua:

+ Ty 1& nhiém don loai = Tong s6 mau mau nhidm/Tdng s6 mau mau kiém tra.

+ Ty 1& nhiém chung = Tong sé mau mau nhigm/Téng sé mau mau kiém tra.

+ Ty 1& nhiém cua tung loai vat chu = Tong s mau mau nhiém bénh cua
mat loai vat cha/Tong s mau méu kiém tra cua loai vat chu do.

+ Ty I& nhiém cua ting tinh/TP = Tong sé6 mau mau nhiém bénh cua mot
tinh/TP/ToNng s6 mau mau kiém tra caa tinh/TP d6.
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2.4.1.2. Phuong phdp nghién citu xdc dinh mét sé ddc diém sinh hoc phén tir cia
Anaplasma spp., Babesia spp. va Theileria spp. ¢ trdu, bo, dé, ngua

Sau khi c6 két qua chan doan ban dau da dugc thyc hién bang phuong phap
2.4.1.1, chling t6i tién hanh chon loc DNA tong s6 tir mot s6 mau dwong tinh véi
Anaplasma spp., Babesia spp. va Theileria spp. theo mua, theo loai vat va theo dia
diém nghién ctu (tinh/TP) dé nhan gen nPCR.

* Phuong phap nhan gen nested - PCR (nPCR)

- Chon mau duong tinh voi Anaplasma spp., Babesia spp. va Theileria spp.:

Tur cac mau DNA c6 phat hién mam bénh noi trén, cac mau da dugc chon
(12 nhitng mAu cho bing don sang dam nhét trén ban thach) dé nhan gen doan gen
16S rDNA d6i véi loadi Anaplasma spp.; doan gen 18S rDNA va ving ITS2 dbi
véi loai Babesia spp., Theileria spp.

- Thanh phan va sb luong hdn hop phan tmg PCR dugc thé hién ¢ bang 2.8
va chay gia nhi¢t voi chu trinh nhiét ¢ bang 2.9. San phém PCR/MPCR duoc tron
véi Loading dye (Thermo Fisher - M¥), chay dién di trén ban thach Agarose
(Biobasic Canada), DNA ladder 100 bp (Thermo Fisher - M) nhudm Sybr Safe
(Thermo Fisher - M) va doc két qua duéi may doc gel. Cap mdi sir dung nhan

gen thé hién & bang 2.10.
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Bang 2.10. Mai va trinh tu moi cia phan tng nested PCR nhén gen 16S rDNA hozc 18S rDNA va ving 1TS2

;2; E:r":‘; ngggg Tén mbi Trinh tw mdi (5° — 3°) giﬂ };ﬁéfﬁ"(;;r)‘ TLTK
PCR | Ehrl GAACGAACGCT GGCGGCAAGC 510 (Hosseini-
vong 1 | Ehr2 AGTA [T/C]CG[A/G]JACCAGATAGCCGC | 16S Vasoukolaei va ctv,
Anaplasmaspp. | PCR | Ehr3 TGCATAGGAATCTACCTAGTAG 524 2014)
vong 2 | Ehr4 CTAGGAATTCCGCTATCC TCT
_ PCR | RLB-F2 GTCTTGTAATTGGAATGATGG 120 (Liu va ctv, 2017)
Babesia spp. vong 1 | RLB-R2 TAGTTTATGGTTAGGACTACG 18S
PCR | RLB-FINT | GTCTTGTAATTGGAATGATGG 240
vong 2 | RLB-R2 TAGTTTATGGTTAGGACTACG
PCR | Theil-F1 CACAGGGAGGTAGTGACAAG 778 (Cao va ctv, 2013)
vong 1 | Theil -R1 AAGAATTTCACCTCTGACAG 18S
Theileria spp. PCR | Theil-F2 CACAGGGAGGTAGTGACAAG 581
vong 2 | Theil-R2 ATTGCTTGTGTCCCT CCG
PCR |bov-ITS-F | CGTCCCTGCCCTTTGTA 815 (Guswanto va ctv,
Babesia spp. vong 1l |hov-ITS-R | TATTTTCTTTTCTGCCGCTT ITS2 2017)
PCR |bov-ITS-nF | CACCACCAGTGGAAGCAC 545
vong 2 | hov-ITS-nR | TTGTGCCCCATGGACACT
Theileria spp. PCR | ITS2Theil-F | GCTTGTTGAGAGGATGCCT ITS2 776 (Kamau va ctv, 2011)
vc‘)rjgzl ITS2Theil-R | GTTCACTGAAATGGGAGTAC
va
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Hinh 2.3. Hinh anh két qua dién di san pham phan tng nested PCR duong tinh
cua loai Babesia spp.

*Ghi chl: Két qua san pham caa phan tng nPCR cho thdy, mau duong tinh
thé hién 1a mot bang don sang dam trén ban thach véi kich thudc khoang 440 bp.
Céac miu duoc chon gui di giai trinh tw gen déu 14 cac mau c6 chét lugng DNA tt.

* Phuong phap giai trinh ty gen Sanger

San pham nPCR dat y&u cau (c6 vach sang rd trén ban thach) dugc tinh sach
khoi dung dich TBE st dung kit tinh sach GenCatchTM Advanced PCR Cleanup
Kit (Epoch Life Science-M¥) theo hudng dan caa nha san xuat (quy trinh tinh sach

san phdm nPCR dugc trinh bay ¢ phu luc 3), sau d6 giri di giai trinh tir gen.

Téng cong 480 san pham nPCR cua céc loai Anaplasma spp., Babesia spp.,
Theileria spp. da dugc tinh sach va gui di giai trinh tu gen Sanger tai cong ty

Macrogen Han Quéc (https://dna.macrogen.com/). Thong tin chi tiét thé hién tai

Bang 2.11.
Bang 2.11. S6 lugng mau giri giai trinh ty gen Sanger
Tén doan gen . o
TT Loai Tong s0 mau
16S/18S ITS2
1 Anaplasma spp. 200 - 200
2 Babesia spp. 80 20 100
3 Theileria spp. 152 28 180
Téng chudi gen 432 48 480
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* Phuong phap dinh loai va ding ky trinh ty chudi gen 1én ngan hang gen
- Trinh tu gen doan gen 16S rDNA, 18S rDNA va vung ITS2 dugc stra
chita va hoan thién trén phan mém BioEdit 7.2, sau d6 blast 1&n ngan hang gen

(https://blast.ncbi.nlm.nih.gov/Blast.cgi) dé dinh loai.

- Cac chudi gen 16S rDNA, 18S rDNA va ITS2 hoan chinh va tén loai da
dinh danh dugc ndp 1én Genbank (https://www.ncbi.nlm.nih.gov/ - ngan hang gen)

dé kiém duy¢t va dugc cap ma s6 chudi gen.

* Phuong phap tinh khoang cach di truyén gitra cac loai Anaplasma spp.,

Babesia spp., Theileria spp. dua trén chudi nucleotide.

- Khoang céch truyén dugc tinh 13 sé luong nucleotide hozc axit amin khac
biét gitra hai tap hop cac két qua cua hai d6i twong so sanh duoc tinh bang mét ty
I& phan tram (%). Khoang cach di truyén bang 0 c6 nghia 1a khong co sy khac biét
vé céc két qua so sanh. Néu ty Ié tiép can cang gan 0 (0%) thi ching c6 quan hé ho
hang cang gan, néu thi 18 tiép can cang gan 1 (100%) thi chiing c6 quan hé ho hang
cang xa (Kalinowski, 2002).

- Chudi nucleotide thu duoc sau khi giai trinh tu gen dugc bién tap (editing)
cubdi cung dé xac dinh gen, phan tich cau trdc chudi gen, sap xép gen sir dung phan
mém BioEdit dé xac dinh khoang cach di truyén. Viéc tinh toan khoang cach di
truyén (genetic distance) dugc thyuc hién bang cach so sanh ting cap trinh ty 16S
rDNA gitra cac chung cua tirng loai Anaplasma spp., tung cap trinh tu 18S rDNA
va ITS2 gitra cac ching cua ting loai Babesia spp., Theileria spp. vdi cac trinh tu
gen 16S, 18S va ITS2 cua mot sb loai Anaplasma spp., Babesia spp., Theileria
spp. da cong bd, luu trix trén Genbank (phu luc 4).

* Phuong phép xay dung va phén tich pha hé cua Anaplasma spp., Babesia
spp. va Theileria spp. ¢ trau, bo, dé, ngua

- Cay pha hé dugc xay dung trén phan mém MEGA 6, sir dung phuong phap
“tiép can cuc dai” (Maximum Likelihood method) v6i dé tin cay (Boostrap Value)
1000 lan l3p lai (Tamura va ctv, 2013).

56


https://blast.ncbi.nlm.nih.gov/Blast.cgi
https://www.ncbi.nlm.nih.gov/

2.4.2. Phwong phdp xdc dinh mt sé yéu té nguy co nhiém ky sinh tring dwong

mdu va dé xudt bién phdp phong bénh

* Bién s6, ky thuat, phuong phap va cac chi sé trong nghién ciu

Tén bién s6

K¥ thuat,
phuong phap

Chi s6 nghién citu

Ty 1€ luu hanh cua céc loai
Anaplasma spp., Babesia
spp. va Theileria spp.

Cac yéu t6 nguy co gdbm vat
nuoi nhidm ve trén co thé, vi
tri dia ly (tinh/TP), mua, loai
vat nudi, tinh biét (duc/cai),
gidng vat nudi (ban
dia/lai/nhap khau), lua tudi
(ndm), hinh thirc chan tha

Két qua xac dinh ty Ié
luru hanh tir noi dung 1
va thu thap théng tin
gua bang hoi (phu luc
1), str dung bang cac
phép phan tich don bién
va da bién, st dung
phép thu Khi binh
phuong (Chi square
Test) va ham hoi quy
tuyén tinh Logistic

Ti s6 chénh OR (Odd
Ratios), (OR >1: thi
nguy co cao hon va
OR <1 thi nguy co
thip hon). Céc yéu t6
nguy co dugC Xac
dinh la c6 lién quan
dén dich té hoc cua
bénh khi cé gia tri

p <0,05.

(nudi nhét/ban chin tha/chin
tha hoan toan).

regression.

2.4.2.1. Phuwong phdp xdc dinh mot s6 yéu té nguy co nhiém ky sinh tring dwong
mau

Khi thu thap mAu mau tai Noi dung 1, c4c dir liéu thong tin vé vi tri dia Iy
(GPS) dia diém ldy mau, thoi diém ldy mau (theo mua), loai vat nudi (trau, bo, dé,
ngua), vit nudi nhiém ve trén co thé, tinh biét (duc/cai), gibng vat nudi (ban
dia/lai/nhap khau), ltra tudi (nim), hinh thirc chin tha (nudi nhdt/ban chin tha/chian
tha hoan toan) duoc hoi, quan sat va ghi chép vao phiéu ghi thong tin (Phu luc 1).

Két qua phat hién Anaplasma spp., Babesia spp., va Theileria spp. & trau,
bo, dé va ngua va cac thong tin lién quan dén mau duoc nhap vao trang Excel. Ty
I& luu hanh cua cac loai Anaplasma spp., Babesia spp. va Theileria spp. va mét sé
yéu t6 nguy co nhiém ky sinh tring dudng mau duoc xac dinh bang cac phép phan
tich don bién va da bién, sir dung phép thir Khi binh phuong (Chi square Test) va

ham hoi quy tuyén tinh Logistic regression. C4c yéu té nguy co duoc xac dinh la
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c6 lién quan dén dich t& hoc cua bénh khi ¢ gia tri p < 0,05 va muc d6 lién quan
dich t& hoc cua cac yéu té nguy co duoc danh gia bang ti s6 chénh OR.
2.4.2.2. Phuong phdp xdy dung dé xudt bién phdp phong bénh

* Phuong phép tong hop va phan tich sé liéu tir két qua nghién ctu trén thé gii

Phuong phap téng hop va phan tich cac dit liéu lién quan dén cac bénh va
phong bénh ky sinh tring dudng mau trong va ngoai nudc da xuat ban: Mot s6 bai
bao, két qua nghién ctu tiéu biéu lién quan trong 5 nam gan day duoc lua chon va
tdng hop cac sé liéu lién quan dén bénh (ty 16 nhidm, cc yéu tb truyén lay) va bién
phap phong bénh ap dung (bao gom ca cac bao cao vé cac loai thude diéu tri st
dung va khang thuéc (néu c); cac loai thubc diét ve va con tring...).

* Phuong phap tong hop va phan tich s6 lidu tir két qua nghién ctu cia
luan an

Phuong phép phan tich va tong hop cac két qua nghién ciu cua luan én:
phan tich va so sanh tinh hinh nhidm bénh va céc yéu t6 truyén lay theo (mua), loai
vat nuoi (trau, bo, dé, ngua), vat nuoi nhiém ve trén co thé, tinh biét (duc/cai),
gidng vat nudi (ban dia/lai/nhap khau), lta tudi (ndm), hinh thirc chin tha (nudi
nhét/ban chin tha/chin tha hoan toan).

* Pé xuat bién phap phong bénh thich hop

Tur két qua nghién ciru cua luan an dé dé xuat bién phap phong bénh phi
hop tai 3 tinh/TP thuc hién nghién cu.
2.4.3. Phwong phdp xir ly so ligu

S6 lieu thu thap duoc xt ly trén phan mém tin - sinh hoc trong nghién cuu,
bao gom: cac phan mém Excel, Stata 14.0, Bio Edit, MEGA 6.0 dé thu nhan, xir
ly, phan tich mé ta, phan tich hoi quy tuyén tinh d6i véi céc chi tiéu theo ddi, phan
tich cac chudi nucleotide va xay dung mdi quan hé pha hé xac dinh nguén gdc

chung loai.

2.4.4. So' do thiét ké nghién ciru ciia ludn dn
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Nghién ctru dic diém luu hanh, sinh hoc phan tir mot sé, loai ky sinh tring duong
mau ¢ trau, bo, dé, ngua tai ba tinh phia Bac va d¢ xuat bién phap phong bénh

/\

Thu thap 2400 mau mau trau, bo,
dé, ngua tai 3 tinh/TP: Ha Noi,
Thai Nguyén, Son La theo mua

thdng tin

Thu thap céc thdng tin gom: vat nudi nhidm
ve, tuoi, tinh biét, hinh thac chan tha, giong
vat nudi, mua, loai vat nudi qua bang thu thap

Téach DNA tong s6

v

nPCR nhan gen16s rDNA cua
Anaplasma spp. va 18s rDNA cua
Babesia spp., Theileiria spp.

o~

Mau duong tinh

Mau am tinh

A

Loc 1 s6 mau
duong tinh dé
nPCR nhan gen
16s rDNA cua
Anaplasma spp.
va nhan gen 18s
rDNA, ITS2 cua
Babesia spp. va
Theileiria spp.

\ 4

Gidi trinh tu gen

A\ 4

A

Dt li¢u nhap vao Excel. Phan mém phan tich
xac suét thong ké STATA 14.0

Xac dinh ty 1€ Iuu hanh

cua bénh ky sinh trung
duwong mau theo mua
(xuan, he, thu, dong)

Xéc dinh cac yéu tb
nguy co lién quan
dén dich t& hoc cua
bénh (p < 0,05)

Dinh danh va xay dung cay pha hé
cac loai ky sinh trung dudng mau

T

Dé xuit bién phap phong bénh thich hop

Hinh 2.4. So db thiét ké nghién ciu
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Chuong 3: KET QUA NGHIEN CUU VA THAO LUAN
3.1. Nghién ciru xac dinh diic diém Iwu hanh, sinh hoc phan tir ciia Anaplasma
spp., Babesia spp. va Theileria spp. é trau, bo, dé, ngua tai ba tinh phia Bic
3.1.1. Két qud xdc dinh sw lwu hanh ciia Anaplasma spp., Babesia spp. va
Theileria spp. ¢ trau, bo, dé, ngua theo mua (xudin, hé, thu, dong)
3.1.1.1. Két qua xdc dinh sw lheu hanh cia Anaplasma spp., Babesia spp. va
Theileria spp. o trau, bo, dé, ngua vao mua xuan
Su luu hanh cua Anaplasma spp., Babesia spp. va Theileria spp. ¢ trau, bo,

dé, ngua vao mua xuan duoc thé hién & cac bang 3.1, 3.2 va 3.3.

Bang 3.1. Két qua xac dinh sy lvu hanh caa Anaplasma spp. o trau, bo, dé, va

ngua vao mua Xuan

Chi tiéu S6 kiém | S6 nhiém | Ty I¢ nhiém 95%CI p-value
theo di tra (con) | (con) (%) (n =600)
Loai vat 600 75 12,50 10,0 - 15,4 | <0,0001
Trau 147 10 6,8 2,7-10,9
Bo 163 43 26,4 19,6 - 33,2
Dé 156 11 7,1 3,0-11,1
Ngua 134 11 8,2 3,5-12,9
Tinh/TP 600 75 12,50 10,0- 15,4 | <0,0001
Ha Noi 200 18 9,0 50-13,0
Théai Nguyén 200 15 7.5 3,8-11,2
Son La 200 42 21,0 15,3 - 26,7
Tinh biét 600 75 12,50 10,0-154 >0,05
buc 114 18 15,8 9,1-225
Cai 486 57 11,7 8,9-14,6
Nhém tudi 600 75 12,50 10,0-154 >0,05
<1 tudi 30 4 1,3 09-25
1-5 tudi 401 50 12,4 9,2-157
> 5 tudi 169 47 12,4 7,4-17,2
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Bang 3.1 cho thay, Anaplasma spp. luu hanh trén cac loai vat nudi trau, bo,
dé va ngua vao mua xun véi ty 1& nhiém chung la 12,5% (95%Cl: 10,0 - 15,4).
Trong d6, ty & lvu hanh cua lodi Anaplasma spp. cao nhit & bo (26,4%:; p<0,0001)
va thap nhat & trau (6,8%). Anaplasma spp. luu hanh trén cac loai vat nudi o ca 3
tinh/TP, cao nhat & tinh Son La (21,0%; p<0,0001), va thdp nhat ¢ tinh Thai Nguyén
(7,5%). Céc loai vat nudi cd tinh biét duc nhiém Anaplasma spp. véi ty ¢ 1a 15,8%
va tinh biét céi c6 ty 1é nhiém 1a 11,7%. Trau, bo, dé va ngua nhiém Anaplasma spp.
& tat ca cac lra tudi, chu yéu & nhom tudi tir 1 - 5 tudi va trén 5 tudi (12,4%), nhém
<1 tudi nhiém thap nhat (1,3%).

Bang 3.2. Két qua xac dinh sy luu hanh cua Babesia spp. trén trau, bo, dé, ngua
vao mua Xxuan

Chi tiéu S6 kiém | S6 nhiém Ty 18 9s05c| | P-value
theo doi tra (con) (con) nhiém (%o) (n =600)
Loai vat 600 18 3,0 1,8-4,7 | <0,001
Tréu 147 1 0,7 0,6-2,0
BoO 163 9 5,5 2,0-9,0
Dé 156 0 0 0
Ngua 134 8 6,0 1,9 -10,0
Tinh/TP 600 18 3,0 1,8-4,7 >0,05
Ha Noi 200 10 5,0 2,0-8,0
Thai Nguyén 200 5 2,5 0,3-3,2
Son La 200 2 1,5 0,2-3,2
Tinh biét 600 18 3,0 1,8-4,7 >0,05
Puc 114 2 1,8 0,7-42
Cai 486 16 3,3 0,2-49
Nhom tuoi 600 18 3,0 1,8-4,7 >0,05
< 1 tudi 30 0 0 0
1-5 tuoi 401 11 2,7 1,1-43
> 5 tudi 169 7 41 1,1-7.2
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Bang 3.2 cho thdy, vao mia xu&n Babesia spp. luu hanh trén cac loai vat
nudi trau, bo, dé va ngua véi ty 1& nhiém chung 13 3,0% (95%Cl: 1,8 - 4,7) va
khong luu hanh trén dé. Trong dé, ty 16 luu hanh cua loai Babesia spp. cao nhét &
ngua (6,0%); tiép dén 1a bo (5,5%); trau (0,7%), va thap nhat & dé (0%), su sai
khac ndy mang y nghia vé mat théng ké (p < 0,05). Vat nudi & ca ba tinh/TP déu
nhiém Babesia spp. véi ty 1& dao dong tir 1,5% - 5,0%. Céc loai vat nudi co tinh
biét duc nhiém Babesia spp. voi ty 18 12 1,8% (95%CI: 0,7 - 4,2); va tinh biét céi
c6 ty 1& nhiém 1a 3,3% (95%Cl: 0,2 - 4,9). Vat nudi trong nhém tudi >5 tudi nhiém
Babesia spp. 1a chil yéu (4,1%), tiép dén 1a vat nudi trong nhom tudi 1 - 5 tudi
(2,7%) va vt nudi trong nhom tudi <1 tudi khong nhiém Babesia spp.

Bang 3.3. Két qua xac dinh sy luu hanh cua Theileria spp. ¢ trau, bo, dé,ngua
vVao mua Xuan

Chi ti¢u S6 kiém | S6 nhiém | Ty 1é nhiém 9504Cl p-value
theo doi | tra(con) | (con) (%0) (n = 600)
Loai vat 600 62 10,3 8,0-131 <0,01
Tréu 147 15 10,2 53-15,1
Bo 163 9 5,5 2,0-9,0
Dé 156 16 10,3 5,5- 15,0
Ngwa| 134 22 16,4 10,1 - 22,7
Tinh/TP 600 62 10,3 8,0-131 >0,05
Ha Noi 200 19 9,5 54 -13,6
Théai Nguyén 200 19 9,5 54 -13,6
SonLa| 200 24 12,0 7,5-16,5
Tinh biét 600 62 10,3 8,0-131 <0,05
Puc| 114 7 6,1 1,7-10,6
Cai| 486 55 11,3 8,5-14,1
Nhom tuoi 600 62 10,3 8,0-13,1 >0,05
< 1 tudi 30 7 23,3 7,9-38,8
1-5tudi | 401 39 9,5 6,8-12,6
> 5 tuoi 169 16 9,5 5,0-13,9
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Bang 3.3 cho thdy, ty I luu hanh chung cua Theileria spp. ¢ trau, bo, dé,
ngua vao mua xuan la 10,3% (95%CI: 8,0 - 13,1). Trong d96, ty 1€ luu hanh
Theileria spp. ¢ trau 1a 10,2%; 6 bo 1a 5,5%; ¢ dé 1a 10,3% va ngua la 16,4%. Tréau,
b0, dé va ngua ¢ 3 tinh/TP déu nhiém Theileria spp. vai ty 1¢ dao dong tir 9,5% -
12,0%. Vat nudi & tinh Son La nhidm Theileria spp. cao nhat (12,0%). Vit nudi &
TP. Ha Noi va tinh Thai Nguyén déu nhiém Theileria spp. véi ty 18 1a 9,5%. Trau,
b0, dé va ngua cd tinh biét duc nhiém Theileria spp. véi ty 1¢ 1a 6,1% (95%Cl: 1,7
-10,6); va tinh biét cai c6 ty I¢ nhidm 1a 11,3% (95%Cl: 8,5 - 14,1). Vit nudi trong
nhém tudi <1 tudi nhiém Theileria spp. 1a chii yéu (23,3%), tiép dén 1a vat nudi
trong nhom tudi 1-5 tudi va vat nudi trong nhém tudi >5 tudi nhiém Theileria spp.

voi ty 18 12 9,5%.

Két qua & bang 3.1, 3.2 va 3.3 cho thiy, mua xuin c6 ty 1& luu hanh bénh
ky sinh trung duong mau gay ra boi Anaplasma spp. & trau, bo, dé, ngua cao nhit
(12,50%), tiép dén la Theileria spp. (10,3%) va thap nhat 1a Babesia spp. (3,0%).
Pé nhin 16 hon su bién dong ty 18 luu hanh cia cac loai ky sinh tring duong mau
& trau, bo, dé va ngwa vao mua xuan, ching t6i tién hanh so sanh ty 18 nhiém cua
cac loai ky sinh trung dudng mau theo loai vat nudi, theo dia diém nghién ctru
(tinh/TP), theo tinh biét va theo nhom tudi. Két qua duoc thé hién & biéu d6 hinh
3.1 dudi day.

63



Ty 18 nhidm (%) =Trau =Bo =Dé "Ngya T33(’) Bé nhiem (%) ®HaNeéi =ThéiNguyén =SonLa

30.0
26.4
21.0
20.0
200 16.4
' 12.0
9.0 95 95
10.2 10.3 10.0 7.5
10.0 8.2 5.0
7.1
68 55 6.0 55 I I 25 45
A — B Anaplasma spp. Babesia spp. Theileria spp.
Anaplasma spp. Babesia spp. Theileria spp.
Ty 1& nhiém (%) mDyc ®Céi Ty 1¢ nhiém (%) m<]tudi ®1-5tubi 7> 5 tudi
30.0 30.0
23.3
20.0 20.0
15.8
12.4 12.4
11.7
113 95 95
10.0 61 10.0
3.3 27 4.1
18 I 1.3 0
C . L D
Anaplasma spp. Babesia spp. Theileria spp. Anaplasma spp. Babesia spp. Theileria spp.

Hinh 3.1. Biéu d6 so sanh ty I¢ luu hanh cua cac loai ky sinh tring duong mau vao miia xuan
(3.1A: theo loai vat; 3.1B: theo dia diém nghién cau; 3,1C: theo tinh biét; 3.1D: theo nhom tuoi




Biéu d6 so sanh ty 1¢ Ivu hanh cua cac loai ky sinh tring dudng mau theo
loi vat vao mua xuan (hinh 3.1A) cho thay: trau, bo, dé va ngua tai ba tinh/TP déu
nhiém ky sinh tring dudng mau gay ra boi cac loai Anaplasma spp., Babesia spp.
va Theileria spp. vai ty 1¢ dao dong tir 0 dén 26,4%. Trong d6, ty Ié luu hanh bénh
ky sinh tring duong méau gay ra boi lodi Anaplasma spp. cao nhat & bo (26,4%),
tiép dén 1a Theileria spp. cao nhat ¢ ngua (16,4%) va Babesia spp. cao nhat ¢ ngua
(6,0%). Anaplasma spp. 14 loai ky sinh tring duong mau luu hanh cao nhat trén bo
(26,4%), do bo la vat chu ua thich cua ve R. (B) microplus loai ve da dugc Xac
dinh 1a véc to truyén bénh cia Anaplasma spp. (Atif, 2015).

Ngua nhiém Theileria spp. véi ty & cao nhat so véi cac loai vat nudi con
lai do ngoai ve 13 véc to truyén bénh, Theileria spp. con truyén co hoc qua véc to
truyén bénh 1a rudi trdu Stomoxys calcitrans va rudi ngua Haematobia irritans
(Showler, 2014). Tréu, bo, dé va ngua nhiém Babesia spp. vai ty Ié tir 0 - 6,0%.
Trong d6, Babesia spp. luu hanh & bo véi ty 1& nhiém 13 5,5%. Két qua nghién cau
cua luan an phi hop véi két qua nghién ctru cua tac gia Nguyén Hitu Hung va ctv
(2014). Téc gia nay cho rang, bd nhiém B. bigemina & muc thap (6,88%). Babesia spp.
sinh san hiru tinh trong co thé mot s6 loai ve cing va phat trién hét stc phuc tap,
thoi gian dé hoan thién vong doi tir 20 - 30 ngay (Nguyén Vian Tho va ctv, 2019;
Pham S§ Lang va ctv, 2015; Bock va ctv, 2004). Do d9, triu, bo, dé va ngua nhiém
Babesia spp. thap nhat trong ba loai ky sinh tring duong mau.

Qua theo di cac chi s6 khi hau cac thang vao thoi diém nom am vao mla
xuan, nén d6 am caa TP. Ha Noi va tinh Thai Nguyén ting cao (1én gan 90%) rudi,
mong cham phét trién thi nén do 4m cua tinh Son La lai giam hon, & muc chi gan
70%, thuan loi cho rudi trau Stomoxys calcitrans va rudi ngua Haematobia irritans
phét trién, 1a nhitng véc to truyén bénh cua Anaplasma spp. va Theileria spp.
(Bautista-Garfias va ctv, 2021; Battilani va ctv, 2017; Atif, 2016). Do do, vat nudi
& ba tinh/TP thyc hién nghién cau c6 ty 1é nhiém cua cac loai ky sinh tring duong
mau khac nhau. Trong d6, vat nudi ¢ tinh Son La c6 ty I¢ nhiém Anaplasma spp.
(21%) va Theileria spp. (12%) cao nhat trong ba tinh/TP nghién ciu (Hinh 3.1B).
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Loai Babesia spp. c6 ty 1¢ luu hanh thap nhat & vat nudi trong ba loai ky sinh tring
dudng mau nghién cau tai ba tinh/TP, do loai Babesia spp. chi truyén qua ve, con
loai Anaplasma spp. va Theileria spp. truyén ca co hoc va sinh hoc qua ve, rudi
(rudi trau Stomoxys calcitrans va rudi ngwa Haematobia irritans) va mong
Tabanus spp. (Battilani va ctv, 2017; Atif, 2016) nén vat nudi tai ba tinh/TP nhiém
Anaplasma spp. va Theileria spp. cao hon so v&i vat nudi nhiém Babesia spp.

Ca tru, bo, dé va ngua duc va cai déu nhidm bénh ky sinh tring dudng mau
gay ra bai cac loai Anaplasma spp., Babesia spp. va Theileria spp. Trong do, vt
nudi co tinh biét duc cd ty 1& nhiém Anaplasma spp., Babesia spp. va Theileria spp.
dao dong tir 1,8% - 15,8%; va tinh biét cai ¢ ty Ié nhiém tir 3,3% - 11,7% (hinh 3.1C).

Biéu d6 hinh 3.1D cho thay, trau, bo, dé va ngua ¢ moi lta tudi déu nhiém
bénh ky sinh trung duong mau gay ra boi cac loai Anaplasma spp., Babesia spp.
va Theileria spp. vai ty 1& dao dong tir 0% - 23,3%. Ddi véi loai Anaplasma spp.
c6 ty 1& uu hanh & trau, bo, dé va ngua vai ty 16 nhidm tir 1,3% dén 12,4% nhung
cht yéu ¢ nhdm tudi tir 1 - 5 tudi va trén 5 tuoi (12,4%); thap nhat & nhom tuoi <1
tudi. Babesia spp. 6 ty 1é luu hanh ¢ trau, bo, dé va ngua véi ty 18 nhiém 12 0% -
4,1%. Trong @6, vat nudi nhiém cao nhat & trén 5 tudi (4,1%), tiép dén 1a nhom
tudi tir 1 - 5 tudi (2,7%) va thap nhat & nhom tudi <1 tudi (0%). Theileria spp. 6
ty 1€ Iuu hanh ¢ trau, bo, dé va ngua tir 9,5% - 23,3%. Theo céc tac gia (M’ghirbi
va ctv, 2016; Nguyén Hiru Hung va ctv, 2014; Pham Sy Lang, 2006) cho biét, tat
ca cac ltra tudi cua gia suc déu nhidm bénh ky sinh tring dudng mau, bo truong
thanh d3 nudi thuan hoa, thich nghi vai diéu kién sinh thai it thdy phét bénh thé
cap tinh. Bo cang I6n thi thoi gian tiép xdc véi cac loai ve va con tring mdi gidi
mang mam bénh cang cao, nén kha ning bi nhiém bénh ting dan theo lua tudi. Két
qua nghién cuu cua luan an phu hop véi nhan dinh caa cac tac gia trén.
3.1.1.2. Két qua xdc dinh sw lheu hanh cia Anaplasma spp., Babesia spp. va
Theileria spp. ¢ trau, bo, dé, ngrwa vao mua he

Su luu hanh cta Anaplasma spp., Babesia spp. va Theileria spp. ¢ trau, bo,

dé, ngua vao mua hé duoc thé hién trong cac bang 3.4, 3.5 va 3.6.
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Bang 3.4. Két qua xac dinh sy luu hanh ciia Anaplasma spp. ¢ trau, bo, dé va
ngua vao mua heé

Chi tiéu S6 kiém | S6 nhiém Ty 18 95%C] p-value
theo doi tra (con) (con) nhiém (%o) (n =600)
Loai vat 600 268 44,7 40,6 - 48,7 | <0,0001
Tréu 150 84 56,0 48,0 - 64,0
Bo| 150 110 73,3 66,2 - 80,4
Dé| 150 47 31,3 23,9-3838
Ngua| 150 27 18,0 11,8-24,2
Tinh/TP 600 268 44,7 40,6 -48,7 | >0,05
Ha Noi 200 96 48,0 41,0 - 55,0
Thai Nguyén | 200 86 43,0 36,1 - 49,9
SonLa| 200 86 43,0 36,1 - 49,9
Tinh biét 600 268 44,7 40,6 - 48,7 | <0,0001
Puc| 190 64 33,7 26,9 - 40,4
Cai| 410 204 49,8 44,9 - 54,6
Nhom tudi 600 268 44,7 40,6 - 48,7 >0,05
<1 tudi 66 27 40,9 28,9 - 52,9
1-5tudi | 420 194 46,2 41,2 - 60,0
> 5 tuoi 114 47 41,2 32,1-50,3

Bang 3.4 cho thiy, Anaplasma spp. luu hanh trén trau, bo, dé, ngya tai 3
tinh/TP vao mua he véi ty 1€ 1a 44,7% (95%CI: 40,6 - 48,7). Trong do, vat nudi tai
TP. Ha Noi c6 ty 1& nhiém cao nhat (48%), vat nudi tai tinh Thai Nguyén va Son
La cling c6 ty Ié nhiém la 43%. Ty I¢ luu hanh cua Anaplasma spp. trén trau, bo,
dé va ngua lan luot 1 56,0%; 73,3%; 31,3% va 18,0%. C4c loai vat nudi ¢ tinh
biét duc nhiém Anaplasma spp. voi ty 1¢ 1a 33,7% (95%Cl: 26,9 - 40,4); va tinh
biét cai co ty 1é nhidém la 49,8% (95%Cl: 44,9 - 54,6). V4t nudi & moi lua tudi déu
nhiém Anaplasma spp. Trong d6, vt nudi trong nhém < 1 nim tudi, nhém 1 - 5 tudi

va nhém > 5 tudi ¢d ty & nhiém Anaplasma spp. lan luot 12 40,9%; 46,2%:; 41,2%.
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Bang 3.5. Két qua xac dinh sy luu hanh cuia Babesia spp. ¢ trau, bo, dé va ngua

vao mua he
Chi tiéu S6 kiém | S6 nhiém Ty lé 959%4Cl p-value
theo doi tra (con) (con) nhiem (%o) (n = 600)
Loai vat 600 73 12,2 9,7-151 | <0,0001
Tréu 150 13 8,7 41-13.2
Bo 150 35 23,3 16,5 - 30,1
Dé 150 4 2,7 0,7-53
Ngua 150 21 14,0 8,4 -19,6
Tinh/TP 600 73 12,2 9,7-151 | <0,0001
Ha Noi 200 26 13,0 8,3-17,7
Thai Nguyén 200 40 20,0 14,4 - 25,6
Son La 200 7 3,5 0,9-6,11
Tinh biét 600 73 12,2 9,7-151 >0,05
Puc 190 26 13,7 8,8-18,6
Céi 410 47 11,5 8,4 - 14,6
Nhom tudi 600 73 12,2 9,7-151 >0,05
<1 tudi 66 7 10,6 3,1-18,1
1-5 tudi 420 48 11,4 8,4 -14,5
> 5 tudi 114 18 15,8 9,1-225

Két qua bang 3.5 cho thy, vao mia hé loai Babesia spp. luu hanh trén trau,
bo, dé, ngua tai ba tinh/TP mién Bic, Viét Nam vai ty 18 nhiém chung 1a 12,2%
(95%Cl: 9,7 - 15,1). Trong do, ty I& nhiém Babesia spp. trén trau, bo, dé va ngua
lan luot 1a: 8,7%:; 23,3%:; 2,7% va 14,0%, cao nhat & loai vat cha 1a bo (23,3%; p
< 0,0001). Vat nuéi ca 3 tinh/TP déu nhiém Babesia spp.; trong d6, ty I& nhiém
Babesia spp. cao nhat ¢ cac loai vat nudi tai tinh Thai Nguyén (20,0%) va thap
nhat & c4c loai vat nudi tai tinh Son La (3,5%). Trau, bo, dé va ngua c6 tinh biét
duc nhiém Babesia spp. voi ty 1¢ 1a 13,7% (95%Cl: 8,8 - 18,6); va tinh biét cai co
ty 1¢ nhiém 1a 11,5% (95%Cl: 8,4 - 14,6). Ty Ié nhiém Babesia spp. c6 khuynh
hudng ting dan tir nhom tudi dudi 1 ndm tudi dén nhém >5 nam tudi (10,6% - 15,8%).
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Bang 3.6. Két qua xac dinh su luu hanh cua Theileria spp. o trau, bo, dé va ngua

vao mua he
Chi tiéu 0 Kié 6 nhié ar -value
theo di tsr(a)\ l((cl;glrrlln) SO(::r:jm nhigqlf%) 95%Cl (ﬁ = 600)
Loai vat 600 155 25,8 22,4-295| <0,0001
Tréu 150 45 30,0 22,6 - 37,4
Bo| 150 56 37,3 29,6 - 45,1
Dé| 150 18 12,0 6,8-17,2
Ngua| 150 36 24,0 17,1-30,9
Tinh/TP 600 155 25,8 22,4-295| <0,0001
HaNoi | 200 53 26,5 20,4 - 32,6
Théai Nguyén 200 81 40,5 33,7-47,3
SonlLa| 200 21 10,5 6,2 -14,7
Tinh biét 600 155 25,8 224-295| >0,05
Pyc| 190 50 26,3 20,0 - 32,6
Cai| 410 105 25,6 21,4-29,8
Nhom tudi 600 155 25,8 22,4-295| <0,05
<1 tudi 66 18 27,3 16,4 - 38,1
1-5tudi | 420 97 23,1 19,1-27,1
> 5 tudi 114 40 35,1 26,3 - 43,9

Két qua bang 3.6 cho thay, vao mua hé Theileria spp. luu hanh trén cac loai
vat nudi voi ty 18 1a 25,8% (95%CI: 22,4 - 29,5). Vat nudi co ty 18 luu hanh lan
luot 1a: trau (30%); bo (37,3%); dé (12,0%) va ngua (24%). Trong do, bo co ty 1¢
lwu hanh cao nhét (37,3%) va dé co ty 18 luu hanh thip nhat (12,0%). T4t ca c4c
loai vat nudi ¢ ca 3 tinh/TP déu nhidm Theileria spp.; trong d6, vt nudi ¢ tinh
Thai Nguyén nhiém Theileria spp. cao nhét (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. Vai ty 18 1a 26,3% (95%Cl: 20,0 - 32,5); va tinh biét cai cd ty I& nhiém la
25,6% (95%Cl: 21,4 - 29,8). Trau, bo, dé va ngua & moi lra tudi déu nhiém
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Theileria spp., tuy nhién cac nhom tudi khac nhau c6 ty 1é luu hanh khac nhau. Vat
nudi trong nhdm tudi > 5 tudi c6 ty & nhidm cao nhat (35,2%), tiép dén 1a nhom <
1 tudi (27,3%) va thap nhat 1a nhém 1 - 5 tudi (23,1%).

Qua két qua & bang 3.4, 3.5 va 3.6 cho thay, vao mua he ty 1& luu hanh cac
bénh ky sinh tring duong mau gay ra boi cac loai Anaplasma spp., Babesia spp.
va Theileria spp. ¢ trau, bo, dé va ngua tai 3 tinh/TP (Ha Noi, Thai Nguyén, Son
La) cao hon so v&i mua xuan. Trong do, vat nuodi tai 3 tinh/TP ¢6 ty 1€ luvu hanh
Anaplasma spp. cao nhat (44,7%), tiép dén 1a Theileria spp. (25,8%) va thap nhat
la Babesia spp. (12,2%).

Dé thay duoc su bién dong ty 16 lvu hanh cua cac loai ky sinh tring dudong
mau trén trau, bo, dé va ngua vao mua hé mot cach rd nét hon, ching toi tién hanh
so sanh ty 1€ luu hanh cua cac loai ky sinh trung duong mau theo loai vat nudi,
theo dia diém nghién ctru, theo tinh biét va theo nhom tudi. Két qua dugc thé hién

& biéu d6 hinh 3.2.
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Ty 1¢ nhidm (%)

=Trau ®=Bo =D& *Ngua Ty 1¢ nhiém (%) WHaNGi = Thii Nguyén = Som La
80.0 73.3 80.0
60.0 60.0
43 43
40.0 37.3 40.0 -
' 30.0 '
23.3 24.0
18.0 20
20.0 14.0 12.0 20.0 13 105
3 1E
z - = H
A Anaplasma spp. Babesia spp. Theileria spp. Anaplasma spp. Babesia spp. Theileria spp.
Ty 1& nhiém (%) #byc  mCéi Ty 1& nhidm (%) E<ltubi ®1-5tudi  m>5tudi
80.0 80.0
60.0 198 60.0
. 46.2
40.9 41.2
40.0 40.0 35.1
263 256 273 23.1
15.8
C Anaplasma spp. Babesia spp. Theileria spp. D Anaplasma spp. Babesia spp. Theileria spp.

Hinh 3.2. Biéu d0 so sanh ty 1¢ luu hanh ciia cac loai ky sinh tring dwong méu vao miahe
(3.2A: theo loai vat nubi; 3.2B: theo dia diém nghién ctru; 3.2C: theo tinh biét; 3.2D: theo nhom tuoi)




Biéu d6 so sanh ty 1& lwu hanh chung cua céac loai ky sinh tring dudng mau
trén cac loai vat nudi vao mua hé dugc thé hién ¢ hinh 3.2 cho thiy: cac loai
Anaplasma spp., Babesia spp. va Theileria spp. luu hanh trén trau, bo, dé, ngua
voi ty 1€ dao dong tir 2,7% - 73,3% (hinh 3.2A). Trong d6, Anaplasma spp. la loai
ky sinh tring duong mau Iuu hanh cao nhat & cac loai vat nudi, véi ty 1 nhiém tir
18,0% dén 73,3%. Loai Anaplasma spp. luu hanh cao hon cac loai ky sinh tring
duong méau con lai, do ngoai ve 13 véc to truyén bénh thi Anaplasma spp. con duoc
lay truyén co hoc bai cac loai véc to truyén bénh khac nhu: rudi Stomoxys spp.,
mong Tabanus spp. va mudi (Bautista-Garfias va ctv, 2021; Battilani va ctv, 2017;
Atif, 2016; Guo va ctv, 2016). Bo 1a loai vat nudi nhiém cao nhat d6i véi tit ca cac
loai ky sinh tring duong mau duogc kiém tra va dé it cam nhiém nhat dbi v6i loai
Babesia spp. do bo la vat chu wva thich cua ve R. (B) microplus - ve mét vat chu,
da duoc ghi nhan 14 truyén ca Anaplasma spp., Babesia spp. va Theileria spp.
(Hornok va ctv, 2024; Spickler, 2007).

Tac gia Nguyén Thi Hong Chién (2021) va Phing Quang Truong va ctv
(2008) cho biét, bo tai Ba Vi, Ha Noi nhidm Anaplasma spp. véi ty 18 lan luot 12
43,53% vao mua hé va 41,0% trong thoi gian tir 7/2006 dén 7/2008. Két qua nghién
clru cua chung toi cao hon két qua nghién ctu trén, do trong nghién ctu ndy cua
chung t6i, mam bénh duoc chan doan phat hién bang phuong phép sinh hoc phan
tir (nested PCR) c6 d6 nhay va do dic hiéu vuot troi so véi cac phuong phap chan
doan mam bénh truyén théng ma céc nghién ctu trude day st dung (Green va
Sambrook, 2019) va khéac nhau ¢ vi tri dia ly, diéu kién chian nuéi, yéu tb sinh thai.
Nghién ctu caa ching toi thuc hién tai 3 dia diém nghién cau (TP Ha Noi, Théi
Nguyén va Son La). Nhom tac gia trén sir dung ky thuat nhuém giemsa dé chan
doan phat hién ky sinh trung dudng mau ¢ bo tai Ba Vi, Ha Noi.

Vit nudi tai 3 tinh/TP déu nhidm ca 3 loai ky sinh trung duong méu (hinh
3.2B). Vat nudi & TP. Ha Noi co ty & nhiém dao dong tir 13% - 48%; vat nudi &
tinh Thai Nguyén c6 ty 1é nhiém dao dong tir 20,0% - 43,0% va vat nudi & tinh
Son La c6 ty 1é nhiém dao dong tir 3,5% - 43,0%. Vat nudi ¢ ca 3 tinh/TP déu co
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ty 1& nhiém Anaplasma spp. cao nhat (43% - 48%) trong 3 loai ky sinh tring, tiép
dén 1a Theileria spp. (10,5% - 40,5%) va thap nhat 12 Babesia spp. (3,5% - 20%).

Céc loai vat nudi cé tinh biét duc nhiém Anaplasma spp., Babesia spp. va
Theileria spp. véi ty & tir 13,7% - 33,7% va tinh biét cai cd ty I& nhiém tir 11,5%
- 49,8% (hinh 3.2C). Vat nudi & tat ca cé4c lra tudi déu nhidm ca 03 loai ky sinh
trung duong mau co ty 1¢ nhiém dao dong tir 10,6% - 46,2% (hinh 3.2D). Trong
do6, vat nudi nhém <1 tudi co ty 1é nhidm tir 10,6% - 40,9%: nhém 1 - 5 tudi ¢ ty
1& nhidm tir 11,4% dén 46,2%; nhdm >5 tudi cd ty 1 nhidm tir 15,8% dén 41,2%.
Theo chiing toi, c¢d thé do vat nudi tudi cang cao thi thai gian tiép xdc véi cac loai
ve, rudi, mong, mudi mang mam bénh cang cao nén nguy co gip cac giai doan cua
ve mang mam bénh cang nhiéu; vi vay kha ning bi nhiém bénh ting dan theo lia
tudi. Do d6, ty 18 nhiém cia vat nudi > 5 nam tudi va 1 - 5 ndm tudi nhiém cao
hon. Vat nudi <1 nam tudi co hdi tiép x(c mam bénh it hon nén ty 18 nhidm thap
hon. Diéu nay dan dén su 1y lan Anaplasma spp., Babesia spp. va Theileria spp.
va gay bénh trén vat nubi ¢ la tudi nay cao hon so véi vat nudi < 1 nim tudi.
Nguyén Hiru Hung va ctv (2014) cho biét, bd ¢ tat ca cac lta tudi déu nhidm ky
sinh tring duong mau va ty 1 nhiém tiang dan theo nhém tudi. Bo cang Ion thi thoi
gian tiép xdc véi cac loai véc to truyén bénh mang mam bénh cang cao, nén kha
nang bi nhiém bénh ting dan theo lta tudi. Theo Phing Quang Trudng va ctv
(2008), nghién cau tinh hinh nhiém ky sinh tring dudng mau tai Ba Vi, Ha Noi
cho biét, bo trong do tudi sinh san ¢6 ty 1¢ nhiém ky sinh tring duong mau cao hon
bo trong d6 tudi bé con.

Két qua nghién ctu cia chung toi twong dong véi nhan dinh trude day cua
cac tac gia Nguyén Hiru Hung va ctv (2014), Phung Quang Trudng va ctv (2008).
3.1.1.3. Két qud xdc dinh sw lwu hanh cia Anaplasma spp., Babesia spp. va

Theileria spp. o trau, bo, dé, ngwa vao mua thu

Su luu hanh cta Anaplasma spp., Babesia spp. va Theileria spp. ¢ trau, bo,

dé, ngua vao mua thu dugc thé hién trong cac bang 3.7, 3.8 va 3.9.
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Bang 3.7. Két qua xac dinh sy luu hanh ciia Anaplasma spp. ¢ trau, bo, dé va
ngua vao mua thu

Chi tiéu So kiém | SO nhiém | Ty I8 osoec | Pvalue
theo dbi tra (con) (con) nhiém (%) (n =600)
Loai vat 600 228 38,0 34,1-42,0 | <0,0001
Trau | 150 70 46,7 38,6 - 54,7
Bo| 150 82 54,7 46,7 - 62,7
Dé| 150 35 23,3 16,5 - 30,1
Ngua | 150 41 27,3 20,2 - 34,5
Tinh/TP 600 228 38,0 341-42,0 | >0,05
HaNoi | 200 84 42,0 32,1-48,9
Théi Nguyén | 200 72 36,0 29,3-42,7
SonLa| 200 72 36,0 29,3 - 42,7
Tinh biét 600 228 38,0 341-42,0 | <0,05
Pyc| 183 53 31,7 24,9 - 38,5
Cai| 417 170 40,7 36,0 - 45,5
Nhém tudi 600 228 38,0 34,1-42,0| >0,05
<1 tudi 77 23 29,9 19,6 - 40,2
1-5tubi | 191 81 42,4 35,4 - 49,5
>5tudi| 332 124 37,3 32,1-42,6

Bang 3.7 cho thdy, vao mua thu Anaplasma spp. luu hanh trén cac loai vat
chii trau, bo, dé, ngua véi ty 1 nhiém chung la 38,0% (95%CI: 34,1 - 42,0). Trong
d6, ty 18 luu hanh cua loai Anaplasma spp. cao nhat & bo (54,7%:; p < 0,0001), thap
nhat ¢ dé (23,3%). Vat nudi ¢ ca 3 tinh/TP déu nhiém Anaplasma spp. ty & dao
dong tir 36% - 42%. Trau, bo, dé va ngua cd tinh biét duc nhiém Anaplasma spp.
VGi ty 18 31,7% (95%CI: 24,9 - 38,5); va tinh biét cai co ty 18 1a 40,7% (95%Cl:
36,0 - 45,5). Vat nudi & moi ltra tudi déu nhim Anaplasma spp. véi ty 18 nhiém tur
29,9% dén 42,2%.
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Bang 3.8. Két qua xac dinh sy luu hanh cua Babesia spp. ¢ trau, bo, dé va ngyua

vao mua thu
Chi tiéu 6 kié 6 nhié v 16 -value
theo dbi tSr(; lfé?:) So(cl:l:r:jm nhél);llf%) 95%eC (Fr)1 =600)
Loai vat 600 68 11,3 8,9-14,1 | <0,0001
Trau | 150 11 7,3 3,1-115
Bo| 150 45 30,0 22,6 - 37,3
Dé| 150 3 2,0 0-43
Ngua | 150 9 6,0 2,2-9,8
Tinh/TP 600 63 11,3 89-141 | >0,05
HaNoi| 200 19 9,5 54 -13,6
Thai Nguyén | 200 25 12,5 79-17.1
SonLa| 200 24 12,0 7,5-16,5
Tinh biét 600 68 11,3 89-141 | >0,05
Puc| 183 16 8,7 46-129
Cai| 417 52 12,5 9,3-15,7
Nhém tudi 600 68 11,3 89-141 | >0,05
<1 tudi 77 6 7,8 1,8-13,8
1-5 tudi 191 30 15,7 10,5 - 20,9
> 5 tudi 332 32 9,6 6,5-12,8

Két qua xac dinh su luu hanh ciia Babesia spp. trén cac loai vat chu trau,
bo, dé va ngua vao mua thu thé hién & bang 3.8 cho thiy, Babesia spp. luu hanh
trén trau, bo, dé, ngua véi ty 1& nhiém la 11,3% (95%Cl: 8,9 - 14,1). Trong do, ty
1& Iuu hanh cua loai Babesia spp. cao nhat & bo (30,0%; p<0,0001) va thip nhét &
dé (2,0%). Vat nudi ¢ tinh Thai Nguyén co ty 1€ luu hanh cta loai Babesia spp.
cao nhat (12,5%) va tai TP. Ha Noi ¢d ty Ié lvu hanh thap nhat (9,5%). Vat nubi co
tinh biét duc nhiém Babesia spp. véi ty 1& 1a 8,7% (95%Cl: 4,6 - 12,9); va tinh biét

75



ci c0 ty 16 nhiém 14 12,5% (95%CL: 9,3 - 15,7). Trau, bo, dé va ngua & moi ltra tudi
déu nhiém Babesia spp. vdi ty 18 dao dong tir 7,8% - 15,7%.

Bang 3.9. Két qua xac dinh sy lvu hanh cua Theileria spp. & trau, bo, dé va ngua

vao mua thu
Chititu | Sokiém | So nhiém | Ty ¢ nhiém | o . | p-value
theo ddi | tra(con) |  (con) (%) (n = 600)
Loai vat 600 116 19,3 16,2 - 22,7 | <0,0001
Trau| 150 24 16,0 10,1-21,9
Bo| 150 57 38,0 30,2 - 45,8
Dé| 150 10 6,7 2,6 - 10,7
Ngua 150 25 16,7 10,7 - 22,7
Tinh/TP 600 116 19,3 16,2-22,7 | <0,05
HaNoi | 200 29 14,5 9,6 - 19,4
Théi Nguyén | 200 49 24,5 18,5 - 30,5
SonLa| 200 38 19 13,5-24,5
Tinh biét 600 116 19,3 16,2-22,7 | >0,05
Puc| 183 34 18,6 12,9 - 24,2
Cai| 417 82 19,7 15,8 - 23,5
Nhém tudi 600 116 19,3 16,2-22,7 | >0,05
<1 tudi 77 10 13,0 5,4 - 20,6
1-5tu6i | 191 46 24,1 18,2 - 30,8
>5tudi| 332 60 18,1 13,9-22,2

Két qua xac dinh sy luu hanh cua Theileria spp. vao mia thu & trau, bo, dé,

ngua thé hién & bang 3.9 cho thiy, Theileria spp. luu hanh trén trau, bo, dé, ngua Voi
ty 1¢ nhiém 1a 19,3% (95%CI: 16,2 - 22,7). Trong do, ty 1¢ luu hanh Theileria spp.
cao nhat ¢ bo (38,0%), tiép dén 1a ngua (16,7%), trau (16,0%) va thap nhat 14 dé
(6,7%). Vat nudi & ca 3 tinh/TP (TP. Ha Noi, Thai Nguyén va Son La) déu nhidm
Theileria spp. véi ty I¢ dao dong tur 19,0% - 24,5%. Trong do6, ty I¢ Iuvu hanh
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Theileria spp. cao nhat ¢ tinh Thai Nguyén (24,5%), tiép dén 1a TP. Ha Noi (14,5%)
va thap nhat I ¢ tinh Son La (19,0%). Trau, bo, dé va ngua cd tinh biét duc nhiém
Theileria spp. voi ty 1¢ 12 18,6% (95%Cl: 12,9 - 24,2); va tinh biét céi co ty I¢ nhiém
1a 19,7%. T4t ca cac loai vat nudi & moi lra tudi déu nhiém Theileria spp. Nhom vat
nudi tir 1 - 5 tudi cd ty 1é nhidm cao nhat (24,1%, 95%Cl: 18,2 - 30,8), tiép dén la
nhom vat nudi trén 5 tudi (18,1%; 95%Cl: 13,9 - 22,2) va thap nhat Ia vat nudi
dudi 1 nam tudi (13,0%; 95%Cl: 5,4 - 20,6).

Két qua bang 3.7, 3.8 va 3.9 cho thiy, vao mua thu ty 1& luu hanh cic bénh
ky sinh trung dudng mau ¢ trau, bo, dé, ngua c6 xu hudng cao hon mua xuan va
thip hon mua he. VAt nudi tai 3 tinh/TP c6 ty 1é luu hanh bénh ky sinh trang duong
mau gay ra boi loai Anaplasma spp. cao nhat (38,0%), tiép theo 1a loai Theileria spp.
(19,3%) va thip nhét 13 loai Babesia spp. (11,3%).

Dé nhin rd hon sy bién dong ty 1& luu hanh cta cac loai ky sinh tring duong
mau trén cac loai vat nudi (trau, bo, dé va ngwa) vao mua thu, chung toi tién hanh
so sanh ty 1¢ luu hanh nay theo loai vat nudi, theo dia diém nghién ciru (tinh/TP),

theo tinh biét va theo nhom tudi. Két qua duoc thé hién ¢ biéu dd hinh 3.3.
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Hinh 3. 3. Biéu d0 so sanh ty I¢ luu hanh ciia cc loai ky sinh tring dudng mau vao mua thu
(3.3A: theo loai vat nuoi; 3.3B: dia diém nghién ciru; 3.3C: tinh biét; 3.3 D: nhém tudi)




Biéu db hinh 3.3A cho thiy vao mua thu, trdu, bo, dé va ngya déu nhiém ba
loai Anaplasma spp., Babesia spp. va Theileria spp. véi ty 1€ tir 9,5% (Babesia spp.)
dén 42,2% (Anaplasma spp.). Trong d6, Anaplasma spp. luu hanh trén tat ca cac
loai vat nudi (trau, bo, dé, ngua) véi ty 18 nhidm tir 23,3% dén 54,7% va cao nhat
& bo (54,7%). Két qua nghién ctu caa ching tdi pht hop véi nhan dinh caa Pham
S§ Lang va ctv (2006) khi tac gia nay cho biét, Anaplasma spp. gay bénh pho bién
nhat trén bo. Tuy nhién, ty 1& nhiém Anaplasma spp. trén bo trong nghién ctu nay
1a 54,7%, cao hon két qua nghién ctu cia (Nguy@n Thi Hong Chién, 2021). Téac
gia cho biét, ty 1 nhiém Anaplasma spp. trén bd vao mia thu tai Ba Vi, Ha Noi 1a
37,73%. S& di nhu vay 1a do dia diém nghién ctru va phuong phap chan doan gitra
cac nghién ciu khac nhau. Trong nghién ciiu ndy, chdng toi chan doan phat hién
mam bénh bang phuong phép sinh hoc phan tir (nested PCR) c6 d6 nhay va do dac
hié¢u vuot troi tai 3 tinh/TP (Ha Noi, Thai Nguyén va Son La).

Trau, bo, dé va ngua nhiém Babesia spp. ¢6 ty I¢ nhiém chung la 11,3%
(95%Cl: 8,9 - 14,1). Trong d6, ty 1& luu hanh cua Babesia spp. cao nhat ¢ bo
(30,0%), tiép dén 1a trau (7,3%), ngua (6,0%) va thip nhat & dé (2,0%). Két qua
nghién ciru vé ty 1& luru hanh cua Babesia spp. trén bo va trau cua chung toi trong
dong voi két qua cua tac gia (Yokoyama va ctv, 2015). Tac gia nay cho biét, bo va
trau déu nhiém Babesia spp.; trong d6, bo nhidm B. bovis, B. bigemina va B. ovata
Vi ty 18 1an luot 12 8,9%, 10,9% va 1,2%; trau nhiém B. bovis va B. bigemina voi
ty 18 lan luot 12 32,7%, 4,1%.

Ty I€ Ivu hanh chung cua Theileria spp. ¢ trdu, bo, dé, ngua la 19,3%. Trong
d6, bo ¢o ty 18 nhidm cao nhat (38,0%) va dé cd ty Ié nhiém thap nhat (6,7%). Két
qua nghién ctu cua ching toi khéac so vai két qua cua tac gia Khukhuu va ctv
(2011) nghién ctru tai Thira Thién Hué. Téc gia cho biét, T. orientalis luu hanh &
bo va trau vai ty 1 nhiém lan luot & 13 13,8%:; 25,6% va khong luu hanh trén de.
Sy sai khac nay 1a do khac nhau vé dia diém nghién ctru, phuong phap nghién ctu

va thoi diém nghién cuu.
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Vat nudi ¢ ca 3 tinh/TP (Ha Noi, Thai Nguyén va Son La) déu nhiém
Anaplasma spp., Babesia spp., Theileria spp. véi ty 18 tir 9,5% dén 42,0%. Trong
d6, ty 1& Iuu hanh cua loai Anaplasma spp. cao nhat & TP. Ha Noi (42%) va tiép
dén 1a Theileria spp. cao nhét & tinh Thai Nguyén (24,5%), thap nhét 1a Babesia spp.
& TP Ha Noi (9,5%) (Hinh 3.3B).

Biéu d6 hinh 3.3C cho thdy, ty 1& luu hanh cua Anaplasma spp., Babesia
spp. va Theileria spp. ¢ vat nudi co tinh biét cai dao dong tur 12,5% - 40,7% va cao
hon so vai tinh biét duc ¢ ty 1€ dao dong tur 8,7% - 31,7%, su sai khac nay khéng
c6 y nghia thng ké (p>0,05).

Trau, bo, d& va ngua ¢ moi lta tudi déu nhidm Anaplasma spp., Babesia
spp. va Theileria spp. (hinh 3.3D). Vat nudi nhiém ky sinh tring dudng mau cé
khuynh huéng ting dan tir nhém tu6i dudi 1 nam tudi dén dudi 5 nam tudi (ty 18
dao dong tir 7,8% dén 42,4%), sau d6 lai giam & nhém >5 tudi. Vat nuditir 1 - 5
nim tudi thuong duoc chin tha tap trung theo bay dan, dic biét 1a & vang nui
thudng duoc chin tha trén cac nuong riy, cac doi nli cao véi nhicu cay coi ram
rap, am thap, nhiéu ve, cén tring hoat déng. Do d6, vat nudi tir 1 - 5 tudi nhiém ve
cang cao nén nguy co gip cac giai doan ciia ve mang mam bénh, hit mau va truyén
Anaplasma spp., Babesia spp. va Theileria spp. cang cao. Vit nudi <I nam tudi co
hoi tiép xdc véi ve mang mam bénh va truyén Anaplasma spp., Babesia spp. va
Theileria spp. it hon nén ty I& nhiém thap hon. Két qua nghién ciu trén phd hop
nhan dinh cta tac gia (Pham Sy Lang va ctv, 2015) khi tac gia cho rang bo & cac lta
tudi déu nhiém Ié dang tring nhung chu yéu phd bién tir 5 thang dén 3 nam tudi.
3.1.1.4. Két qud xdc dinh sy lwu hanh cia Anaplasma spp., Babesia spp. va
Theileria spp. ¢ trdu, bo, dé va ngua vao mua dong

Su luu hanh cua Anaplasma spp., Babesia spp. va Theileria spp. ¢ trau, bo,

dé va ngua vao mua déng duoc thé hién trong cac bang 3.10, 3.11, 3.12.
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Bang 3.10. Két qua xac dinh sy Ivu hanh ciia Anaplasma spp. & trau, bo,
dé va ngua vao mua dong

Chi tiéu S6 kiém | S6 nhiém Ty 1¢ 9594Cl p-value
theo doi tra (con) (con) nhiém (%) (n =600)
Loai vt 600 62 10,3 80-131 | >0,05
Trau | 149 17 11,4 6,3-16,5
Bo| 188 23 12,2 75-17,0
Dé| 142 8 5,6 1,8-94
Ngua | 121 14 11,6 58-17,3
Tinh/TP 600 62 10,3 80-131 | <0,05
HaNoi| 200 14 7,0 3,4-10,6
Thai Nguyén | 200 19 9,5 54 -13,6
SonLa| 200 29 14,5 9,6 - 19,4
Tinh biét 600 62 10,3 80-131 | <0,01
Pyc| 188 28 14,9 9,8 -20,0
Cai| 412 34 8,3 5,6 - 10,9
Nhém tudi 600 62 10,3 80-131 | >0,05
<1 tudi 48 2 4,2 1,6-9,9
1-5tuoi | 357 33 9,2 6,2-123
>5tuoi | 195 27 13,8 9,0 -18,7

Bang 3.10 cho thiy, vao mua dong Anaplasma spp. Iuu hanh trén céc loai
vat chu trau, bo, dé, ngua voi ty 18 1a 10,3% (95%Cl: 8,0 - 13,1). Bo nhiém
Anaplasma spp. cao nhét véi ty 18 1a 12,2% va dé nhiém Anaplasma spp. thip nhat
véi ty 1€ 1a 5,6%. Anaplasma spp. luu hanh trén trau, bo, dé, ngua & ca 3 tinh/TP
(TP Ha Noi, Thai Nguyén, Son La) véi ty 18 nhiém tir 7,0% dén 14,5%. Trong do,
ty 16 luu hanh cua loai Anaplasma spp. trén cac loai vt nudi cao nhat & tinh Son
La (14,5%; p < 0,05) va thdp nhat & TP. Ha Noi (7,0%). Cac loai vat nudi co tinh
biét duc nhiém Anaplasma spp. véi ty 18 1a 14,9% (95%CI: 9,8 - 20,0) va tinh biét
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cai co ty 1& nhiém 1a 8,3% (95%CL: 5,6 - 10,9). VAt nudi & moi lira tudi déu nhiém
Anaplasma spp. vai ty 1 tir 4,2% - 13,8%. Vat nuoi >5 tudi nhiém Anaplasma spp.
cao nhat (13,8%) va <1 tu6i nhiém thap nhat (4,2%).

Bang 3.11. Két qua xac dinh sy luu hanh cua Babesia spp. ¢ triu, bo, dé
va ngua vao mua dong

Chi tiéu S8 kiém | S nhiém | Ty I¢ nhiém p-value
theo doi tra (con) (con) (%) 95%C] (n=
600)
Loai vt 600 14 2,3 1,3-3,9 | <0,01
Trau| 149 0 0 0
Bo| 188 10 53 2,1-85
Dé| 142 0 0 0
Ngwa | 121 4 3,3 0,1-6,5
Tinh/TP 600 14 2,3 1,3-3,9 | <0,001
HaNo6i| 200 11 5,5 2,3-8,7
Thai Nguyén | 200 1 0,5 04-24
SonLa| 200 2 1 05-15
Tinh biét 600 14 2,3 1,3-39 | >0,05
Puyc | 188 4 2,1 0,6 -4,2
Cai| 412 10 2,4 0,9-39
Nhém tuoi 600 14 2,3 1,3-39 | >0,05
<1 tudi 48 0 0 0
1-5tudi | 357 8 2,2 0,7-3,7
> 5 tudi 195 6 3,1 0,6-55

Két qua xac dinh su luu hanh cua Babesia spp. trén triu, bo, dé va ngwa vao
mua déng & bang 3.11 cho thay, Babesia spp. luu hanh trén trau, bo, dé, ngua véi
ty 1€ 1a 2,3% (95%Cl: 1,3 - 3,9). Trong do, ty 1¢ luu hanh cta loai Babesia spp. cao
nhat & bo (54,7%; p < 0,005), tiép dén 1a ngua (3,3%) va khdng luu hanh & dé va
trau. Vat nudi & ca 3 tinh/TP (Ha Noi, Thai Nguyén, Son La) déu nhiém Babesia spp.
ty 1& dao dong tir 0,5% - 5,5%. CAc loai vat nudi cé tinh biét duc nhiém Babesia spp.
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véi ty 1€ 2,1% (95%CI: 0,6 - 4,2) va tinh biét cai co ty 1é nhiém 14 2,4% (95%Cl:
0,9 - 3,9). Trau, bo, dé va ngua & moi lra tudi déu nhidm Babesia spp. vai ty 1é
nhiém chung 1a 2,3%. Trong d6, vat nudi <1 tudi khdng nhiém Babesia spp.; vat
nudi tir 1-5 tudi va >5 tudi nhiém Babesia spp. vai ty 18 1an luot 14 2,2% va 3,1%.

Bang 3.12. Két qua xac dinh sy luu hanh cua Theileria spp. ¢ trau, bo, dé va
ngua vao mua dong

Sé kiém | S6 nhidm | T¥ I¢ nhiém p-value
tra (con) (con) (%) 9% (n=
600)
Loai vat 600 36 6,0 4,2-82 | <0,001
Trau | 149 15 10,1 5,3-14,9
Bo| 188 6 3,2 0,7-57
Dé| 142 2 1,4 0,5 - 3,4
Ngua | 121 13 10,7 52-16,3
Tinh/TP 600 36 6,0 4,2-872 | <0,001
HaNoi| 200 3 1,5 0,2-32
Thai Nguyén | 200 13 6,5 3,1-99
SonLa| 200 20 10,0 5,8 - 14,2
Tinh biét 600 36 6,0 4,2-8,2 |<0,0001
Pyc| 188 23 12,2 7,5-16,9
Cai| 412 13 3,2 1,5-4,8
Nhém tudi 600 36 6,0 42-82 | >0,05
<1 tubi 48 0 0 0
1-5tudi | 357 23 6,4 3,9-9,0
>5t6i| 195 13 6,7 3,1-10,2

Sy luu hanh cua Theileria spp. vao mua dong thé hién ¢ bang 3.12 cho thay,
Theileria spp. Iuu hanh trén céac loai vat chu trau, bo, dé, ngua véi ty 1€ 1a 6,0%
(95%Cl: 4,2 - 8,2). Trong d6, ty 1¢ nhiém Theileria spp. & ngua 13 10,7%; tiép dén
14 trau (10,1%), bo (3,2%) va thap nhat 1a dé (1,4%). Theo do, ty 1¢ nhiém Theileria spp.
trén triu, ngua cao hon han so v4i dé va bo, su khac biét c6 y nghia vé mit thong

ké (p = 0,001). Trau, ngya 1a vat chu wa thich cia céac loai mong, rudi ky sinh va
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hat mau. Trong d6, véc to truyén bénh chil yéu cua Theileria spp. 14 cac loai rudi
(rudi trdu Stomoxys calcitrans, rudi ngya Haematobia irritans) va mong nhu

Tabanus spp. (Lakew va ctv, 2023; Pham Sy Lang va ctv, 2008).

Vat nudi ¢ ca 3 tinh/TP (Ha Noi, Thai Nguyén, Son La) déu nhiém Theileria spp.
ty Ié dao dong tir 1,5% - 10,0%. Cac loai vat nudi co tinh biét duc nhiém Theileria spp.
Vi ty 18 12,2% (95%Cl: 7,5 - 16,9); va tinh biét cai ¢d ty 1& nhiém 1a 3,2% (95%CI:
1,5-4,8). Trau, bo, dé va ngua tai 3 tinh/TP (Ha No6i, Thai Nguyén, Son La) nhiém
Theileria spp. ¢ tat ca cac ltra tudi. Ty 16 nhiém & trau, bo, dé va ngua ting dan theo
tudi. Trong d6, vat nudi <1 tudi khdng nhiém Theileria spp.; vét nudi tir 1-5 tudi va

>5 tudi nhiém Theileria spp. voi ty 18 1an luot 13 6,4% va 6,7%.

Su luu hanh ctia Anaplasma spp., Babesia spp. va Theileria spp. ¢ trau, bo,
dé va ngya vao mua dong duoc thé hién trong cac bang 3.10, 3.11, 3.12. cho thay,
ty 1¢ luu hanh bénh ky sinh trung duong mau gay ra bai cac loai Anaplasma spp.,
Babesia spp. va Theileria spp. thip nhat trong 4 mua. Trong do, ty 1& luu hanh
bénh ky sinh tring dudng mau gay ra bai loai Anaplasma spp. 1a cao nhat (10,3%),
tiép dén 1a loai Theileria spp. (6,0%) va thap nhit 14 loai Babesia spp. (2,3%) &
trau, bo, dé va ngua tai 3 tinh/TP thuc hién nghién ctu.

Dé thay r6 hon sy bién dong ty 1& luu hanh cua cac loai ky sinh tring duong
mau trén triu, bo, dé va ngua vao mua dong, chung toi tién hanh so sanh ty 1& luu
hanh cua céc loai ky sinh tring duong méau theo loi vat nudi, theo dia diém nghién
ctru (tinh/TP), theo tinh biét va theo nhom tudi. Két qua duogc thé hién & biéu do

hinh 3.4.
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Hinh 3.4. Biéu d6 so sanh ty I¢ luu hanh cua céac loai ky sinh tring duong mau o trau, bo, dé va ngua vao mua dong
(3.4A: theo loai vat nudi; 3.4B: dia diém nghién ctu; 3.4C: tinh biét; 3.4D: nhom tudi)




Biéu do hinh 3.4A cho thiy, vao mua dong cac loai ky sinh dudng mau
Anaplasma spp., Babesia spp. va Theileria spp. luu hanh trén cac loai vat chu trau,
bo, dé&, ngua voi ty 1¢ nhiém dao dong tir 0 - 12,2% do mua dong lanh va kho céac
loai véc to (ve, rudi va mong) dung hoic it phét trién nén anh huong dén ty 16 luu
hanh cua céc loai nay. Trong d6, bo nhiém Anaplasma spp. cao nhét vai ty I¢ 1a
12,2% va thap nhat & dé véi ty 18 14 5,6%. Két qua nghién ctiu cia chung toi twong
ddng vai két qua nghién ctu cua tac gia (Nguyén Thi Hong Chién, 2021) khi tac
gia cho biét, Anaplasma spp. Iuu hanh trén bo vao mua dong véi ty I¢ nhiém la
11,42%. Bén canh d6, Anaplasma spp. da duoc ghi nhan truyén qua rudi, mong,
mudi hit mau (ho Stomoxydidae va mong Tabanus spp.) qua phuong thirc co hoc.
Rudi va mong hoat dong quanh nam (Battilani va ctv, 2017; Atif, 2016; Guo va
ctv, 2016). Do d6, vao mua dong Anaplasma spp. luu hanh trén trdu, bo, dé va
ngua cao nhat (5,6% - 12,2%), tiép dén 1a Theileria spp. (3,2% -10,7%) va thap nhat
Ia Babesia spp. (0% - 5,3%).

Trau, bo, dé, ngya tai 3 tinh/TP (Ha N6i, Thai Nguyén, Son La) déu nhiém
ca ba loai ky sinh tring duong méu véi ty 18 dao dong tir 0,5% dén 14,5% (hinh
3.4B), do mua déng nhiét d6 va do 4m giam 1am anh huong dén kha ning hoat
dong, phat trién va sinh san cia ve va con trung. Tuy nhién, loai Anaplasma spp.
va Theileria spp. con dugc truyén lay qua cac loai rudi (Lakew va ctv, 2023). Qua
theo ddi nhiét do va d6 am vao mua dong tai 3 tinh/TP cho thay, tinh Son La thudc
viing nii Tay Bac c6 nén khi hau néi chung 4m hon Dong Bic, chénh léch c6 thé
1én @én 2 - 3 °C, phu hop cho rudi va mong hoat dong; ve R. (B) microplus I véc
to truyén bénh ky sinh tring dudng mau thuong phat trién hon ving Pong Bac
(Thai Nguyén) nén Anaplasma spp. va Theileria spp. luu hanh trén vat nudi (trau,
b0, dé va ngua) tai tinh Son La cao hon so véi vat nubi & TP. Ha N6i va tinh Thai
Nguyén.

Trau, bo, dé va ngua cd tinh biét duc nhiém Anaplasma spp., Babesia spp.
va Theileria spp. voi ty 1¢ dao dong tir 2,1% dén 14,9%; va tinh biét cai cd ty 1é tir
2,4% dén 8,3% (hinh 3.4C). Vat nudi ¢ tat ca cac la tudi déu nhiém ba loai ky sinh
tring duong mau Anaplasma spp., Babesia spp. va Theileria spp. vai ty 1€ tang
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dan theo nhém tudi (<1 tudi; 1 - 5 tudi; >5 tudi) (hinh 3.4D). Vat nudi <1 nam tudi
nhiém ky sinh dudng mau véi ty I1é thap hon do bé, nghé c6 kha nang mién dich
thdng qua khang thé caa me (Bock va ctv, 2004). Vat nudi tir 1 - 5 ndm tudi va > 5
nam tudi thuong duge chin tha tap trung theo bay dan, dic biét 1a & ving nui, vat
nudi thudng duge chan tha trén cac nuong ry, cac doi ndi cao véi nhiéu cay coi
ram rap, am thap, nhiéu ve, con tring hoat dong. Tir d6, vat nudi c6 nhiéu co hoi
tiép xdc vai ve, rudi, mong hdat mau va truyén Anaplasma spp., Babesia spp. va
Theileria spp. Diéu ndy dan dén sy lay lan Anaplasma spp., Babesia spp. va
Theileria spp. va gay bénh trén vat nudi ¢ lta tudi nay cao hon so véi vat nudi
dué6i 1 nam tudi.
3.1.1.5. So sanh ty 1é luu hanh cia cdc loai Anaplasma spp., Babesia spp. va
Theileria spp. o trdu, bo, dé va ngua theo mua

Dé nhin tong quat hon sy bién dong ty 18 luu hanh cua cac loai ky sinh tring
dudng mau theo mua luu hanh trong nam, chiing t6i tién hanh so sanh ty 16 luu hanh
nay & timg loai vt nudi. Két qua dugce thé hién & cac biéu d6 hinh tir 3.5 dén 3.11.

Ty 1é nhiém (%) Anaplasma spp. Theileria spp. Babesia spp. ==@==Ty 1 nhiém chung
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Hinh 3.5. Biéu d6 so sanh ty 1¢ luu hanh Anaplasma spp., Babesia spp. va
Theileria spp. trén trau theo mua
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Qua biéu @6 hinh 3.5 cho thay, trau c6 ty 1& nhiém chung Anaplasma spp.,
Babesia spp. va Theileria spp. dao dong tir 5,9% dén 36% & ca 4 muia. Anaplasma spp.
c6 ty 1& nhiém cao nhat (6,8% - 56,0%) trong s6 3 loai ky sinh tring dudong méu
qua theo ddi & 4 mua trong nim. Trau nhiém Anaplasma spp. & cac mla véi ty e
nhim 1an luot 13 xun (6,8%), he (56,0%), thu (46,7%), dong (11,4%). Tiép theo
la Theileria spp. co ty 1& nhiém dao dong tir 10,1% - 30,0%. Trong d9, ty 1& nhiém
cao & mia hé (30,0%) va thu (16,0%); thdp hon & mua xuan (10,2%) va dong
(10,1%). Trau nhiém Babesia spp. thap nhét trong ba loai ky sinh trung dudng
mau. Ty I& nhiém cao nhat & mia hé (8,7%) va thu (7,3%), thiap hon & mia xuan
(0,7%) va dong (0,0%).

Trén thé gi6i, bénh ky sinh trung duong mau gay ra bai loai Anaplasma spp.
trén vat nudi da ghi nhan la xay ra quanh niam va vat nudi nhiém Anaplasma spp.
c6 ty 1& nhiém bénh cao nhat vao mua hé trong nam (Okafor va ctv, 2018; Atif va
ctv, 2013). Nhu vay, két qua nghién ctru cua ching toi phi hop véi nhan dinh cua
cac tac gia trén khi xac dinh Anaplasma spp. Iuu hanh trén trdu quanh nam va
nhi&m cao nhat vao mua hé (56%).

Theileria spp. luu hanh & trén trau véi ty 1& nhidm tir 10,1% dén 30,0%, cao
nhat vao mua hé (30%) va thap nhat vao mua dong (10,1%). Két qua nghién cau
ctia chung toi phu hop vai két qua cua tac gia (Atif va ctv, 2023) ¢ Pakistan. Tac
gia nay cho biét, loai T. annulata Iuu hanh & trAu cao nhat vao mua hé (26,4%) va
thap nhat vao mua dong (2,1%). Tuy nhién, ty 1& luu hanh cua Theileria spp. & trén
trau cua ching tdi thiap hon so vé&i két qua nghién ctu & Thira Thién Hué cua tac
gia Khukhuu va ctv (2011), khi tac gia cho biét ty I& nhiém véi T. orientalis ¢ trau
la 25,6%. Ly giai sy khdc nhau nay la do nghién ctu cuaa ching téi thuc hién ¢ 3
tinh/ TP mién Béc, Viét Nam ¢ vi tri dia ly, khi hau, thoi gian 14y mau khac nhau
bao gém ca mua déng 1a mua nhiém thip nhat.

Babesia spp. luu hanh trén trau voi ty 1& nhiém dao dong tir 0,0% - 8,7%.
Trong d6, trau nhiém Babesia spp. cao nhit vao mua hé (8,7%), tiép dén 1a mua

thu (7,3%), mua xuan (0,7%) va thap nhat vao mua dong (0%). Babesia spp. di
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dugc ghi nhan luu hanh trén trén trau tai Hué vai ty 16 nhidm tir 4,1% dén 32,7%
(Weerasooriya va ctv, 2016). Két qua nghién ciru caa ching t6i thip hon so Vi

két qua nghién cru cta tac gia trén do sy sai khac vé vi tri dia ly va mua lay mau.

Ty 1¢ nhiém (%) Anaplasma spp. Theileria spp. Babesia spp. ==@==Ty 1¢ nhiém chung
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Hinh 3.6. Biéu d6 so sanh ty 1¢ lvu hanh Anaplasma spp., Babesia spp. va
Theileria spp. trén bo theo mua

Biéu dd hinh 3.6 cho thay, Anaplasma spp., Babesia spp. va Theileria spp.
luu hanh trén bo quanh ndm véi ty 1é nhiém chung dao dong tir 6,9% dén 44,6%.
Anaplasma spp. 14 ky sinh tring c6 ty 1& nhiém cao nhét (12,2% - 73,3%) trong 03
loai ky sinh trung dudng méau qua theo ddi & 4 mua trong nim. Bo nhiém
Anaplasma spp. theo lan luot tirng mua la: xuan (26,4%), hé (73,3%), thu (54,7%),
dong (12,2%). Tiép theo 1a Theileria spp. luu hanh ¢ bo qua cic mua véi ty 1¢
nhiém tir 3,2% dén 38,0%. Trong do, ty 1& nhidm cao & mua hé (37,3%) va thu
(38,0%), thap hon & mua xuén (5,5%) va déng (3,2%). Bo nhiém Babesia spp. thip
nhat trong ba loai ky sinh tring dudng méau. Ty 18 nhiém Babesia spp. ¢ bo ¢ su
dao dong qua timg mua (5,3% - 30,0%). Trong d6, ty & nhiém cao & mua hé
(23,3%) va thu (30,0%), thip hon & mua xuan (5,5%) va dong (5,3%).
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O Viét Nam, cac tac gia Pham Sy Ling (2002), Ha Thiy Hanh (1999) cho
biét, ty 1¢ nhiém bénh ky sinh tring duong mau & bo khéac nhau theo mia rd rét.
Bo thudng nhiém bénh nhiéu vao thang 7 dén thang 9. Tac gia Phung Quang
Truong va ctv (2008) cho biét, bd & huyén Ba Vi, Ha Noi nhiém Kky sinh tring
duong mau tap trung cha yéu tir thang 3 dén thang 6. Theo Nguyén Thi Hong
Chién (2021), ty 1 bo nhiém Anaplasma spp. cao nhat vao mia hé (43,53%), tiép
theo 1a mua thu (37,73%) va mua xuan (13,12%), thip nhit vao mua dong
(11,42%). Két qua nghién ctru cua ludn an twong déng véi tac gia trén khi xac dinh
Anaplasma spp. luu hanh trén bo quanh nim, bo nhiém cao nhat vao mia he va

thap nhit vao mua dong.

B0 nhiém Babesia spp. quanh nim véi ty 1é dao dong qua timg mua (5,3%
- 30,0%). Trong d6, bo nhiém Babesia spp. theo mua 1an luot 13: mua xuén (5,5%),
hé (23,3%), thu (30,0%), dong (5,3%). O Viét Nam, bénh Ié dang triing c6 thé lay
nhidm quanh nim & cac ving dich t& thudc cac tinh trung du va mién nai, nhung
bénh lay lan manh vao mua hé va mua thu tir thang 4 dén thang 9 (Pham S§ Ling

va ctv, 2015). Két qua nghién ctiu caa ching toi phil hop véi nhan dinh caa tac gia trén.

Ty 18 nhiém (%) Anaplasma spp. Theileria spp. Babesia spp. ==@==Ty 1¢ nhiém chung
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Hinh 3.7. Biéu d6 so sanh ty 1¢ luu hanh Anaplasma spp., Babesia spp. va
Theileria spp. trén dé theo mua
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Biéu d6 hinh 3.7 cho thiy, dé c6 ty 1¢ nhidm chung ky sinh tring duong
mau dao dong tir 1,4% - 15,3%. Anaplasma spp. van la ky sinh tring c6 ty 1é nhiém
cao nhét (5,6% - 31,3%) trong 03 loai ky sinh tring duong mau qua theo doi & 4
mua trong ndm. Trong d6, dé nhiém Anaplasma spp. cao nhat & vao hé (31,3%),
tiép dén ¢ mua thu (23,3%), xuan (7,1%) va thap nhat & mua dong (5,6%). Tiép
theo 1a Theileria spp. luu hanh & dé qua cac mua véi ty 1é nhiém tir 1,4% dén
12,2%. Trong dé, ty 1& nhiém cao & mua hé (12,2%) va xuan (10,3%), thap hon &
mua thu (6,7%) va dong (1,4%). Dé nhiém Babesia spp. thap nhat trong ba loai ky
sinh tring dudng mau. Ty I& nhiém Babesia spp. & dé c6 su dao dong qua ting
mua (0,05% - 2,7%). Trong do, ty 1& nhiém cao nhat & mua he (2,7%) va thu

2,0%), thap nhat & mua xuan va déng khong c6 dé nao nhiém (0,0%).
( p g g

Theo Wang va ctv (2021), ty I¢ luu hanh cua Anaplasma spp. trén dé &
Trung Québc cao nhit vao mua he, thap nhat vao mua dong. Nhu vay, két qua
nghién ctu caa chung téi phu hgp vai nhan dinh cia cac tac gia trén khi xac dinh
Anaplasma spp. luu hanh trén dé quanh nim va nhiém cao nhat vao mia he
(31,3%) va thap nhat vao mua dong (5,6%).

O Philippines, Anaplasma spp., Babesia spp. va Theileria spp. luu hanh trén
dé vai ty 1€ tir 38,64% - 77,02% (Galon va ctv, 2022a). T4c gia Islam va ctv (2021)
cho biét, Theileria spp. lwu hanh trén dé ¢ Bangladesh véi ty 18 1 8,5%. O Viét
Nam, ty 18 lru hanh Babesia spp. trén dé da duoc ghi nhan rat thap tir 0,8% - 2,0%
tai Hué (Galon va ctv, 2022b). Két qua nghién ctru cua ching t6i khac biét so véi
cac két qua nghién ctu trén. Theo chlng toi, sy khac biét trong két qua nghién ciru
nay 1a do khac nhau vé vi tria dia 1y, thoi gian 14y miu. Trong nghién ciru nay,
ching t6i thu thdp mau & ca 4 mua trong nim, bao gdm ca mua xuan va mua dong

12 mua nhiém thap nhat.
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Ty 1¢ nhidm (%) Anaplasma spp. Theileria spp. Babesia spp. ==@==Ty I¢ nhiém chung
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Hinh 3.8. Biéu d6 so sanh ty 18 luu hanh Anaplasma spp., Babesia spp. va
Theileria spp. trén ngua theo mua

Biéu db so sanh ty 1& nhiém Anaplasma spp., Babesia spp. va Theileria spp.
trén ngua theo mua (hinh 3.8) cho thy, ngua nhiém ky sinh tring duong mau
quanh nim véi ty 1é nhiém chung dao dong tir 8,5% - 18,7%. Anaplasma spp. cé
ty 1& nhiém cao nhét (8,2% - 27,3%) trong 3 loai ky sinh tring dudng mau qua theo
ddi & 4 mua trong nam. Ty 1é nhiém Anaplasma spp. ¢ timg mua la: mua xuin
(8,2%), mua he (18,0%), mua thu (27,3%) va mua dong (11,6%). Theileria spp.
luu hanh & ngya qua cac mua véi ty 16 nhidm tir 10,7% dén 24,0%; trong do, ty 18
nhiém cao & mua he (24,0%) va thu (16,7%), thdp hon & mua xun (16,4%) va
dong (10,7%). Ngua nhiém Babesia spp. thap nhét trong 3 loai ky sinh tring duong
mau. Ty I& nhiém Babesia spp. & ngua cé su dao dong qua ting mua (3,3% -
14,0%); trong d6, ty & nhiém cao nhat & mua he (14,0%), tiép dén & mua xuan va
mua thu (6,0%) va thap nhit & mua dong (3,3%).

Bénh ky sinh tring duong mau ¢ ngua do ve truyén gom céac giong
Haemaphysalis spp., Rhipicephalus spp., Dermacentor spp. Bénh lay lan quanh
nidm do ve sinh san, hdt mau ngya va truyén mam bénh. Bénh 1y lan manh vao

mua hé va mia thu (Pham S§ Lang va ctv, 2015). Két qua nghién ctu cua ching
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t6i phli hop véi nhan dinh trén khi xac dinh ngya nhiém Ky sinh trung dudng mau
quanh nam véi ty 18 dao dong tir 3,3% dén 27,3%. Trong d6, nguya nhiém
Anaplasma spp. (8,2% - 27,3%) va Theileria spp. (10,7% - 24,0%) cao hon nhiém
Babesia spp. (3,3% - 14,0%). Do bénh ky sinh trung duong mau gay ra bai loai
Babesia spp. chi truyén sinh hoc qua ve. Bénh ky sinh tring dudng mau gay ra boi
loai Anaplasma spp. va Theileria spp. ngoai ve 1a véc to truyén bénh chinh, rudi
trau Stomoxys calcitrans, rudi ngya Haematobia irritans va mong Tabanus spp.
cling 13 nhirg tic nhan truyén bénh quan trong (Bautista-Garfias va ctv, 2021;
Battilani va ctv, 2017; Atif, 2016; Guo va ctv, 2016). Ngua la vat chu wa thich cua
rudi ngura Haematobia irritans (Showler, 2014).

Két qua nghién ctu ciia luan an twong dong vai két qua nghién ctiu cia cac
tac gia (Zhang va ctv, 2023; Almazén va ctv, 2022), khi cac tac gia nay cho biét,
T. equi Ivu hanh ¢ ngua & Trung Quéc va Mexico véi ty 1& nhidm lan luot 12 23,8%,
19,0%. Trong d6, ty 1& nhidm T. equi & ngua ting dan cac nhém tudi, ngua < 3 tudi
(10,8%) va ngua > 3 tudi (35,7%). Két qua nghién ctu cua ching t6i vé su luu
hanh cua loai Anaplasma spp. va Theileria spp. ¢ ngua cao hon vai két qua nghién cau
cua tac gia (Santos va ctv, 2019) & Braxin. Tac gia nay cho biét, A. phagocytophilum
va T. equi luu hanh & ngya véi ty 1& nhiém lan luot 14 17,4% va 1,0%. Sy sai khac
nay c6 thé 1a do su khac nhau vé vi tri dia Iy va ky thuat st dung dé xac dinh su
luu hanh cua loai A. phagocytophilum va T. equi lvu hanh & ngua.

Ty 1€ Iuu hanh cua cac loai ky sinh trung duong mau cling c6 suw khac nhau
giita c4c loai vat nudi. Su bién dong nay duoc thé hién rd nét & biéu dd so sanh
chung (hinh 3.9).
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Ty 1& nhiém (%) Anaplasma spp. Babesia spp. Theileria spp.
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Hinh 3.9. Biéu d6 so sanh ty 1¢ Ivu hanh chung cac loai Anaplasma spp., Babesia
spp. va Theileria spp. theo loai vat nudi

Biéu dd hinh 3.9 cho thay, cac loai Anaplasma spp., Babesia spp. va
Theileria spp. Ivu hanh trén trau, bo, dé, ngua véi ty 1é nhiém dao dong tir 1,1% -
39,8%. Trong do, b0 12 loai vat nudi nhidm cao nhat ddi vai ca 3 loai ky sinh tring
duong mau duoc kiém tra, dao dong tir 15,4% (Babesia spp.) dén 39,8%
(Anaplasma spp.). Trau va ngua nhiém ca 3 loai ky sinh tring duong mau dugc
kiém tra, dao dong tir (4,2%: 7,6%; Babesia spp.) dén (30,4%:; 17,3%:; Anaplasma spp.)
twong ung. D& 12 loai vat nudi nhiém thap nhét déi vai ca 3 loai ky sinh tring dudng
méu duoc kiém tra, dao dong tir 1,1% (Babesia spp.) dén 16,9% (Anaplasma spp.).

Theileria spp. Iuu hanh trén vat nudi trau, bo, dé va ngua véi ty I& nhiém
dao dong tir 7,7% - 19,7%. Két qua nghién ciru ndy cua chung toi twong dong voi
két qua nghién ciru gan déy tai mién Bac cua hai nhom tac gia khac. Hai nhom tac
gia nay cho biét, ty 1é nhidm Theileria spp. trén bo & tinh Ha Nam la 13,68%
(Nguyén Thi Hong Chién va ctv, 2023) va bo & TP. Ha Nbi 12 18,9% (Phung Quang
Truong va ctv, 2008). Trong 4 lodi vat nudi kiém tra, bo 1a loai vat nudi cd ty 1¢
nhiém Theileria spp. cao nhat (19,7%), dé it nhiém véi Theileria spp. nhat (7,7%).

Két qua nghién ctru cua ching toi vé ty 18 luu hanh cua loai Theileria spp.
trén trau thap hon két qua nghién ctu caa nhdm tac gia & Hué. Nhom tac gia cho
biét, ty 1 luu hanh cua Theileria spp. ¢ trau 1a 25,6% (Khukhuu va ctv, 2010). Sy
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sai khac nay c6 thé 1a do thoi diém 1y mau khac nhau va diéu kién khi hau ¢ mién
Trung thudng ning néng quanh niam, khong c6 mua dong. Trong nghién ctru nay,
chung t6i thu thip mau & ca 4 mua trong ndm, bao gdm ca mua déng 1a mua nhidm
thap nhat. Do mua dong cac loai véc to truyén bénh it phat trién nén vat nudi tiép
xUc v6i véc to truyén bénh it.

Babesia spp. duoc ghi nhan luu hanh trén nhiéu loai vat nudi khac nhau ¢
Viét Nam ciling nhu cac nudce khac trong khu viuc Pong Nam A nhu: Philippines,
Thai Lan va Indonesia (Galon va ctv, 2022b). Trau, bo nhiém B. bigemina va B.
bovis véi ty 1¢ nhiém dao dong tir 2,3% - 32,70%. Ty I¢ luu hanh Babesia spp. cao
nhat duoc ghi nhan trén trau (32,7%) (Weerasooriya va ctv, 2016) va rat thap ¢ dé
(0,8%-2,0%) tai Hué (Sivakumar va ctv, 2013). Trong nghién ctru nay caa ching
t6i cho thay, Babesia spp. luu hanh trén trau, bo, dé, ngua tai phia Bic - Viét Nam
vé6i ty & nhidm dao dong tir 1,1% dén 15,4%. Bo nhiém Babesia spp. cao nhat
(15,4%), tiép dén la ngua (7,6%); trau (4,2%) va thip nhat 1a dé (1,1%).

Nham muc dich 1am ndi bat su bién dong ty 1¢ nhidm chung caa Anaplasma
spp., Babesia spp., va Theileria spp. trén loai vat nudi theo mua vu, chling toi tién

hanh so sanh ty 1& nhiém chung nay. Két qua duogc thé hién ¢ biéu do hinh 3.10.

Ty 1¢ nhiém (%) Anaplasma spp. Babesia spp. Theileria spp.
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Hinh 3.10. Biéu d0 so sanh ty I& luu hanh chung c4c loai Anaplasma spp.,
Babesia spp. va Theileria spp. trén tat ca cac loai vat nudi theo mua
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Biéu dd so sénh ty 1& luu hanh chung céc loai Anaplasma spp., Babesia spp.
va Theileria spp. trén tat ca cac loai vat nudi theo mua (hinh 3.10) cho thay: tru,
bo, dé va ngua nhiém Anaplasma spp., Babesia spp. va Theileria spp. quanh niam,
nhung cao nhat vao mia hé (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%). Theo ching
t6i, ty 1& nhiém bién dong theo mua cua cac loai Anaplasma spp., Babesia spp. va
Theileria spp. trén tit ca cac loai vat nudi ¢ lién quan mat thiét véi su ton tai cac
loai véc to truyén bénh (ve, rudi, mong). Su phat trién ctia véc to truyén bénh (ve,
rudi, mong) chiu anh hudng 16 rét ctia cac yéu to mua (nhiét 6 va do am). Vao mia
hé va mua thu, & mién Béc thuong co nhiéu mua, d6 4m va nhiét do méi truong
tang 1én. Ve R. (B) microplus duoc b&o céo I truyén ca Anaplasma spp., Babesia spp.
va Theileria spp. cho vat nu6i (Hornok va ctv, 2024; Spickler, 2007). Loai ve nay
lwu hanh phé bién nhit tai mién Bic, 1a ve mét vat cha cé thé hoan thanh trong
vong 3 - 4 tuan va thudng nhidm véi cudng d6 cao trén cac loai vat nudi, dic biét
la bo va vao mua he (Walker, 2003; Nithikathkul va ctv, 2002). O Viét Nam, ve
hoat dong manh vao mua he, mua thu va giam hoat dong vao mua xuan, mua dong
(Nguyén Thi Hong Chién va ctv, 2018). Rudi, mong hit mau hoat dong manh vao
mua hé va mua thu (thang 5 - 9), sau d6 giam dan va nging hoat dong vao céac
thang lanh trong nim; bat dau hoat dong vao khoang 6 - 8 gir va hoat dong manh
vao 8 -18 gio trong ngay. Mong Tabanus spp. hoat dong manh tir thang 6 dén thang
9, ngirng hoat dong vao thang 10 va khong hoat dong tir thang 11 dén thang 3. Rudi
trau Stomoxys calcitrans hoat ddng quanh nim tir thang 1 dén thang 12, hoat dong
cao diém vao thang 5 va hoat dong manh tir thang 6 dén thang 10 (Nguyén Thi
Kim Lan va ctv, 2019; Phan Van Chinh, 2006; Pham Sy Lang, 1982). Twr do, co6
thé Iy giai két qua nghién ctu caa luan &n vao mua hé va moa thu, vat nudi tai 3
tinh/TP nghién ctu nhiém Anaplasma spp. va Theileria spp. cao hon cac mua khac

trong nam.
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Hinh 3.11. Biéu d0 so sanh ty I& luu hanh chung cac loai Anaplasma spp.,
Babesia spp. va Theileria spp. trén cac loai vat nuéi theo dia diem nghién cau

Biéu d6 hinh 3.11 cho thay, vat nudi ca 3 tinh/TP (Ha Noi, Thai Nguyén,
Son La) déu nhiém 3 loai ky sinh tring dudng mau Anaplasma spp., Babesia spp.
va Theileria spp. véi ty 18 dao dong tir 4,5% dén 28,6%. Anaplasma spp. 12 ky sinh
triing cd ty 18 nhidm cao nhat (24,0% - 28,6%), tiép theo la Theileria spp. (12,9%
- 20,3%) va thap nhat la Babesia spp. (4,5% - 8,9%) luu hanh & vat nudi tai 3
tinh/TP. 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 thap nhat 1a tinh Thai Nguyén (24,0%).
Diéu nay co thé do sb luong cac loai véc to truyén bénh & cac tinh/TP dai dién cho
nhirng ving dia 1y khac nhau 1a khac nhau. Trong cac nghién ciru vé véc to truyén
bénh ky sinh tring dudng mau, két qua nghién ctru da chi ra rang, vi tri dia 1y cang
cao thi s6 luong cac loai ve truyén bénh cang giam khi vi tri dia 1y cang 1én cao
hon so v&i muc nude bién (Michel va ctv, 2014). Tuy nhién, tinh Son La 1a mot
tinh giap bién voi Lao, thudng co6 nén nhiét kha cao va néng am, tao diéu kién
thuan loi cho cac loai véc to truyén bénh (rudi, mong) phat trién. Rudi, mong hit
mau trén trau, bo, dé va ngua kha pho bién & ca 3 tinh/TP (Ha Noi, Thai Nguyén,
Son La). Do rudi, mong hoat dong nhiéu vao thang 5 - 9 trong nam (tuong (ng
véi mua he va mua thu), hoat dong manh tir 8 - 18 gio trong ngay; day la khoang
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thoi gian nguoi chin nudi thudng chin tha trau, bo ngoai cac bai chin va cac trién
dé. Rudi, mong van tiép tuc hoat dong véi cuong do yéu khi sam téi (sau 18 gio
trong ngay) (Nguyén Thi Kim Lan va ctv, 2019).

Ty 1& nhiém Theileria spp. trén trau, bo, dé va ngua & tinh Thai Nguyén cao
nhat (20,3%). Vat nudi o tinh Son La va TP. Ha Noi c6 ty 1é nhiém Theileria spp.
thap hon, lan luot 14 12,9% va 13,0%. Ty 1é nhiém Babesia spp. trén trau, bo, dé
va ngua & tinh Thai Nguyén cao nhét (8,9%). Vat nudi tinh Son La va TP. Ha Noi
c6 ty 1& nhiém Babesia spp. thap hon, 1an lugt 13 4,5% va 8,4%. Diéu nay c6 thé
do s6 lugng cac loai véc to truyén bénh, mat do chan nudi, hinh thirc chan nuoi ¢
cac tinh/TP dai dién cho nhitng vung dia 1y khac nhau 1a khac nhau. Ngoai ra, su
khac biét vé ty 18 nhiém c6 thé lién quan dén moi trudng sdng ciia cac loai véc to
truyén bénh. 02 tinh Son La va Thai Nguyén thudc ving mién nai, ¢6 khu vuc
chdn nuoi rong 16m, chu yéu la chan nuo6i nhé 1€, hinh thirc chan tha so voi1 TP. Ha
Noi, do d6, cac véc to truyén bénh Theileria spp. nhu rudi, mong & tinh Son La va
Thai Nguyén c6 diéu kién sinh san va phat trién hon so véi & TP Ha Noi.

* Ty 1¢ nhiém don bao dwong mdu trén lodi vdt chii (trdu, bo, dé va ngira)

Dua trén céc két qua so sanh ty 1& luu hanh ban dau, ching t6i di xac dinh
ty 1& nhiém don 1é¢ va nhiém ghép cua cac loai ky sinh tring Anaplasma spp.,
Babesia spp. va Theileria spp. ¢ trau, bo, dé va ngua, chung t6i da xac dinh ty 1é
nhiém don 1¢, nhiém ghép cia cac loai don bao nay trén céac loai vat nudi duoc thé
hién ¢ bang 3.13 dudi day.

Bang 3. 13. Ty 1& nhiém don bao, nhidm ghép trén tit ca vat nudi tai 3 tinh/TP

Chi tiéf theo | SO kiém | S6 nhiém Tl 1¢ 9596C1 | p-value
doi tra (con) (con) | nhiém (%)
Anaplasma spp. 2400 634 26,4 24,7 - 28,2 | <0,0001
Babesia spp. 2400 174 7,3 6,2-8,4 | <0,0001
Theileria spp. 2400 369 15,4 14,0 -16,9 | <0,0001
Nhiém ghép 2 2400 164 6,8 4,3-9,3 < 0,05
Nhiém ghép 3 2400 63 2,6 1,0-5,1 < 0,05
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Bang 3.13 cho thiy, Anaplasma spp., Babesia spp. va Theileria spp. luu
hanh trén céc loai vat nudi (trau, bo, dé, ngua) vai ty 1é tir 7,3% dén 26,4%. Trong
do, vat nudi tai 3 tinh/TP (TP. Ha Noi, Thai Nguyén, Son La) c6 ty & nhiém ghép
tir 2 loai, 3 loai don bao duong mau tir 2,6% dén 6,8%. Diéu nay chi ra rang, vat
nudi thuong bi nhiém nhiéu hon mét loai ky sinh tring duong méau (nhiém ghép).
Két qua nghién ctiu cua ching tdi thip hon vai két gia nghién ctu cua tac gia
(Phung Quang Truong va ctv, 2009). Theo tac gia nay, bo nhiém ghép cac loai ky
sinh tring duong mau voi ty 1& nhiém chung 1a 7% tai Ba Vi, Ha Noi. Su khac
nhau nay cé thé 1a do nghién ciu cua ching tdi thuc hién & trau, bo, dé va ngua
trén vi tri dia ly rong 16n (3 tinh/TP) c6 mat @6 va quy mo chan nudi nho Ié. Tac
gia nay thuc hién trén bo - loai vat chu va thich cua ve R. (B) microplus 1a véc to
truyén bénh quan trong truyén mam bénh Anaplasma spp., Babesia spp.va
Theileria spp. tai Ba Vi, Ha N6i ¢6 vi tri chan nu6i nho, mat do, quy moé chan nudi
bo cao.

3.1.2. Xdc dinh mét sé diic diém sinh heoc phan ti ciia Anaplasma spp., Babesia
spp. va Theileria spp. phan ldp ¢ tréau, bo, dé, ngua

3.1.2.1. Két qua dinh danh cdc loai Anaplasma spp., Babesia spp., Theileria spp.
phan ldp o trau, bo, dé, ngua

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

Nghién ctru di xac dinh duoc 05 loai Anaplasma spp. bao gém: A. marginale,
A. platys, A. phagocytolium, A. boolense va A. sinensis luu hanh trén trau, bo, dé
va ngua tai 03 tinh/TP duoc thé hién & bang 3.14. Tong cong 48 chudi gen 16S
rDNA cua céc loai Anaplasma phan lap ¢ trau, bo, dé, ngua da duogc luu trix 1€n

ngan hang gen thé gidi (chi tiét tai Bang 1 - Phu luc 2).
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Bang 3.14. Két qua dinh danh loai Anaplasma spp. phan lap ¢ tru, bo, dé, ngua

TT | Kétqua dinh danh Vat chii Tinh/TP S6 ding ky
loai Anaplasma spp. chuoi gen
1 | A. marginale Tréu, bo Ha Noi, PP987109 -
Thai Nguyén PP987122
2 | A. platys Tréu, bo, dé Ha Noi, PP987123 -
va ngua Théi Nguyeén, PP987146
Son La
3 | A. phagocytophilum | Trau, bo, dé Ha Noi, PP987147 -
Thai Nguyén, PP987149
Son La
4 | A boolense Tréu, bo, dé Théi Nguyén PP987331 —
va ngua PP987335
5 | A. sinensis Tréu Théai Nguyén, PP987336 -
Son La PP987337

Bang 3.14 cho thiy, lodi A. marginale luu hanh trén trau, bo tai 2 tinh/TP
Ia TP. Ha No6i va Thai Nguyén. Loai A. platys luu hanh trén trau, bo, dé va ngua &
ca 3 tinh/TP (Ha Noi, Thai Nguyén, Son La). Loai A. phagocytophilum luu hanh
trén trau, bo, dé ¢ ca 3 tinh/TP (Ha No6i, 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.

Nam 2019, hai loai Anaplasma spp. 1a A. marginale va A. platys da ghi nhan
luu hanh trén bo va ché tai tinh Hai Duong va TP. Ha No6i (Nguyen va ctv, 2019).
Nhu véy, két qua nghién ctru ctia ching t6i d bd sung thém 3 loai Anaplasma spp.
Iwu hanh trén vat nudi tai mién Bic - Viét Nam la: A. phagocytophilum, A. sinensis
va A. boolense, ting s loai Anaplasma spp. luu hanh tai mién Béc 1én 5 loai. Day
cling 14 1an dau tién 3 loai Anaplasma spp. nay duoc béo co luu hanh trén vat nudi
tai mién Bic - Viét Nam. Nam 2021, Huynh va ctv (2021) tim thay A. phagocytophilum
trén ve R. (B) microplus & mién Trung va day 1a bao céo dau tién vé su luu hanh
cua loai A. phagocytophilum tai Viét Nam. Loai A. phagocytophilum la mét trong
nhitng loai Anaplasma spp. truyén lay nguy hiém nhat, gay bénh st hach, dic biét
Iuu hanh tai chau Au (Karshima va ctv, 2022a).
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b) Két qua dinh danh loai Babesia spp. phan lap ¢ trau, bo, dé, ngua

Nghién ctru da xac dinh duoc 02 loai Babesia spp. la B. bovis va B. bigemina
lwu hanh trén triu, bo, dé, va ngua tai phia Bic - Viét Nam. Téng cong 20 chudi
gen (15 chudi gen 18S rDNA va 05 chudi gen ITS2) ciia Babesia spp. phan lap
trong nghién ciru nay da duoc giri 1én Genbank va duoc cap ma s ding ky chudi

gen (Bang 2 - Phu luc 2).

O mién Trung - Viét Nam, c6 it nhit 5 loai Babesia spp. dd dugc xac dinh
lwu hanh trén trau, bo va dé gdbm: B. bigemina, B. bovis, Babesia sp. Hue, B. ovatar
va Babesia sp. Mymensingh (Galon va ctv, 2022b; Yokoyama va ctv, 2015;
Sivakumar va ctv, 2013). Hai loai B. bovis va B. bigemina gay bénh trén bo véi
cac biéu hién 1am sang 13 rét, trong khi trau thuong nhiém B. bovis ¢ thé man tinh
va chi c6 biéu hién 1am sang 16 rét khi nhiém B. bigemina; va chi tim thiy B. bigemina

luu hanh trén dé (Jaimes va ctv, 2018; Salih va ctv, 2015; Sivakumar va ctv, 2013).

Trong nghién ctru nay ctia ching t61, hai loai B. bovis va B. bigemina duogc
xac dinh luu hanh trén trau, bo, dé tai 3 tinh/TP phia Bic, Viét Nam. Trong do, két
qua da dinh danh dugc loai B. bovis luu hanh trén dé (PP082801) va ngua
(PP082806 - PP082807; PP991424). Day 1 béo cdo diu tién vé sy luu hanh cia
loai B. bovis Ivu hanh trén dé va ngya tai mién Bac - Viét Nam.
¢) Két qua dinh danh loai Theileria spp. phan lap & trau, bo, dé, ngua

Nghién ctru di xac dinh dugc 5 loai Theileria spp. bao gdm: 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 ctu. Két qua duoc thé hién & bang 3.15. Tong cong 39
chudi gen 18S rDNA va 16 chudi gen ITS2 di duoc cap ma sé ding ky tir Genbank
(Bang 3 - Phu luc 2).

101



Bang 3. 15. Két qua dinh danh loai Theileria spp. phan l1ap & trau, bo, dé, ngua

TT | Kétqua dinh | Vat Tinh/TP S6 dangky | So ding ky
danh loai chi chudi gen chudi gen
Theileria spp. 18S rDNA doan ITS2
1 | T.annulata Tréau, Ha Noi, PP949795 - PP991413 -
bo Thai Nguyén, | PP949803 PP991417;
Son La PQ653843 -
PQ653845
2 | T. buffeli Trau, Ha Noi, PP949804 - PP991419 -
bo Thai Nguyén, | PP949814 PP991422;
Son La PQ653848
PQ653855
PQ653856
3 | T.equi Dé, Son La PP9498715 -
ngua PP9498717
4 | T. orientalis Trau, Ha Noi, PP949818 -
bo, Théi Nguyén | PP949827
ngua
5 | T.velifera Trau Théai Nguyén, | PP949828 -
Son La PP949833

Céc nghién ctru dinh danh loai Theileria spp. tai Viét Nam trudc day cho
biét, T. mutan (T. orientalis) luu hanh trén bo, trau, ctru va ve; T. annulata luu
hanh trén trau va bo va T. sinensis chi dugc tim thay trong 01 ca thé ve bo R. (B)
microplus (Huynh va ctv, 2021; Khukhuu va ctv, 2010; Ha Thay Hanh, 1999).

Bang 3.15 cho thay, loai T. annulata va T. bufeli lvu hanh trén bo va trau;
T. equi luu hanh trén ngua va dé; va T. velifera chi dugc tim thay trén trau. Loai
T. orientalis luu hanh trén trau, bo va ngyua. Nhu vay, s6 luong loai Theileria spp.
lwu hanh trén vat nudi tai Viét Nam da duoc ting 1én tir 3 loai 1&n thanh 6 loai. Lan
dau tién, 3 loai 1a T. bufferi, T. equi va T. velifera dugc bao cdo luu hanh tai mién
Bac - Viét Nam.

Loai T. annulata c6 doc luc cao, gay bénh Theileriosis nhiét dai, gay thiét
hai kinh té nghiém trong nhat cho nganh chin nudi bo khip noi trén thé gioi
(WOAH, 2020). Trong khi d6, T. orientalis phan b4 rong rai va da bung phat thanh
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cac dot dich bénh trén bo & New Zealand, Uc va cac qudc gia khac ké tir naim 2010,
gay thiét hai 16n vé kinh té. Viét Nam 1a nuéc nhap sé lugng bo tir Uc nhiéu tha 2
thé gidi, v6i 181.542 con bo nam 2014, chi dung sau Indonesia (730.257 con bo).
Nam 2014, Viét Nam ciing da ghi nhan mot dot bung phét dich bénh ky sinh trung
duong mau gay ra bai lodi T. orientalis; trén dan bo hau bi nhap khau tir Uc, va
mot s6 nghién ctru diéu tra sau d6 trén vat nudi khac, bao gom: bo vang, trau va
ctru cling da ghi nhan sy luu hanh cua T. orientalis trén céc loai vat nudi nay tai
tinh Thtra Thién Hué (Huynh va ctv, 2021; Spickler, 2019; Gebrekidan va ctv,
2017; Khukhuu va ctv, 2011).

Loai T. buffeli ¢6 nhiéu kiéu gen va phan b nhiéu nhat so véi cac loai
Theileria spp. khac. Loai nay dugc ghi nhan xuat hién ¢ hau hét cac chau lyc va
gay bénh cho bo, trdu ¢ chau Phi, trau nudc va bo Tay Tang. Doi khi cé nhirng
kiéu gen T. buffeli duoc xép chung vao nhém T. orientalis/ T. buffeli/ T. sergenti,
hoiac nhoém T. sinensi; hodc bi nham 1an véi nhém T. velifera va T. equi tuy vao
vung dia ly va lich sit méc bénh. Tuy nhién, T. buffeli vin duoc xép 12 loai Theileria
riéng biét (Watts va ctv, 2016). Va day 1a lan dau tién, T. buffeli duoc dinh danh
sinh hoc phén tir va bao cao luu hanh tai Viét Nam, duoc phan lap trén bo tai tinh
Thai Nguyén, va trén trdu ¢ 3 tinh/TP 1a Ha Noi, Thai Nguyén va Son La.

T. equi cha yéu gay bénh trén ngua, tuy nhién trong nghién ctu nay cua
ching tdi T. equi dugc tim thiy trén ca ngua va dé. Ve bo R. (B) microplus duoc cho
la ngudn truyén T. equi I6n nhat khi ngua duoc chin tha cing véi bo (Vianna va
ctv, 2018). Tir thuc té chin nudi tai cac dia diém thu thap ndi riéng va mién Béc
noi chung, cac loai vat nudi bao gom ca trau, bo, dé, ngua thudng duge chin tha
chung hoic séng gan nhau trong ciing mot ho gia dinh; va day ciing 1a l1an dau tién
T. equi dugc dinh danh sinh hoc phan tir va dugc bao cao luu hanh tai Viét Nam.

Tuong tu T. equi, T. velifera ciing 1an dau tién dugc dinh danh sinh hoc
phan tir va dugc bao cdo luu hanh tai Viét Nam. Loai T. velifera chu yéu dugc tim
thay trén trau va bo. Trong nghién ctu nay, T. velifera chi dugc tim thay trén trau,
c6 thé loai day 1a kiéu gen T. velifera B vi T. velifera c6 nhiéu kiéu gen khéac nhau,
va kiéu gen T. velifera B chi luu hanh trén trau (Watts va ctv, 2016).
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3.1.2.2. Két qua xdc dinh déc diém gen 16S rDNA hodc 18S rDNA ciia Anaplasma
spp., Babesia spp. va Theileria spp. va ving ITS2 cua Babesia spp. va Theileria
spp. o trau, bo, dé, ngua

- Khoang cach di truyén 1a gia tri do su khac biét vé di truyén gitra cac chung
trong va ngoai loai, gitra cac loai hoic gitra cac quan thé trong mot loai. Su khéc
biét vé trinh tu cang Ion, khoang céch di truyén cang xa (Kalinowski, 2002). Dya
vao khoang céch di truyén c6 thé xac dinh mdi quan hé tién hda va xay dung cay
pha hé cua céc loai, cho thay lich st tién hda cua ching. Do do, sau khi c6 két qua
dinh danh cua tung loai Anaplasma spp., Babesia spp. va Theileria spp. luu hanh
trén trau, bo, dé, ngua ching tdi tién hanh xac dinh khoang cach di truyén va xay
dung cay pha hé cua cac loai nay.

a) Két qua xac dinh dac diém gen 16S rDNA cua Anaplasma spp.

Khoang cach di truyén duoc tinh toan bang cach so sénh ting cap trinh tu
16S rDNA gitra cac phan lap cua 5 loai Anaplasma spp. (A. marginale, A. platys,
A. boolensees, A. phagocytophilum va A. sinensis) véi trinh tu cac gen tuong dong
da duoc dang ky trén ngan hang gen thé gidi.

Bang 3. 16. Khoang céach di truyén gen 16S rDNA cua loai A. marginale

Tén chiing/loai (Genbank) 1 2 3 4 5 6 7 8 9 10 11
1. Anaplasma marginale 3HM-B13 (PP987109)
2. Anaplasma marginale 3TM-BO01 (PP987111) 0.000
3. Anaplasma marginale 3HM-B30 (PP987112) 0.000 | 0.000
4. Anaplasma marginale 2HM-B09 (PP987113) 0.000 | 0.000 | 0.000
5. Anaplasma marginale 2HM-D32 (PP987117) 0.000 | 0.000 | 0.000 | 0.000
6. Anaplasma marginale 2HM-T19 (PP987118) 0.000 | 0.000 | 0.000 | 0.000 | 0.000
7. Anaplasma marginale 3TM-T32 (PP987120) 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
8. Anaplasma marginale 3TM-T35 (PP987121) 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
9. Anaplasma marginale Cattle Viet Nam (MH686046.1) | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
10. Anaplasma marginale Dog Hungary (MH020201.1) 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
11. Anaplasma marginale Cattle Cuba (MK804764.1) 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

(*Ghi chu: cAc trinh ty (ma s6) trong nghién ctru nay bicu thi mau do, cac trinh ty
(ma so) tham chicu bi¢u thi mau den)

Két qua bang 3.16 cho thay, 8 trinh tu gen 16S rDNA loai A. marginale

(mau do6), phan lap tu trau, bo, dé tai TP Ha Noi va Thai Nguyén trong nghién cau

nay tuong dong vé gen 100% va twong ddng 100% so véi 03 trinh ty gen 16S

rDNA loai A. marginale phan lap tir bo - Viét Nam (MH686046); tir ché - Hungary
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(MH020201) va tir bo - Cuba (MK804764). Két qua nghién ctru cia luan an tuong

ddng véi tac gia (Nguyén Thi Hong Chién, 2021) khi tic gia nay cho biét, d6 tuong

ddng vé gen 16S rDNA cua A. marginale phan lap tir bd & Viét Nam 1a 100%.
Bang 3. 17. Khoang cach di truyén gen 16S rDNA cua Anaplasma spp. (1)

Tén ching/loai (Genbank) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1. Anaplasma platys 2HM-T16 (PP987123)
2. Anaplasma platys 2TM-T39 (PP987130) 0.000
3. Anaplasma platys 3HM-B12 (PP987136) 0.000 0.000
4. Anaplasma platys 2TM-D16 (PP987128) 0.000 0.000 0.000
5. Anaplasma platys 3LM-D37 (PP987144) 0.000 0.000 0.000 0.000
6. Anaplasma platys Cattle Viet Nam (MH686049.1) 0.000 0.000 0.000 0.000 0.000
7. Anaplasma platys China (MN630836.1) 0.000 0.000 0.000 0.000 0.000 0.000
8. Anaplasma platys Dog Malaysia (MN159064.1) 0.000 0.000 0.000 0.000 0.000 0.000 0.000
9. Anaplasma boolense 2TM-T40 (PP987331) 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021
10. Anaplasma boolense 2TM-D39 (PP987332) 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.000
11. Anaplasma boolense 2TM-B41 (PP987333) 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.000 0.000
12. Anaplasma boolense 2TM-T08 (PP987335) 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.000 0.000 0.000
13. Anaplasma boolense Anopheles China (KU586169.1) 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.000 0.000 0.000 0.000
14. Anaplasma boolense Armigeres China (KU586182.1) 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.000 0.000 0.000 0.000 0.000
15. Anaplasma boolense Cattle South Africa (MK814450) 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.021 0.000 0.000 0.000 0.000 0.000 0.000

(*Ghi ch: cAc trinh ty (ma s6) trong nghién ctru nay bicu thi mau do, cAc trinh ty
(ma so) tham chiéu biéu thi mau den)

Két qua ¢ bang 3.17 va hinh 1 (phu luc 3) cho thay, khoang cach di truyén
dugc tinh toan bang cach so sanh ting cap trinh tu 16S rDNA trong cua ting loai
A. platys va A. booleense (mau d6). Tinh toan khoang cach di truyén ciing duoc
thuc hi¢n gitra cac loai A. platys (5 trinh ty tr Viét Nam va 3 trinh ty lam tham

chiéu) va loai A. booleense (4 trinh ty tir Viét Nam va 3 trinh ty tham chiéu).

Trong nhom A. platys, trinh ty ciia 5 mau Viét Nam tuong dong 100% véi
nhau, va trong ddng 100% so Véi trinh ty tham chiéu phan 1ap & bo Viét Nam
(MH686049.1), Trung Qudc (MN630836.1) va chd ¢ Malaysia (MN159064.1).
Két qua nghién ctu cua luan 4n tuong dong véi két qua nghién ctiu tac gia (Nguyén
Thi Hong Chién, 2021). Tac gia cho biét, khoang cach di truyén cua A. platys phan
lap tir bo va ch6 ¢ mién Bac, Viét Nam tuong dong vé gen 100% va twong dong
tir 98% - 100% so vai trinh tu A. platys tham chiéu phan lap tir chd ¢ Puc va
Philippines.

Tuong tu, loai A. booleense phan lap tir tréu, bo, dé trong nghién ctiru nay
(mau do), ciing o trinh ty gen 16S rDNA tuwong dong nhau 100%, va twong dong
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100% vai trinh tu A. booleense tham chiéu phan l1ap tir mudi ¢ Trung Quéc
(KU586169, KU586162) va bo & Nam Phi (MK814850).

Bang 3.18. Khoang cach di truyén gen 16S rDNA caa Anaplasma spp. (2)

Tén chiing/loai (Genbank) 1 2 3 4 5 6 7 8 9 10 11 12
1. Anaplasma phagocytophilum 2TM-T26 (PP987147)
2. Anaplasma phagocytophilum 3TM-B43 (PP987148) 0.000
3. Anaplasma phagocytophilum 3LM-D11 (PP987149) 0.000| 0.000
4. Anaplasma phagocytophilum Cattle China (KF569912.1) 0.000| 0.000{ 0.000
5. Anaplasma phagocytophilum goat China (KR002114.1) 0.000| 0.000| 0.000| 0.000
6. Anaplasma phagocytophilum Japan (AB195721.1) 0.000| 0.000{ 0.000 0.000( 0.000
7. Anaplasma phagocytophilum Tick China (0Q701071.1) 0.000] 0.000] 0.000 0.000( 0.000] 0.000
8. Anaplasma phagocytophilum Cattle China (KF569912.1) 0.000| 0.000| 0.000| 0.000| 0.000{ 0.000{ 0.000
9. Anaplasma sp. Goat China (MG869522.1) 0.000] 0.000| 0.000 0.000 0.000] 0.000| 0.000{ 0.000
10. Candidatus Anaplasmasinensis 3LM-T43 (PP987336) 0.002| 0.002| 0.002| 0.002| 0.002| 0.002 0.002 0.002| 0.002
11. Candidatus Anaplasmasinensis 3TM-T31 (PP987337) 0.011| 0.011] 0.011| 0.011} 0.011| 0.011 0.011 0.011| 0.011} 0.000
12. Candidatus Anaplasma sinensis Anophen China (KU586159) | 0.011| 0.013| 0.013( 0.013| 0.013| 0.013| 0.013| 0.013 0.013| 0.002| 0.002

(*Ghi chu: cAc trinh ty (ma s6) trong nghién ctru nay bicu thi mau do, cac trinh ty
, (ma so) tham chieu bi€u thi mau den)
K&t qua ¢ bang 3.18 va hinh 1 (phu luc 3) cho thay, loai A. phagocytophilum

phan Iap tir vat nudi trong nghién ciru nay (mau do), ¢ trinh tu gen 16S rDNA tuong
d6ng nhau 100%, va twong ddng 100% véi trinh tu A. phagocytophilum tham chiéu
phan lap tir bo - Trung Quéc (KF569912); dé - Trung Quéc (KR002114); ve —
Trung Québc (0Q701071) va bo - Nhat Ban (AB196721).

Zhou va ctv (2023) cho biét, A. phagocytophilum phan 1ap tir bo va dé Trung
Qudc (KT944029, KJ782381, KU321298, KF569915, MG002405) ¢4 trinh ty gen
16S rDNA tuong dong tir 97,4% - 100% so Vi céc trinh te A. phagocytophilum
tham chiéu tir Nam Phi (KU870667), Pakistan (MN216240), Nhat Ban (AB196720,
AB196721). Két qua nghién ctru cua luan 4an twong dong véi két qua trén.

Loai A. sinensis phan lap tr vat nudi trong nghién ctiru nay (mau do), co
trinh ty gen 16S rDNA twong dong 100%, va twong dong 99,98% (chi ¢6 2 vi tri
nucleotide khac nhau) so véi trinh tu tham chiéu phan 1ap tir mudi - Trung Quéc
(KU586159). Nhu vay, cac loai Anaplasma spp. phéan lap trong nghién cau nay co

quan hé ho hang gan giii v4i cac phan lap tham chiéu trong khu vuc va trén thé gisi.

b) Két qua xé&c dinh dic diém gen nhan rDNA 18S va ving ITS2 cua Babesia spp.
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Bang 3.19. Khoang cach di truyén gen 18S rDNA loai Babesia bigemina

Tén chiing/loai (Genbank) 1 2 3 4 5 6 7 8 9 10 11 12
1. Babesia bigemina Cattle Hanoi (PP082808)
2. Babesia bigemina Hanoi (PP082810) 0.004
3. Babesia bigemina Cattle Hanoi (PP082811) 0.007 | 0.004
4. Babesia bigemina Cattle Thai Nguyen (PP082812) 0.000 | 0.004 | 0.007
5. Babesia bigemina Buffalo Hanoi (PP082813) 0.004 | 0.000 | 0.004 | 0.004
6. Babesia bigemina Goat Son La (PP082814) 0.007 | 0.004 | 0.000 | 0.007 | 0.004
7. Babesia bigemina Cattle China (KP710227.1) 0.000 | 0.004 | 0.007 | 0.000 | 0.004 | 0.007
8. Babesia bigemina Tick China (KT356596.1) 0.000 | 0.004 | 0.007 | 0.000 | 0.004 | 0.007 | 0.000
9. Babesia bigemina China (MH899760.1) 0.004 | 0.007 | 0.011 | 0.004 | 0.007 | 0.011 | 0.004 | 0.004
10. Babesia bigemina Cattle Australia (JQ437264.1) 0.015 | 0.015 | 0.018 | 0.015 | 0.015 | 0.018 | 0.015 | 0.015 | 0.018
11. Babesia bigemina Argentina (HQ688689.1) 0.011 | 0.007 | 0.011 | 0.011 | 0.007 | 0.011 | 0.011 | 0.011 | 0.015 | 0.015
12. Babesia bigemina Bos taurus Switzerland (KM046917.1) | 0.015 | 0.018 | 0.022 | 0.015 | 0.018 | 0.022 | 0.015 | 0.015 | 0.018 | 0.015 | 0.011

(*Ghi chi: céc trinh ty (ma s6) trong nghién cau nay bicu thi mau do, cAc trinh ty
(mé s6) tham chiéu biéu thi mau den)

Két qua bang 3.19 va hinh 2 - phu luc 3 cho thay, 06 trinh tu gen 18S rDNA
cua loai B. bigemina (mau do), phén Iap tu trdu, bo, dé tai 3 tinh/TP trong nghién
clru nay tuong dong noi loai tir 99,99% - 100%, (sai khac vj tri tir 4 - 7 nucleotide).
So sénh 06 trinh ti gen 18S rDNA cua loai B. bigemina vai 06 trinh ty tham chiéu
cho thiy, twong ddng tir 99,98% - 100% so véi trinh ty tham chiéu phan Iap tir bo
- Trung Quéc (KP710227.1), tir ve - Trung Qudc (KT356596.1), tir bo - Uc
(Australia - JQ437261.1), tir bo - Argentina (HQ688689.1) va tir bo - Thuy Si
(Switzelnad - KM046917.1), thé hién méi quan hé gan giii gitra B. bigemina phan
lap tai Viét Nam trong nghién cau nay véi cac phan 1ap tham chiéu tir cac quéc gia
khac trong khu vyc va toan cau.

Bang 3.20. Khoang cé4ch di truyén gen 18S rDNA loai Babeisa bovis

Tén chiing/loai (Genbank) 1 2 3 4 5 6 7 8 9 10
1. Babesia bovis Horse Hanoi (PP082800)
2. Babesia bovis Goat Hanoi (PP082801) 0.000
3. Babesia bovis Buffaloes Hanoi (PP082802) 0.000 | 0.000
4. Babesia bovis Cattle Thai Nguyen (PP082804)  0.000 | 0.000 | 0.000
5. Babesia bovis Horse Thai Nguyen (PP082806)| 0.000 | 0.000 | 0.000 | 0.000
6. Babesia bovis Horse Son La (PP082807) 0.000 [ 0.000 | 0.000 | 0.000 | 0.000
7. Babesia bovis Cattle China (K'Y 805831.1) 0.042 | 0.042 | 0.042 | 0.042 | 0.042 | 0.042
8. Babesia bovis Cattle South Africa (MH257734.1) [ 0.050 | 0.050 | 0.050 | 0.050 | 0.050 | 0.050 | 0.007
9. Babesia bovis Cattle Brazil (FJ426364.1) 0.045 | 0.045 [ 0.045 [ 0.045 | 0.045 | 0.045 | 0.022 | 0.019
10. Babesia bovis Cattle Australia (JQ437262.1) 0.083 | 0.083 | 0.083 [ 0.083 | 0.083 | 0.083 | 0.045 | 0.047 | 0.055

(*Ghi ch: cAc trinh ty (ma s6) trong nghién ctu nay bicu thi mau do, cac trinh ty
(ma so) tham chiéu biéu thi mau den)

107



(Bang 3.20; Hinh 3 - phy luc 3) cho thay, 06 chudi gen 18S rDNA loai
Babeisa bovis (mau do), phan lap tir trau, bo, dé va ngua trong nghién cuiru nay thu
thap tai 03 tinh/TP ¢ trinh tu gen tuong dong nhau 100% va twong dong >99%
véi 04 chudi cua loai tham chiéu phan Iap tir bo - Trung Québc (KY805831), tir bo
- Nam Phi (MH257734), tir bo - Uc (Australia - JQ437262) va tir bo - Bra-xin
(Brazil - FJ426264). Nhu vay, cac chudi gen 18S rDNA loai Babeisa bovis trong
nghién ciru nay c6 mdi quan hé gan giii gitra v6i cac phan lap tham chiéu tir cac
qudc gia khac trong khu vuc va toan cau.

Bang 3.21. Khoang cach di truyén ving ITS2 loai Babesia bovis

Tén chiing/loai (Genbank) 1 2 3 4 5 6 7 8 9
1. Babesia bovis Horse Hanoi (PP991425)
2. Babesia bovis Goat Hanoi (PP991426) 0.000
3. Babesia bovis Buffaloes Hanoi (PP991427) 0.000 | 0.000
4. Babesia bovis Buffaloes Thai Nguyen (PP991423) [ 0.000 | 0.000 | 0.000
5. Babesia bovis Horse Son La (PP991424) 0.000 | 0.000 | 0.000 | 0.000
6. Babesia bovis USA (MH050920) 0.003 | 0.003 | 0.006 | 0.003 | 0.003
7. Babesia bovis USA (MH050906) 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002
8. Babesia bovis Germany (EF458275) 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.003
9. Babesia bovis Japan (KX685389) 0.004 | 0.004 | 0.004 | 0.004 | 0.004 | 0.003 | 0.003 | 0.005

(*Ghi chi: céc trinh ty (ma $0) trong nghién ctru nay biéu thi mau do, cac trinh ty
(mé& s6) tham chiéu biéu thi mau den)

Két qua bang 3.21 cho thay, 5 loai Babesia bovis (mau do), phan Iap tir vat
nudi trong nghién ciu ndy co trinh tu gen ITS2 tuwong dong 100%. Phan tich
khoang cach di truyén cho thay, c4c trinh tu gen 1TS2 cia 05 mau loai B. bovis thu
thap & TP. Ha Noi, Thai Nguyén, Son La (Viét Nam) thé hién su trong dong cao
(>99%) vai cac trinh ty cua loai nay ¢ My (MH0500920; MH050906), Buc
(EF458275) va Nhat Ban (KX685389), chi sai khac ¢ 0 - 5 vi tri nucleotide, tuong
g vai khoang cach di truyén 12 0 - 0,5%. O Viét Nam, cac nghién ciu vé sinh
hoc phéan tir caa loai B.bovis con it, hién mai chi co trinh tu gen 18S DNA trén
GenBank. Trong nghién ciru ndy, gen 1TS2 cta 05 mau loai B. bovis thu thap &

TP. Ha Noi, Thai Nguyén, Son La (Viét Nam) ciing cho két qua twong tu cac cong
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bd trude day. Cac trinh tu gen loai B. bovis & nghién ciru nay hoan toan turong dong

v6i nhau va twong dong cao voi céc trinh tu ¢ khu vuc chau A,

¢) Két qua xac dinh dic diém gen 18S rDNA va ving 1TS2 caa Theileria spp.
Bang 3.22. Khoang cach di truyén gen 18S rDNA cua Theileria spp. (1)

Tén chiing/loai (Genbank) 1 2 3 4 5 6 7 8 9 10 11

1. Theileria velifera 2TM-T26 (PP949831)

2. Theileria velifera 2TM-T03 (PP949832) 0.000

3.Theileria velifera 3LM-T05 (PP949833) 0.000| 0.000

4.Theileria velifera Buffalo Myanmar (LC325740.2) 0.000 | 0.000 | 0.000

5. Theileria velifera Cattle Myanmar (LC325742.2) 0.016 | 0.016 | 0.016 | 0.016

6. Theileria equi Horse Brazil (MG052915.1) 0.114 ] 0.114 | 0.114 | 0.114 | 0.107

7. Theileria equi Horse China (MH651215.1) 0.114 | 0.114 | 0.114 | 0.114 | 0.107 [ 0.000

8. Theileria equi 2LM-D50 (PP9497817) 0.114 | 0.114 | 0.114 | 0.114 | 0.107 [0.000 | 0.000

9. Theileria equi 2LM-N40 (PP9497815) 0.111 ] 0.111 | 0.111 | 0.111 | 0.111 | 0.076 | 0.076 | 0.076

10. Theileria equi 2LM-N08 (PP9497816) 0111 0.111 | 0.111 | 0.111 | 0.111 | 0.076 | 0.076 | 0.076 | 0.006

11. Theileria equi Horse USA (MT613677.1) 0.111 ] 0.111 | 0.111 | 0.111 | 0.111 | 0.076 | 0.076 | 0.076 | 0.006 | 0.000

(*Ghi chu: cAc trinh ty (ma s6) trong nghién ctru nay bicu thi mau do, cAc trinh ty
(ma so) tham chiéu biéu thi mau den)
Két qua phan tich khoang céach di truyén duoc thé hién ¢ bang 3.22 va hinh

4 - phu luc 3 cho thay, 03 trinh ty gen 18S rDNA cua T. velifera & trau (mau do)
(tinh Thai Nguyén - PP9497831, PP9497832; va tinh Son La - PP9497833) thé hién
d6 twong dong vé gen 1a 100% véi loai nay phan 1ap ¢ trau - Myanmar (LC325740)
va tuong dong > 99% dbi voi T. velifera phan Iap & bo - Myanmar (LC325742).

03 chudi gen 18S rDNA cua T. equi phan 1ap ¢ ngua va dé Viét Nam trong
nghién ciru ndy (mau do) twong dong nhau 100% ndi loai timg loai va twong dong
> 99% v&i cac chudi tham chiéu T. equi phan Iap tir ngua My, Trung Quéc, Braxin.
T. equi phan lap trén dé va ngua trong nghién ctru nay dugc chia thanh 2 nhanh.

(1) T. equi trén dé (PP9497817) twong ddng vé gen 100% véi loai nay phan
lap & ngya - Trung Qudc (MH651215) va ngua - Braxin (Brazil - MG052915).

(2) T. equi trén ngua (PP9497815) twong dong vé gen 99,6% vai loai nay
phan lap & ngua - My (UK - MT613677) va T. equi & ngua (PP9497816) trong dong
vé gen 100% vai loai nay phan lap & ngua - My (UK - MT613677).
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Bang 3. 23. Khoang céch di truyén gen 18S rDNA cua Theileria spp. (2)

Tén chiing/loai (Genbank) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
1. Theileria annulata 3LM-B14 (PP949795)
2. Theileria annulata 2HM-T4 (PP949798) 0.000
3. Theileria annulata 2TM - B32 (PP9497801) 0.003 |0.003
4. Theileria annulata Cattle India (MK713333.1) 0.000/0.000 (0.003
5. Theileria sp. Cattle Malaysia (KJ917960.2) 0.000/0.000 [0.003 (0.000
6. Theileria sp. Indonesia (AB000274.1) 0.000 (0.000 |0.003 (0.000 [0.000
7. Theileria sp. Buffalo China (DQ286801.1) 0.000 (0.000 |0.003 (0.000 |0.000|0.000
8. Theileria buffeli 2TM-B03 (PP949804.1) 0.013 {0.013 |0.009 |0.013 |0.013 |0.013 (0.013
9. Theileria buffeli 4TM-T02 (PP9497807) 0.013 |0.013 |0.009 (0.013 |0.013 |0.013 |0.013 {0.000
10. Theileria buffeli 2HM-T10 (PP9497807) 0.013 {0.013 |0.009 (0.013 {0.013 |0.013 {0.013 |0.000 |0.000
11. Theileria sp. Buffalo Thailand (MN685115.1b) 0.013 |0.013 |0.009 (0.013 (0.013 (0.013 {0.013 {0.000 (0.000 |[0.000
12. Theileria sp. Buffalo India (OR625125.1) 0.013 |0.013 {0.009 (0.013 |0.013 |0.013 {0.013 |0.000 |0.000 |[0.000 |0.000
13. Theileria orientalis 3HM-B28 (PP9497822) 0.016 |0.016 [0.016 (0.016 |0.016 |0.016 [{0.016 |0.016 |0.016 [0.016 |0.016 |0.016
14. Theileria orientalis Tick China (0Q507242.1) 0.016 |0.016 [0.013 (0.016 |0.016 |0.016 {0.016 |0.016 |0.016 [0.016 (0.016 |0.016 |0.000
15. Theileria orientalis 2TM-B28 (PP9497822) 0.019 |0.019 {0.016 (0.019 |0.019 {0.019 (0.019 |0.019 |0.019 {0.019 |0.019 |0.019 {0.003 |0.003
16. Theileria orientalis 2TM-T01 (PP9497823) 0.019 |0.019 |0.016 (0.019 (0.019 (0.019 {0.019 {0.019 {0.019 |0.019 |0.019 |0.019 |0.003 |0.003 |0.000
17. Theileria orientalis 3TM-N36 (PP9497827) 0.013 |0.013 |0.016 |0.013 [0.013 [0.013 {0.013 [0.025 {0.025 [0.025 [0.025 (0.025 |0.016 |0.016 |0.019 |{0.019
18. Theileria orientalis Goat Thailand (OM802550.1) 0.029 (0.029 |0.029 |0.029 {0.029 |0.029 (0.029 (0.029 |0.029 (0.029 |0.029 |0.029 (0.013 |0.013 |0.009 (0.009 |0.019
19. Theileria orientalis Cattle Australia (AB520958.1) 0.013 |0.013 {0.016 |0.013 |0.013 |0.013 {0.013 |0.025 |0.025 {0.025 (0.025 |0.025 |0.016 {0.016 |0.019 |0.019 (0.000 |0.019
20. Theileria orientalis Cattle Australia (JN252706.1) 0.032 {0.032 [0.032 (0.032 |0.032 |0.032 {0.032 |0.025 |0.025 [0.025 (0.025 |0.025 |0.016 {0.016 |0.013 |0.013 {0.032 (0.022 |0.032

(*Ghi chu: cac trinh tu (m& sb) trong nghién ciru ndy biéu thi mau do, c&c trinh tu (ma s6) tham chiéu biéu thi mau den)
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Két qua & bang 3.23 va hinh 4 - phu luc 3 cho thay, céc trinh tu chudi gen
18S rDNA cua Theileria spp. phan 1ap ¢ Viét Nam (mau do) trong nghién ciru nay
tuong dong nhau 100% noi loai timg loai va twong ddng > 99% véi cac chudi tham
chiéu tir T. annulata phan 1ap tir bd - An Do (MK713333), bo - Malaysia (KJ917960),
Indonesia (AB000274) va trau - Trung Québc (T. annulata; DQ286801); T. buffeli
phan 1ap tir trau (Thai Lan - MN685115 va An D6 - OR625125); T. orientalis phan
lap tir dé - Théai Lan (OM802550), ve Trung Quéc (0Q507242) va bo Uc - Australia
(AB520958; JN252706). Nhu vay, Theileria spp. phan lap tai Viét Nam trong
nghién ctu ndy c6 quan hé ho hang gan giii véi nhau va véi cac phan lap tir cac
qudc gia khac trong khu vuc va trén thé gioi.

So sanh trinh tu gen 18S rDNA céc loai Theileria spp. trong nghién ctu nay
cua chang téi vai trinh ty gen 18S rDNA cua cac loai Theileria spp. twong tng ¢6
san trén ngan hang gen thé gisi cho thay, T. annulata & bo (tinh Son La, Viét Nam,
PP949795) va & trau (TP. Ha Noi, Viét Nam, PP949798) twrong dong vé gen 100%
v6i T. sp va T. annulata trén Genbank, phan lap tir bo - An Do (MK713333), bo -
Malaysia (KJ917960), trau - Trung Quéc (DQ286801) va bo - Indonesia (AB000274).
Trong khi do, T. annulata phan lap tur trau (tinh Thai Nguyén, Viét Nam, PP949801)
su twong dong nay 1a 99,7% vai T. annulata phan 1ap tir trau - An Do (MK713333).

Hossain va ctv (2023) cho biét, trinh ty gen cua loai T. annulata lay nhidm
cho dong vat nhai lai thi co tinh déng nhét nucleotide cao nhét (98,8% - 99,6%).
Trinh tuy gen 18S rRNA cua T. annulata & bo (LC439356 - T. annulata, Sirajgan;,
An Do) c6 100% tinh dong nhat va tuong ddng vai trinh tu caa céc loai T. annulata
phan Iap tr An Po (MK713333; MF287950), Myanmar (LC576818), Malaysia
(KJ917961), Indonesia (AB000274) va Trung Qudc (MN252454).

Theo Nehra va ctv (2022), so sanh 54 trinh tu gen 18S rRNA cua loai
T. annulata ¢ ngudn goc tir cac nude nhu An Do, Trung Qudc, Thé Nhi Ky va
Iran bao gém ca chung vaccine S15 cua Iran (KF429795) cho thay, tinh dong nhét

nucleotide noi loai cua loai T. annulata la 98,8% - 100%.
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Két qua nghién ctru cia luan an tuong dong voi két qua nghién cau cua cac
tac gia (Hossain va ctv, 2023; Nehra va ctv, 2022).

T. buffeli & bo (PP949804) va trau (PP9497807) (tinh Thai Nguyén, Viét
Nam), va & trau (TP. Ha Noi, Viét Nam, PP9497810) twong ddng 100% véi loai
nay phan 1ap ¢ trau - Thai Lan (MN685115) va trau - An Py (OR625125).

T. orientalis trong nghién ctru nay caa chang téi chia ra thanh 3 nhom:

(1) T. orientalis phén Iap & ngua (tinh Thai Nguyén, Viét Nam, PP9497827)
trong dong vé gen & mic 100% vai T. orientalis phan 1ap & bo - Uc (AB520958).

(2) T. orientalis phan lap ¢ bo (TP. Ha Noi, Viét Nam, PP9497818), su
twong dong trinh tu gen 18S rDNA 12 100% véi loai nay phan lap ¢ ve - Trung
Quéc (0Q507242).

(3) T. orientalis phan lap ¢ trau va bo (tinh Thai Nguyén, Viét Nam,
PP9497822, PP9497823), su tuong dong vé gen 1a 99,60% véi lodi ndy phan lap ¢
dé - Thai Lan (OM802550.1) va giéng 99,19% véi phan lap ¢ bo - Uc (IN252706).

Két qua so sanh su tuong dong vé gen cua T. orientalis trén céc loai vat
nudi trong nghién ctiu ctia chiing toi cao hon so v&i két qua nghién ctiu vé su tuong
ddng vé gen cua lodi T. orientalis lwu hanh trén trau va bo & Hué (Khukhuu va ctv,
2011). Té4c gia cho biét, sy tuong dong vé gen cuaa T. orientalis Iuu hanh & bo ¢6
thé duoc chia thanh cac nhom: (1) "nhém ikeda" (kiéu 2 va 7) c6 d6 twong dong 1a
88,6% - 96,6% va (2) "nhom chitose" (kiéu 1, 3, 4, 5, 8 va N-3) c6 do twong dong
14 83,8% - 99,4%. Loai T. orientalis (kiéu N-1 va N-2) luu hanh ¢ tru 6 su twong
ddng 1a (81,8% - 82,0%). Sy khac nhau nay ¢ thé hiéu 1a do su khac nhau vé dia
diém nghién cau va st dung ki thuat PCR khéc nhau. Trong nghién ciu nay caa
ching t6i, str dung ky thuat nPCR nhan gen 18S ¢6 d6 dai san pham la 581bp ngén
hon so v&i d6 dai san pham cua ky thuat MPSP - PCR (857 bp). Trong d6, d6 dai
san pham cua cho tirng 14 l0ai T. orientalis “nhom ikeda” 13 826 bp va T. orientalis
“nhom chitose™ 1a 831 bp (Khukhuu va ctv, 2011; Ota va ctv, 2009) nén ty 1é twong

ddng vé gen la khéac nhau. Vi vay, ty Ié twong dong vé gen cua loai T. orientalis
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phan lap trong nghién ctru nay cao hon, nhung d6 dai san pham cua k§ thuat PCR
nhan gen 18S (581 bp) ngan hon so véi do dai san pham cua ki thuat PCR nhan
gen MPSP (>800 bp) nén két qua chi dinh danh sinh hoc phan tir la loai
T. orientalis luu hanh trén trau, bo va ngua tai dia diém nghién cuu.

Bang 3.24. Khoang cach di truyén ving ITS2 cua Theileria spp.

Tén chiing/loai (Genbank) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

1. Theileria annulata 3LM-B14 (PP991413)

2. Theileria annulata 2HM-B12 (PP991914) | 0.000

3. Theileria annulata 1TM-T50 (PQ653843) | 0.000 | 0.000

4. Theileria annulata 3LM-T15 (PQ653844) | 0.000 | 0.000 | 0.000

5. Theileria annulata 3TM-B17 (PQ653845) | 0.000 | 0.000 | 0.000 | 0.000

6. Theileria annulata Cattle China (EF547928) | 1.389 | 1.389 | 1.389 | 1.389 | 1.389

7. Theileria annulata Turkey (AY684836) 1.402 | 1.402 | 1.402 | 1.402 | 1.402 | 0.051

8. Theileria buffeli 3TM-T47 (PP991419) 1.309 | 1.309 | 1.309 | 1.309 | 1.309 | 0.336 | 0.374

9. Theileria buffeli 3LM-T14 (PP991420) 1.309 | 1.309 | 1.309 | 1.309 | 1.309 | 0.336 | 0.374 | 0.000

10. Theileria buffeli 2HM-T26 (PP991421) 1.309 | 1.309 | 1.309 | 1.309 | 1.309 | 0.336 | 0.374 | 0.000 | 0.000

11. Theileria buffeli 2HM-T10 (PQ653850) | 1.309 | 1.309 | 1.309 | 1.309 | 1.309 | 0.336 | 0.374 | 0.000 | 0.000 | 0.000

12. Theileria buffeli 3TM-T46 (PQ653848) 1.309 | 1.309 | 1.309 | 1.309 | 1.309 | 0.336 | 0.374 | 0.000 | 0.000 | 0.000 | 0.000

13. Theileria buffeli 1HM-B13 (PQ653855) 1.309 | 1.309 | 1.309 | 1.309 | 1.309 | 0.336 | 0.374 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

14. Theileria buffeli 1LM-T13 (PQ653856) 1.309 | 1.309 | 1.309 | 1.309 | 1.309 | 0.336 | 0.374 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

15. Theileria buffeli Cattle USA (AY661527) 1.330 | 1.330 | 1.330 | 1.330 | 1.330 | 0.346 | 0.384 | 0.007 | 0.007 | 0.007 { 0.007 | 0.007 | 0.007 | 0.007

(*Ghi chu: cAc trinh ty (M s6) trong nghién ctru nay bicu thi mau do, cac trinh ty
(ma so) tham chiéu biéu thi mau den)

Két qua ¢ bang 3.24 cho thay, cac phan lap T. annulata (mau do) trong
nghién ciru nay c6 trinh tu ITS2 tuong ddng 100% va twong dong < 99% Vi cac
trinh tu tham chiéu cua T. annulata phan lap tir bo - Trung Quéc (EF547928), tur
bo - Tho Nhi Ky (Turkey - AY684836).

Céac phéan lap T. buffeli trong nghién ctru nay (mau dé) cé trinh tu ITS2
tuong dong 100% va tuong dong > 99% vai trinh ty tham chiéu caa T. buffeli phan
ap tir bo - My (AY661527).

3.1.2.3. Két qua xdy dung va phdn tich pha hé cdc loai Anaplasma spp., Babesia
spp., Theileria spp.

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

Cay phat sinh loai cac loai Anaplasma spp. duoc xay dung tir doan gen 16S
rDNA (430 nucleotides) duoc thé hién & hinh 3.12.
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A Anaplasma platys 2TM-D16 (PP987128)

A Anaplasma platys 3LM-D37 (PP987144)

A Anaplasma platys 3HM-B12 (PP987136)

A Anaplasma platys 2TM-T39 (PP987130) A. platys
«| & Anaplasma platys 2HM-T16 (PP987123)

Anaplasma platys Dog Malaysia (MN159064.1)

Anaplasma platys Cattle Vietnam (MH686049.1)

Anaplasma platys China (MN630836.1)

£andidalus Anaplasma cinensis Alophen China (KU586159)

Candidatus Anaplasma cinensis Alophen China (KU586159.1) i 1
*| ;A Candidatus Anaplasma cinensis 3Lm-T43 (PP987336) A. sinensis

2! A Candidatus Anaplasma cinensis 3Tm-T31 (PP987337)
A Anaplasma phagocytophylum 2TM-T26 (PP987147)
A Anaplasma phagocytophylum 3TM-B43 (PP987148)
A Anaplasma phagocytophylum 3LM-D11 (PP987149) .
A Anaplasma phagocytophilum Cattle China (KF569912.1) | A. phagocytophilum
Anaplasma phagocytophilum goat China (KR002114.1)
e Anaplasma phagocytophilum Japan (AB196721.1)
Anaplasma phagocytophilum Tick China (0Q701071.1)
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 Anaplasma boolense 2TM-T08 (PP987235)
A Anaplasma boolense 3LM-T43 (PP987236) A. boolense
Anaplasma boleense Anopheles sinensis China (KU586169.1)
Anaplasma boleense Armigeres subalbatus China (KU586182.1)
Anaplasma boleense cattle South Africa (MK814450.1) o
Anaplasma marginale 3HM-B13 (PP987109) 7
A Anaplasma marginale 3TM-B01 (PP987111)
A Anaplasma marginale 3TM-T32 (PP987120)
A Anaplasma marginale 2HM-D32 (PP987117)
A Anaplasma marginale 3TM-N04 (PP987139)
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

3

A. marginale

0.01

Hinh 3.12. Cay pha hé thé hién méi quan hé loai ciia Anaplasma spp.

* Ghi chl: Cay pha hé thé hién mdi quan hé loai cua loai Anaplasma spp.
duogc xay dung tir gen 16S rDNA (430 nucleotides) trén phan mém MEGA 6.0, sir
dung phuong phéap “Tiép can cuc dai” (Maximum Likelihood — ML) véi d6 tin cay
(Boostrap Value) 1.000 lan lap lai (Tamura va ctv, 2013). Loai Ehrlichia canis
EU106856.1 dugc dung lam tham chiéu ngoai loai. CAc chudi gen c6 danh dau
hinh tam giac la cac chudi gen trong nghién cau nay.

Nghién ctru di xac dinh duoc 5 loai Anaplasma spp. bao gom: A. marginale,
A. platys, A. phagocytophilum, Candidatus A. boolense va Candidatus A. sinensis
lvu hanh trén trau, bo, dé va ngua. Trinh ty nucleotides noi loai moi loai
Anaplasma spp. trong nghién ciu ndy caa ching ti giéng nhau 100%. Trén cay
phat sinh loai Anaplasma spp. (Hinh 3.12) cho thay, cac chudi gen 16S rDNA cua
loai A. marginale trong nghién ciru nay (chudi gen c6 danh dau hinh tam giac) va
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cac chudi gen 16S rDNA tham chiéu cua céc tac gia khac tir Viét Nam, Hungary,
Iran va Cuba nhom cung nhau vao mét nhanh phan loai (gia tri boostrap 99%) va
phan tach voi nhém phan loai con lai gdm 04 loai 1a: A. phagocytophilum, A. platys,
Candidatus A. boolense va Candidatus A. sinensis. Trong do, cac chudi gen 16S
rDNA loai A. phagocytophilum va cac chudi gen tham chiéu tir Trung Québc va
Nhat Ban c6 quan h¢ loai gan giii véi nhau trong cting mot nhanh phan loai (gia tri
boostrap 98%). Loai Candidatus A. boolense c6 quan hé lodi rat gan giii voi cac
loai nay tir Trung Qudc va Nam Phi khi nam ciing 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 phan loai trén cdy pha hé véi gia tri boostrap 97%.
Loai A. platys c6 quan hé loai chat ché véi A. platys phan lap tir Trung Qudc,
Malaysia,Viét Nam va Candidatus A. sinensis ¢ quan hé loai gan giii v6i phan
lap trén mudi tir Trung Quéc (Hinh 3.12).

Két qua nghién ctiu ndy cua ching toi ciing trong dong voi két qua phan
tich pha hé loai Anaplasma spp. tir cac tac gia khac khi ho bao céo rang, loai
Anaplasma spp. ¢6 su da dang vé kiéu gen khi phan tich gen 16S rDNA va mot sb
gen khac. Nghién ciru gen 16S rDNA loai Anaplasma spp. phan Iap tur vat nudi tai
Phillippine (Galon va ctv, 2022a) cho thay, loai A. platys va Candidatus A. sinensis
cuing nhém vao mot nhdm phic hop véi nhidu nhanh nho trén cay phat sinh loai.
Vat nudi nhiém cac loai A. marginale, A. platys, A. phagocytophilum, Candidatus
A. boolense va Candidatus A. sinensis thudng c6 biéu hiéu 1am sang nhu s6t khdng
dic hiéu, chan an, luoi van dong, giam san xuat sita, khé th, giam tiéu cau, giam
bach cau va thiéu mau. Vat nudi nhiém A. phagocytophilum gy bénh sbt rét bach
cau hat (dic biét 1a bach cau trung tinh), giam bach cau, giam tiéu cau. Vat nudi
nhiém A. platys cha yéu gay ra bénh giam tiéu cau voéi triéu ching dién hinh cua
vat nuéi 1a sot, chan an, sut can, 1o do, xuat huyét dudi da, niém mac nhot nhat,
chay nudc mii, viém mét, chay mau cam va hach sung to (Atif va ctv., 2021;
Karlsen va ctv., 2020). Tuy nhién, theo quan sat ctiia ching toi, vat nubi nhiém
bénh thudng ¢ thé an, kho phat hién. Mot sb trau, bo, dé va ngua nhiém bénh c6
biéu hién nhu sdt, bo an, chay nudc mii, viém mat.
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b) Két qua xay dung va phan tich cay pha hé loai Babesia spp.

A Babesia bovis Horse Hanai (PP082800)

A Babesia bovis Goat Hanoi (PP082801)

w | & Babesia bovis Buffaloes Hanal (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 AYS04050.1

01
Hinh 3.13. Cay pha hé loai thé hién mdi quan hé loai cua Babesia bovis

*Ghi chd: Cay pha hé thé hién méi quan hé loai cua loai Babesia bovis &
trau, bo, dé, ngua) tai 3 tinh/TP phia Bac dugc xay dung tir gen 18S rDNA (324
bp) trén phan mém MEGA 6.0, sit dung phuong phap “Tiép cdn cuc 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. Cac chudi gen c6 danh diu hinh tam giac 1a cac chudi gen
trong nghién ctru nay.

Céac chudi gen cua loai B. bovis trong nghién ctru nay cua chdng toi o trinh

tu gen 18S rDNA giéng nhau 100%. O Viét Nam, B. bovis duoc béo céo tai Hué,
phén lap tur trdu va bo. Cac phén lap B. bovis (LC004298 - LC004306) nay co quan
hé loai gan giii v6i cac chung B. bovis phan 1ap tir trau va bo ¢ Phillippines va Sri
Lanka khi phan tich gen MSA-1. Cac phan lap B. bovis (LC004307 - LC004338)
c6 quan hé gan giii voi cac chang B. bovis phan l1ap tir trdu va bd ¢ Mexico,
Phillippines, Israel, Uc, My, Thai Lan va Sri Lanka khi phan tich gen MSA - 2b
(Yokoyama va ctv, 2015). Tuy nhién, trong nghién ciu nay cuaa ching toi, chudi
gen 18S rDNA cua loai B. bovis va B. bigemina tir cac nuéc Pong Nam A 1an can
chua c6 sén trén ngan hang gen Genbank. Chung t6i ¢4 tham khao cac chudi gen
18S rDNA cua loai B. bovis phan 1ap & bo tir 4 nudc khac nhau 1a Trung Québc
(China - KY805831.1), Bra-xin (Brazil - F1426364.1), Uc (Australia - JQ437262.1)
va Nam Phi (South Africa - MH257734.1). Phéan tich cay pha hé caa loai B. bovis
(Hinh 3.13) cho thay, 06 chudi gen 18S rDNA loai B. bovis phan 1ap tir vat nudi

tai mién Bac, Viét Nam tao thanh mot nhdm c6 quan hé loai rat chat ché vai nhau
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(gia tri bootstrap 99%) va tao nhanh loai cung véi B. bovis phéan lap ¢ Bra-xin,
Nam Phi va Trung Québc véi gia tri boostrasp cao (81%); chung B. bovis tham
chiéu tir Uc tach thanh mét nhanh loai riéng. Loai B. bovis ciing duoc ghi nhan c6
cac kiéu gen khac nhau, véi khoang trén 20 kiéu gen tuy thudc vao gen khang
nguyén nao duoc chon phan tich. Sy hinh hanh nén céc kiéu gen khéc nhau nay
trong loai dugc cho 1a do sy tuong tac giita hé mién dich cia vat chi va mam bénh
(Yokoyama va ctv, 2015).

A Babesia bigemina Cattle Hanoi (PP082808)

A Babesia bigemina Cattle Thai Nguyen (PP082812)
Babesia bigemina Cattle China (KP710227.1)
Babesia bigemina Haemaphisalis China KT356596.1
Babesia bigemina China MH838760.1 B. bigemina
A Babesia bigemina Hanoi (PP082810)

A Babesia bigemina Buffalo Hanoi (PP082813)
A Babesia bigemina Cattle Hanoi (PP082811)
55|49 | & Babesia bigemina Goat Son La (PP082814)
Babesia bigemina Cattle Australia JQ437264.1
Babesia bigemina Argentina HQ688689.1

Babesia bigemina Bos taurus Switzeland KM046917.1

55

28

Trypanosoma evansi AY 904050.1

0.05

Hinh 3.14. Cay pha hé thé hién méi quan hé loai cua Babesia bigemina

* Ghi chi: Cay pha hé thé hién mdi quan hé loai ciia Babesia bigemina ¢ trau,
bo, dé, ngua tai 3 tinh/TP phia Bac dugc xay dung tir gen 18S rDNA (276 bp) trén
phan mém MEGA 6.0, st dung phuong phap “Tiép can cuc dai” (Maximum
Likelihood — ML) véi d6 tin cay (Boostrap Value) 1.000 lan lap lai (Tamura va ctv,
2013). Loai Trypanosoma evansi AY904050.1 duogc dung 1am tham chiéu ngoai l0ai.
Céc chudi gen c6 danh dau hinh tam giéc 1a cac chudi gen trong nghién ciu nay.

Déi voi loai B. bigemina, 06 chudi gen 18S rDNA trong nghién ciru ndy cua
ching tdi c6 su twong dong vé trinh ty nucleoties trong chudi gen dao dong tur
99,27% dén 100%. Két qua phan tich pha hé thé hién ¢ Hinh 3.14 cho thay, 6 trinh
tu loai B. bigemina phan 1ap tir trau, bo, dé, ngua tai mién Bac Viét Nam tao thanh
ba nhém cd quan hé lodi chat ch& voi nhau, va quan hé loai rat gan giii véi céc
chang B. bigemina tham chiéu tir Trung Quéc. Chang phan lap & mién Bic Viét
Nam nay c6 quan hé gan giii véi céc chang B. bigemina tir Uc (Australia) va Ac-hen-

ti-na (Arghentina), quan hé xa hon vgi chung phén Iap tai Thuy Si (Switzeland).
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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)
Babesia bovis Germany (EF458275)
—— Babesia bovis Japan (KX685389)
Theileria buffeli (AY661527)

r—
0.0

Hinh 3.15. Cay pha hé thé hién méi quan hé loai cua Babesia bovis

* Ghi chd: Cay pha hé thé hién mdi quan hé loai cia loai Babesia bovis ¢ cac
loai vat chu (trau, bo, dé, ngua) tai 3 tinh/TP phia Béc dugc xay dung tir gen ITS2 545
bp) trén phan mém MEGA 6.0, sir dung phuong phap “Tiép can ccuc dai” (Maximum
Likelihood — ML) véi d6 tin cay (Boostrap Value) 1.000 lan I3p lai (Tamura va ctv,
2013). Loai T. buffeli AY661527 duoc ding 1am tham chiéu ngoai loai. Cac chudi gen
c6 danh dau hinh tam giac Ia cac chudi gen trong nghién ciu nay.

Cac chudi gen cua loai B. bovis trong nghién ciru nay cua ching toi co trinh
tu gen 1TS2 gidng nhau 100%. 5 chudi gen 1TS2 loai B. bovis phan lap tir vat nudi
tai mién Bac - Viét Nam tao thanh mot nhoém cé quan hé 10di rat chit ché véi nhau
(gia tri bootstrap 63%) va tao nhanh loai cung véi chung B. bovis phén lap ¢ My,
burc, Nhat vai gia tri boostrap cao (84%) (Hinh 3.15).

Két qua dinh danh, xac dinh khoang céch giita cac loai va xay dung va phan
tich cay pha hé cua loai B. bovis va B. bigemina gay bénh cho trau, bo, dé va ngua
c6 biéu hién triéu chirng nhu sét cao, di tiéu nhiéu huyét sac to, (mau hong, do dan
cudi cung dé thim), chan dn, sé¢ toan than, doi khi co cac du hiéu than kinh va
hoi chizng ho hap. Bénh ky sinh tring duong méau gay ra bai loai B. bovis c6 kha
ning gy bénh cao véi céc triéu chung vé than kinh do hong cau bi nhidm bénh
bam vao mao mach n&o noi moé va ty 1& chét cao hon so vai lodi B. bigemina, nhung
loai B. bigemina lay lan nhanh chdng, gay ra tinh trang thiéu mau tan mau nghiém
trong, vang da. Bénh tich gdom lach va gan to ra, ti mat cang phdng, than & nudc
va sim mau, sung huyét toan than, xuat huyét dugi da, pht phdi; va chat xam trong
ndo chuyén sang mau hong & vat nudi nhidm bénh (Pham Sy Lang va ctv, 2015;
Sivakumar va ctv, 2013; Bock va ctv, 2004).
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c) Két qua xay dyng va phan tich cay pha hé loai Theileria spp.

Cay pha hé xac dinh ngudn gdc phét sinh loai c4c loai Theileria spp. (Hinh 3.16)
duoc xay dung tir 320 nucleotides gen 18S rDNA, gom 16 chudi gen 18S rDNA ciia 5 loai
Theileria spp. trong nghién cau nay (T. annulata: PP949795, PP949798 va PP949801; T.
buffeli: PP949804, PP9497807 va PP9497810; T. orientalis: PP9497827, PP9497818,
PP9497822, va PP9497823; T. velifera: PP9497831, PP9497832, va PP9497833; va T. equi:
PP9497817, PP9497815, va PP9497816) va 15 chudi gen 18S rDNA loai Theileria spp.
duoc thu nhan tir genbank (T. annulata: AB000274, DQ286801, KJ917960 va MK713333;
T. buffeli: MN685115, OR625125; T. orientalis: AB520958, 0Q507242, OM802550, va
IN252706; T. velifera: LC325740, LC325742; va T. equi: LC325740, MH651215 va
MG052915); va loai Trypanosoma evansi (AY904050) dugc ding dé tham chiéu ngoai loai.

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 T. annulata
A T.annulata (2TmB32) PP9497801

A T. buffeli (2TmB03) PP949804.1

A T.buffeli (4TmT02) PP9497807 1. buffeli
43| LI A T 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 (3HmB28) PP9497818
T. orientalis Tick China 0Q507242.1 T. orientalis

100 MET. orientalis Cattle Australia JN252706.1

[32]
| K

s~ — —

T. orientalis Goat Thailand OM802550.1
33| A T. orientalis (2TmB28) PP9497822
A T.orientalis (2TmT01) PP9497823
T. velifera Cattle Myanmar LC325742.2
98 A T. velifera (2TmT26) PP9497831
9| | AT. velifera (3TmT03) PP9497832 T. velifera
o7|AT. velifera (3LmT05) PP9497833
T. velifera Buffalo Myanmar LC325740.2
T. equiHorse Brazil MG052915.1
44? equi Horse China MH651215.1
1901 A T. equi (2LmD50) PP9497817 | T gqui
A T. equi (2LmN40) PP9497815
QFL A T. equi (2LmN0O8) PP9497816
91'T. equiHorse UKMT613677.1

Trypanosoma evansi AY904050.1

0.05

Hinh 3.16. Cay pha hé thé hién méi quan hé loai cua Theileria spp.
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* Ghi cha: Cay pha hé thé hién méi quan hé loai cua Theileria spp. ¢ trau,
bo, dé, ngua dugc 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)
v6i do 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. Cac chudi
gen c6 danh du hinh tam giac mau xanh 1a cac chudi gen trong nghién ciu nay.

C6 it nhat 15 loai trong chi Theileria (nganh Apicomplexa, bo Piroplasmida)
lay nhiém trén cac loai vat nuodi. Trong do, loai T. annulata va T. parva la hai loai
c6 doc luc cao (WOAH, 2020; Spickler, 2019). Viéc phan nhom cac loai Theileria
spp. hién nay d6i khi van con nhitng tranh cii nhat dinh, dic biét véi nhom
T. orientalis/T. buffeli va T. sergenti. Nhom 3 loai nay hién dugc cho la cung mot
loai goi la: T. orientalis hoic T. buffeli. Tuy nhién, T. buffeli va T. sergenti van
ton tai 1a hai loai riéng biét. Diéu nay ciing phu hop voi két qua nghién ciru caa
ching tdi thé hién trén cay pha hé (Hinh 3.16), T. buffeli nhdm vao thanh mot
nhanh va chung nhanh véi T. annulata, khéng chung nhanh vai T. orientalis. T.
sinensis c6 thé 1a mot loai riéng biét hodc thuoc nhém T. buffeli/T. orientalis.
Nhém T. orientalis/T. buffeli doi khi dugc viét tit 12 T. orientalis va chia thanh 11
kiéu gen khéac nhau (Watts va ctv, 2016). O Viét Nam, T. orientalis dugc bao céo
la c6 7 kiéu gen khéc nhau dua trén gen MPSP (Huynh va ctv, 2021). Trong nghién
ctu nay cua ching téi, T. orientalis nhom véi nhau thanh 3 nhom riéng biét trén
cay pha hé (Hinh 3.16), 2 trong 3 nhém kiéu gen nay tao nhanh vai T. orientalis &
bo - Uc va dé - Thai Lan; nhém kiéu gen con lai tao nhanh véi T. orientalis trén
ve - Trung Qudc. Nhu vay, T. orientalis luu hanh & Viét Nam ¢6 méi quan hé mat
thiét vai T. orientalis & bo - Uc, diéu nay c6 thé bat ngudn tir bo Uc dugc nhap vao
Viét Nam cd trung chuyén qua Thai Lan va ca Trung Quéc va Viét Nam déu nhap
khau bo hau bi tir Uc véi s6 lugng 1on (Lakew va ctv, 2023; Gebrekidan va ctv, 2017).

T. velifera bao gom bén kiéu gen 1a: T. velifera, T. velifera A, T. velifera B
va T. sp. (mdt kiéu gen chua duoc md ta & bd An o). T. velifera va T. velifera A
da duoc tim thay ¢ trau va bo, trong khi T. velifera B chi dugc tim thay ¢ trau. C6
su tuong dong dang ké giira kiéu gen T. sp. va T. velifera (Mans va ctv, 2015).
T. velifera trong nghién cizu cua ching tdi chi duoc tim thay o trau ma khéng tim
thay trén céc loai vat nudi khac gdm: bo, dé va ngua. Nhu vay, kiéu gen T. velifera
lwu hanh ¢ Viét Nam c6 thé chi ¢ mét ching duy nhat 1a T. velifera B.
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T. equi phan lap trén ngyua va dé tai tinh Son La trong nghién ctu nay caa
chidng tdi, phan thanh hai kiéu gen rd rét (Hinh 3.16), gém (1) kiéu gen T. equi C,
phan lap tir dé tao nhanh véi T. equi & ngua Trung Qudc va Brazil; va (2) kiéu gen
T. equi A, phén lap tir ngya tao nhanh véi T. equi & Anh. Cac nghién ctu trudc
day vé phan loai T. equi dua trén gen 18S rDNA cho thay, T. equi chia thanh 5
nhanh khac nhau (nhanh A, B, C, D va E) thé hién su da dang di truyén cua loai
nay (WOAH, 2025b). Nhiéu kiéu gen cua T. equi thudng xuét hién ¢ cac ving dia
ly dic trung, khién cho viéc danh gia doc lyc cua tirng chang T. equi tré nén kho
khan, véi gia dinh chung rang tat ca cac kiéu gen (chung) déu c6 doc luc va bénh
1y twong tu nhau (Bishop va ctv, 2020; Mans va ctv, 2015).

A Theileria buffeli
A Theileria buffeli
A Theileria buffeli
A Theileria buffeli
A Theileria buffeli (PP991421)
A Theileria buffeli (PP991420)
A Theileria buffeli (PP991419)
- Theileria buffeli Cattle USA (AY661527)
[ Theileria annulata Cattle China (EF547928)
» Theileria annulata Turkey (AY684836)
A Theileria annulata (PP991413)
A Theileria annulata (PP991914) T annulata
A Theileria annulata (PQ653843)
A. Theileria annulata (PQ653844)
A Theileria annulata (PQ653845)

PQ653855)
PQ653856)
PQ653848)

PQ653850) T. buffeli

.~~~ o~

100

om—
0.050

Hinh 3.17. Cay pha h¢ thé hién quan hé loai cua Theileria spp.

¥ Ghi chl: Cay phd h¢ duoc xay dung tu gen ITS2 (320 nucleotides) trén phan
mém MEGA 6.0, sir dung phuong phap “Tiep can cyc dai” (Maximum Likelihood
— ML) véi do tin cay (Boostrap Value) 1.000 lan lap lai (Tamura va ctv, 2013). Cac
chuoi gen c6 danh dau hinh tam gidc mau xanh Ia cac chuoi gen trong nghién ciru nay.
So sanh trinh tu gen ITS2 hai loai T. buffeli va T. annulata trong nghién ctu

nay cua chang toi vai trinh ty gen ITS2 caa cac loai Theileria spp. twong (tng co
san trén Genbank cho thay, trinh tu nucleotides noi loai caa loai T. buffeli trong
nghién ciiu ndy cua ching tdi gidng nhau 100%. Trén cdy phat sinh loai Theileria
spp. (Hinh 3.17) cho thay, cac chudi gen ITS2 caa loai T. buffeli trong nghién cau

nay (chudi gen c6 danh diu hinh tam giac) va cac chudi gen 1TS2 tham chiéu cua
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c4c tac gia khéc tir Trung Quédc va Tho Nhi Ky nhom cuing nhau vao mét nhanh
phén loai (gia tri boostrap 99%). Loai T. annulata phan lap trong nghién cau nay
nhém vao thanh mot nhanh trén cay pha hé vai gia tri boostrap 100%.

Két qua xac dinh ty 18 Iuu hanh, dinh danh, khoang cach di truyén, xay dung
cay pha hé phat sinh loai Theileria spp. cua luan an cho thiy su da dang cac l0ai
Theileria spp. (T. annulata, T. buffeli, T. equi, T. orientalis va T. velifera) dang luu
hanh ¢ tru, bo, dé va ngua tai 3 tinh/TP (Ha Noi, Thai Nguyén, Son La) gay bénh
tir dang hoan toan lanh tinh (T. orientalis) dén dang cap tinh, gay bénh nghiém
trong va dan dén chét. Trong do, loai T. annulata gay ra bénh Theileriosis nhiét
déi, da duoc ghi nhan la 1 loai Theileria spp. ¢6 doc luc cao (WOAH, 2020;
Spickler, 2019; Bishop va ctv, 2004). Tuy nhién, bénh ky sinh tring duong mau
gay ra boi loai Theileria spp. thuong khéng cé triéu chang 1dm sang, hoac gay
bénh nhe vé6i cac dot bung phét 1é té voi cac triéu chimng nhu thiéu mau va thiéu
oxy do hdng cau bi pha hay. Vat nudi nhiém bénh ¢ thé cap tinh c6 cac triéu ching
nhu: sot, chan an, nging nhai lai, sung hach bach huyét, tiéu chay, vang da, xuat
huyét, niém mac nhot, nhip tim nhanh va thd nhanh, giam tiéu cau. Trong truong
hop vat nudi bi nhiém ning cd thé gay sét, suy nhuoc co thé, ting nhip tim va nhip
hd hap, phi né va xuat huyét va cudi cing co6 thé dan dén suy noi tang va co thé
say thai. Cac bénh tich dai thé gdm gan to, lach to, than to, xuét huyét ndo, va loan
nhip tim & vat nudi nhiém bénh ning (Almazan va ctv., 2022; Tirosh va ctv., 2020;
Bishop va ctv, 2004).

3.2. Két qua xac dinh mét sé yéu té nguy co nhiém Ky sinh tring dwdong mau
va dé xuit bién phap phong bénh thich hop
3.2.1. Két qud xdc dinh mgt sé yéu té nguy co nhiém ky sinh triing dwong mau
3.2.1.1. Két qud xdc dinh mét sé yéu t6 nguy co nhiém ky sinh tring dwong mau
gdy ra bai loai Anaplasma spp. o trau, bo, dé va ngua

Két qua xac dinh mot sé yéu té nguy co anh huong dén su luu hanh cua

Anaplasma spp. & trau, bo, dé va ngua duoc thé hién trong bang 3.25.
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Bang 3.25. Mot s6 yéu té nguy co nhiém ky sinh tring dudng méu gay ra boi

loai Anaplasma spp.

Phan tich don bién

Phan tich da bién

Yéu t6
OR 95%ClI P-value | OR 95%ClI P-value
Nhiém ve
Khéng 1 1
Co| 1,52 1,27-1,83 | <0,0001 | 1,28 | 1,04-158 | <0,01
Tinh/ TP
Ha Noi 1 1
Thai Nguyén | 0,78 | 0,58 -1,05 >0,05 0,78 | 0,58-1,05 >0,05
SonLa| 1,67 | 0,89-1,38 >0,05 0,67 | 0,51-1,00 | <0,01
Mua
Mua Xuan 1 1
MuaHe | 5,69 | 425-7,61 | <0,0001 | 6,42 | 4,69-8,80 | <0,0001
Muoa Thu | 4,29 | 3,20-5,75 | <0,0001 | 4,75 | 3,39-6,65 | <0,0001
Mua bong | 0,81 | 0,56-1,15 >0,05 | 0,63 | 043-0,92 | <0,05
Loai vat nubi
Trau 1 1
Bo| 1,51 1,20-1,92 0,001 2,33 | 1,69-3,23 | <0,0001
Dé| 047 | 0,35-0,61 | <0,0001 | 0,69 | 0,36-1,32 >0,05
Ngva | 0,46 | 0,35-0,61 | <0,0001 | 0,58 | 0,31-1,08 >0,05
Tinh biét
Cai 1 1
buc| 1,12 | 0,91-1,37 >0,05 1,1 | 0,87-1,39 >0,05
Nhém tudi
<ltudi| 1 1
1-5tudi | 1,13 | 0,81-157 >0,05 1,02 | 0,68-1,53 >0,05
>5tuoi | 1,36 | 093-1,98 | >005 | 1,03 | 065-1,64 | >0,05
Chin tha
Khéng 1
Ban chan tha | 11,3 1,55-83,4 <0,05 1,62 | 0,71-3,62 >0,05
Hoantoan | 7,71 | 1,07-55,68 | <0,05 2,88 | 1,34-6,18 | <0,01
Gibng
Ban dia 1 1
Lai | 0,47 | 0,38-0,57 | <0,0001 | 0,72 | 0,42-1,24 >0,05
Nhap | 1,46 1,05-2,03 <0,05 0,64 | 0,39-1,04 >0,05
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Bang 3.25 cho thiy, trong phan tich don bién 5 yéu té duge xac dinh yéu tb
nguy co anh huong dén ty 1& nhidm ky sinh tring duong mau gay ra boi loai
Anaplasma spp. & trau, b, dé va ngua 1a: vat nudi nhiém ve trén co thé, mua, loai
vat nudi, gibng vat nudi, hinh thirc chin tha. Trong d6, vat nudi nhiém ve trén co
thé c6 nguy co nhiém Anaplasma spp. cao gap 1,52 lan (95%Cl: 1,27 - 1,83) so
véi vat nudi khdng nhiém ve trén co thé (p <0,001). Vat nudi ¢ tinh Son La c6
nguy co bi nhiém Anaplasma spp. cao hon vt nudi & TP. Ha Noi gap 1,67 lan
(95%Cl: 0,89 - 1,38; p > 0,05). Vat nudi ¢ tinh Thai Nguyén it c6 nguy co bi nhiém
Anaplasma spp. hon vat nudi & TP. Ha Noi 1,28 lan (95%Cl: 0,58 - 1,05; p > 0,05).
Vit nudi nhidm Anaplasma spp. vao mua hé va mua thu cao hon mua xuén lan luot
1a 5,69 1an (95%Cl: 4,25 - 7,61; p <0,0001) va 4,29 lan (95%Cl: 3,20 - 5,75; p <
0,0001). Bo c6 nguy co bi nhidm Anaplasma spp. cao hon trau gap 1,51 lan
(95%CI: 1,20 - 1,92; p < 0,0001). Dé va ngua it c6 nguy co bi nhiém Anaplasma
spp. hon trau twong wng 2,13 lan (95%Cl: 0,35 - 0,61; p < 0,0001) va 2,17 lan
(95%Cl: 0,35 - 0,61; p < 0,0001). Su sai khac niy mang y nghia thong ké. Vat nuoi
c6 tinh biét duc c6 nguy co bi nhiém Anaplasma spp. cao hon 1,12 1an (95%Cl:
0,91 - 1,37; p > 0,05) so v&i vat nudi ¢ tinh biét cai. Vat nudi tir 1 - 5 tudi va >5
tudi c6 nguy co bi nhiém Anaplasma spp. cao hon 1,13 lan (95%Cl: 0,81 - 1,57; p
>0,05) va 1,36 1an (95%Cl: 0,93 - 1,98; p > 0,05). Vat nudi chin tha hoan toan va
ban chin tha c6 nguy co bi nhiém Anaplasma spp. cao hon vat nuéi dugc nudi nhét
hoan toan lan luot gap 7,71 1an (95%Cl: 1,07 - 55,68; p <0,05) va 11,3 1an (95%Cl:
1,55 - 83,4; p < 0,01). Gidng vat nudi (nhap) co nguy co bi nhidm Anaplasma spp.
cao hon giéng vat nudi ban dia gap 1,46 lan (95%Cl: 1,05 - 2,03; p < 0,005) va
giéng vat nudi (lai) it co nguy co bi nhiém Anaplasma spp. hon gidng vat nudi ban
dia 2,17 1an (95%Cl: 0,38 - 0,57; p < 0,0001).

Tiép tuc phan tich hdi quy logitic da bién tir 8 bién doc lap cua bang 3.25
theo timg nhom dé xac dinh cac yéu td nguy co chinh. Két qua duoc trinh bay ¢
bang 3.25 cho thay, ¢ 03 yéu t6 nguy co vdi p <0,005 gdm vat nudi nhidm ve,

mua, loai vat nudi. Trong do6, vat nudi nhiém ve trén co thé c6 nguy co nhidém
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Anaplasma spp. cao gap 1,28 lan (95%Cl:1,04 - 1,58; p< 0,05) so Vi vat nudi
khéng nhidm ve trén co thé. Su sai khac nady mang y nghia thong ké. Két qua
nghién ciu cua ching t6i thap hon so véi két qua nghién ctiu cua tac gia (Nguyén
Thi Hong Chién, 2021). T4c gia cho biét, bd nhiém ve lam tang nguy co nhiém
Anaplasma spp. cao hon 16,79 1an so véi bo khéng nhiém ve, sy khac nhau nay 13
do khac nhau vé loai vat nudi va dia diém nghién ciu. Trong nghién ctu nay,
ching toi thuc hién nghién cuau trén 04 loai vat nudi (trdu, bo, dé va ngua) va tai 3
tinh/TP (Ha Noi, Thai Nguyén, Son La) dai dién cho 3 vung dia ly (tiéu khi hau)
dic trung ctia mién Bac nudc ta. Nghién ctu cia tac gia (Nguyén Thi Hong Chién,
2021) thuc hién trén 1 loai vat nudi (bo) va nghién cau tai huyén Ba Vi, TP. Ha Noi.

Vat nudi ¢ 2 tinh Son La va Thai Nguyén it c6 nguy co nhiém Anaplasma spp.
hon vat nudi & TP Ha Noi lan luot 1a: 1,28 lan (95%Cl: 0,58 - 1,05; p > 0,05) va
1,49 lan (95%Cl: 0,51 - 1,00; p > 0,05). Vat nudi nhiém Anaplasma spp. vao mla
hé va mua thu cao hon mua xuan lan luot 1a: 6,42 lan (95%CIl: 4,69 - 8,80; p <
0,0001) va 4,75 1in (95%CI: 3,39 - 6,65; p<0,0001). Bd ¢6 nguy co nhiém
Anaplasma spp. cao hon trau gap 2,33 lan (95%Cl: 1,69 - 3,23; p < 0,0001). Sy
sai khac ndy mang y nghia thong ké (p<0,005) do bd duoc ghi nhan Ia loai vat nudi
cam nhiém nhat voi bénh ky sinh tring dudng mau gay ra boi loai Anaplasma spp.
(Pham Sy Lang va ctv, 2015).

Dé va ngua it co nguy co bi nhidm Anaplasma spp. hon trau 1a 1,45 lan
(95%Cl: 0,36 - 1,32; p>0,05) va 1,72 Ian (95%Cl: 0,31 - 1,08; p>0,05). VVat nudi
c6 tinh biét duc co nguy co bi nhidm Anaplasma spp. cao hon 1,1 1an (95%Cl:
0,87 - 1,39; p>0,05) so v&i vat nudi co tinh biét cai. Vat nudi tir 1-5 tudi va >5 tudi
c6 nguy co nhiém Anaplasma spp. cao hon vat nudi <1 tudi lan luot 1,02 lan
(95%Cl: 0,68 - 1,53; p>0,05) va 1,03 1an (95%CI: 0,65 - 1,64; p>0,05). Vat nudi
chin tha hoan toan va ban chin tha c6 nguy co nhiém Anaplasma spp. cao hon vt
nudi dugc nudi nhdt hoan toan lan luot gap 2,88 lan (95%Cl: 1,34 - 6,18; p>0,05)
va 1,62 lan (95%Cl: 0,71- 3,62; p>0,05). Gidng vat nudi (nhap va lai) it c6 nguy
co nhiém Anaplasma spp. hon giéng vat nudi ban dia 1,39 lan (95%Cl: 0,42 - 1,24;
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p>0,05) va 1,56 lan (95%Cl: 0,39 - 1,04; p>0,05). Tuy nhién, su khac biét nay
khdng c6 y nghia théng ké (p>0,05).

Qua két qua phan tich da bién cho thay, yéu té nguy co anh hudng dén ty 18
nhiém ky sinh trung duong mau gay ra bai loai Anaplasma spp. ¢ trau, bo, dé va
ngua tai 3 tinh/TP dugc xac dinh 1a: vat nudi nhidm ve trén co thé, mua, loai vat
nudi. Cac yéu td tinh/TP, tinh biét, tudi, hinh thirc chin tha, giéng vat nudi khong
anh huong dén ty & nhidm bénh ky sinh trung duong mau gay ra boi loai
Anaplasma spp.

Céc yéu t6 nguy co anh hudng dén bénh ky sinh tring duong mau gay ra
bai loai Anaplasma spp. ¢ trau, bo, dé va ngua la khac nhau tuy theo tirng khu vuc,
vi tri dia 1y, do tudi caa vat chu, véc to truyén bénh (ve), mia (Zeb va ctv, 2020;
Farooqi va ctv, 2018).

Két qua nghién ciru caa luan an pht hop véi cac nhan dinh cua tac gia trén
khi xac dinh mua, loai vat nudi, vat nudi nhiém ve 1a cac yéu té nguy co anh huong

dén su lvu hanh cua bénh ky sinh tring duong mau gay ra boi loai Anaplasma spp.

3.2.1.2. Két qud xdc dinh mét s6 yéu t6 nguy co nhiém ky sinh tring dwong mdu

gdy ra boi loai Babesia spp. ¢ trau, bo, dé va ngua
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Bang 3.26. Mot s6 yéu té nguy co nhidm ky sinh tring duong méu gay ra boi

loai Babesia spp.

Yéu to Phan tich don bién Phén tich da bién
OR 95%ClI P-value OR 95%ClI P-value
Nhiém ve
Khéng | 1 1
C6|152| 1,11-2,08 >0,05 1,12 | 0,79-1,60 | >0,05
Tinh/ TP
HaNoi | 1 1
Thai Nguyén | 1,07 | 0,75-1,51 >0,05 07 | 040-1,21 | >0,05
SonLa| 052 | 0,34-0,78 > 0,01 1,37 | 0,87-217 | >0,05
Mua
Mua Xuan | 1 1
Mua Heé | 455 | 2,68-7,72 <0,0001 | 4,57 | 2,61-7,99 | <0,001
MuoaThu | 4,13 | 2,43-7,04 <0,0001 | 2,66 | 1,42-500 | <0,01
Mua Péng | 0,77 | 0,38-1,57 >0,05 0,75 | 0,36-1,57 | >0,05
Loai vat nudi
Trau| 1 1
Bo| 4,15 | 2,63-6,52 <0,0001 | 2,46 | 1,36-4,45 | >0,01
Dé | 0,27 | 0,12-0,63 <0,01 0,11 | 0,32-0,34 | <0,001
Ngua | 1,87 | 1,12-3,11 <0,01 061 | 0,25-153 | >0,05
Tinh biét
Cai| 1 1
Pyc | 1,03 | 0,73-1,45 >0,05 1,03 | 0,71-152 | >0,05
Nhom tudi
<1ltudi| 1 1
1-5tudi | 1,31 | 0,69 - 2,47 >0,05 0,84 | 0,40-1,76 | >0,05
>5tudi | 2,3 1,17 - 4,56 >0,01 1,21 | 0,55-2,69 | >0,05
Chiin tha
Khéng | 1 1
Banchantha | 11,3 | 1,55- 83,4 >0,01 2,28 |0,28-18,44| >0,05
Hoantoan | 7,71 | 1,07 - 55,68 <0,05 348 [0,43-27,78| >0,05
Gibng
Bandia | 1 1
Lai | 1,03 3,17 | 1,51-6,69 | >0,01
Nhap | 7,13 | 4,65-10,96 | <0,0001 | 455 | 2,22-9,32 | <0,001
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Bang 3.26 cho thay, trong 8 yéu t6 ¢ phan tich don bién cac yéu té gom:
mua, lodi vat nudi, hinh thirc chin tha va gibng vat nudi duoc xac dinh 13 yéu td
nguy co nhiém ky sinh trung dudng mau gay ra boi loai Babesia spp. Trong do,
yéu té vat nudi nhiém ve trén co thé c6 nguy co nhiém Babesia spp. cao gap 1,52
1an, so vé&i vat nuodi khong c6 ve trén co thé tai thoi diém ldy mau. Vat nudi ¢ tinh
Son La it ¢4 nguy co nhiém Babesia spp. hon vat nudi & TP. Ha Noi 1,92 lan (p > 0,01)
va vat nudi o tinh Thai Nguyén co nguy co nhiém Babesia spp. cao hon vat nudi
& TP. Ha Noi 1,07 lan (p > 0,05). V4t nudi c¢6 nguy co nhidm Babesia spp. vao
mua hé va mia thu & vat nudi cao hon vao mua xudn lan luot 12 4,55 lan (p <
0,0001) va 4,13 lan (p < 0,0001). Bo va ngua c6 nguy co nhidm Babesia spp. cao
hon trau lan luot 12 4,15 1an (p < 0,0001) va 1,87 lan (p < 0,005). Dé it c6 nguy co
nhiém Babesia spp. hon trau 3,7 1an (p< 0,005). Giéng vat nudi (nhap khau) ¢ nguy

co nhidm Babesia spp. cao hon gidng vat nudi ban dia gip 7,13 lan (p< 0,0001).

Két qua & phan tich da bién (bang 3.25) cho thdy, yéu té nguy co nhiém ky
sinh tring duong mau gay ra bai loai Babesia spp. 1a mua, loai vat nudi va gidng
vat nudi. Trong d6, yéu to vat nudi nhiém ve trén co thé c6 nguy co nhiém Babesia spp.
cao gap 1,12 1an (95%Cl: 0,79 - 1,60), so v&i vat nudi khong c6 ve trén co thé tai
thoi diém ldy mau. VAt nudi & tinh Son La c¢6 nguy co nhiém Babesia spp. cao hon
vat nudi & TP. Ha Noi 1,37 lan (95%Cl: 0,87 - 2,17; p >0,05) va vat nudi ¢ tinh
Thai Nguyén it c6 nguy co nhiém Babesia spp. cao hon vat nudi & TP. Ha Noi 1,43
lan (95%Cl: 0,40 - 1,21; p >0,05). V4t nudi c6 nguy co nhiém Babesia spp. vao mua
hé va mua thu ¢ vat nudi cao hon vao mua xudn lan luot 14 4,57 1an (95%Cl: 2,61
- 7,99; p < 0,001) va 2,66 lan (95%Cl: 1,42 - 5,00; p < 0,005). Bd ¢6 nguy co
nhiém Babesia spp. cao hon trau 2,46 1an (95%CI: 1,36 - 4,45; p<0,005). Su sai
khac ndy mang y nghia théng ké do bo duoc ghi nhan Ia loai vat nudi cam nhiém
nhat véi bénh ky sinh tring dudng méau gay ra bai loai Babesia spp. (Pham Sy Lang
va ctv, 2015); dé va ngua it c6 nguy co nhiém Babesia spp. hon trau 9,09 1an
(95%Cl: 1,36 - 4,45; p<0,001) va 1,64 lan (95%Cl: 1,25 - 1,57; p > 0,05). VVat nudi
c6 tinh biét duc co nguy co nhiém Babesia spp. cao hon 1,03 1an (95%Cl: 0,73 -
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1,45; p >0,05) so véi vat nudi co tinh biét cai. Vat nudi cd nhém tudi tir 1-5 tudi it
c¢6 nguy co nhiém Babesia spp. hon 1,19 1an (95%Cl: 0,40 - 1,76; p > 0,05) va
nhém >5 tudi co nguy co nhiém Babesia spp. cao hon 1,21 1an (95%Cl: 0,55 -
2,69; p >0,05). Vat nudi ¢ hinh thirc chan tha ban chan tha va hoan toan cé nguy
co nhiém Babesia spp. cao hon vét nudi duoc nudi nhdt hoan toan lan luot gap
2,28 14n (95%CI: 0,28 - 18,44; p >0,05) va 3,48 1in (95%Cl: 0,43 - 27,78: p >0,05).
Tuy nhién, sy khéc biét nay khong c6 y nghia thong ké (p>0,05). Gidng vat nudi
(lai va nhap) c6 nguy co nhiém Babesia spp. cao hon giong vat nudi ban dia gap
3,17 1an (95%Cl: 1,51 - 6,69; p<0,005) va 4,55 Ian (95%Cl: 2,22 - 9,32; p<0,001).
Nhu vay, cac yéu té gdom: mua, loai vat nudi va giéng vat nudi 1a cac yéu td nguy
co nhiém ky sinh tring dudng mau gay ra bai loai Babesia spp. trén trau, bo, dé
va ngua tai 3 tinh/TP thyc hién nghién cau.

O mot s6 nude Dong Nam A nhu Myanmar, Malaysia va Indonesia, cac tac
gia da xac dinh yéu t6 gidng vat nudi, vat nudi nhiém ve/khdng nhiém ve, hinh
thirc chin tha di duoc xac dinh 14 yéu t6 nguy co anh hudng dén ty 1é nhiém cua
loai B. bovis & Myanmar, loai B. bigemina ¢ Malaysia; loai B. bovis ¢ Indonesia
(Ola va ctv, 2021; Guswanto va ctv, 2017; Bawm va ctv, 2016).

O Viét Nam, cac tac gia Nguyén Hiru Hung va ctv (2014); Nguyén Bic Tan
va ctv (2004) ciing ghi nhan cac giéng bd ngoai, bo lai ¢6 ty 1 nhidm ky sinh triing
duong mau cao hon giéng bo noi. Do kha ning thich nghi ciing nhu sic chdng
chiu bo lai khéng tét bang gidng bo noi tai dia phuong. Con bo ndi do quen véi
diéu kién ciing nhu c6 sy thich nghi qua qua trinh chon loc nhiéu thé hé nén bo noi
it bi anh hudng cua cac tac nhan gay bénh.

Két qua nghién ctiu cua luan an phi hop véi cac nhan dinh cua cac tac gia
trén (Ola va ctv, 2021; Guswanto va ctv, 2017; Bawm va ctv, 2016; Nguyén Hitu
Hung va ctv, 2014; Nguyén D¢ Tan va ctv, 2004).
3.1.2.3. Két qud xdc dinh mét s6 yéu t6 nguy co nhiém ky sinh tring dwong mdu
gdy ra boi loai Theileria spp. ¢ trau, bo, dé va ngua

Két qua xac dinh mot sé yéu té nguy co anh huong dén sy luu hanh cua

Theileria spp. & trau, bo, dé va ngua dugc thé hién ¢ bang 3.27.
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Bang 3.27. Mot s6 yéu td nguy co nhiém ky sinh tring duong méu gay ra boi
loai Theileria spp.

Yéu t6 Phén tich domn bién Phin tich da bién
OR | 95%Cl | P-value | OR | 95%Cl | P-value
Nhiém ve
Khoéng 1 1
Co| 1,36 | 1,09-1,70 | >0,05 | 1,22 | 0,96-1,56 | >0,05
Tinh/ TP
HaN¢i | 1 1

Thai Nguyén | 1,70 | 1,30-2,22 | <0,001 1,07 0,73-1,56 >0,05

SonLa| 0,99 | 0,74-1,32 >0,05 1,86 1,33-2,62 | <0,001

Mua

Mua Xuan 1 1

MuaHe | 3,02 | 2,19-4,16 | <0,0001 2,86 2,05-4,00 | <0,001

Mua Thu | 2,08 | 1,49-2,90 | <0,0001 1,56 1,07 - 2,29 <0,01

Mua Pong | 0,55 | 0,36-0,85 >0,05 0,53 0,33-0,83 0,005

Loai vat nudi

Tréau 1 1

Bo| 1,23 | 0,92-1,64 >0,05 0,85 0,57 -1,26 >0,05

Dé| 042 | 0,29-0,61 | <0,0001 0,17 0,07-0,36 | <0,001

Ngua | 1,05 | 0,77-1,43 >0,05 0,40 0,20-0,81 <0,01

Tinh bigt

Cai| 1 1
Pyc| 0,85 | 0,67-1,09 | >0,05 092 | 0,70-1,19 | >0,05
Nhom tudi
<1ltudi| 1 1

1-5tudi | 0,88 | 0,59-1,31 >0,05 0,63 0,40 - 0,90 <0,05

>5tudi | 1,55 | 1,00 - 2,40 <0,05 0,81 0,49 -1,37 >0,05

Chan tha

Khéng 1 1

Béanchantha | 445 | 159-1251 | <0,01 2,39 0,77-7,41 >0,05

Hoantoan | 4,79 | 1,75-13,12 | <0,01 347 |118-10,16 | <0,05

Lai | 0,89 2,70 1,46 - 4,97 0,001

Nhap | 2,39 | 1,65-3,46 | <0,0001 3,32 1,92-5/75 | <0,001
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Bang 3.27 cho thdy, két qua phan tich don bién xac dinh yéu t6 nguy co
nhiém ky sinh trung dudng mau gay ra boi loai Theileria spp. 1a tinh/TP, mua, loai
vat nuéi, hinh thtre chin tha (hoan toan) va gidng vat nudi (nhap).

Két qua phan tich da bién (bang 3.27) cho thiy, vat nudi nhiém ve trén co
thé c6 nguy co nhiém Theileria spp. cao gap 1,22 lan (95%Cl: 0,96 - 1,56; p > 0,05)
S0 v&i vt nudi khong co ve trén co thé tai thoi diém ldy mau. Vat nudi tai tinh Son
La (c6 do cao >500 m so véi myc nudc bién) va tinh Thai Nguyén (c6 d6 100 -
500 m so v&i muc nude bién) ¢6 nguy co nhiém Theileria spp. cao hon vat nudi
tai TP. Ha Nbi (co6 do cao < 100m so véi mue nuée bién) gip 1,86 lan (95%Cl:
1,33 - 2,63; p<0,001) va 1,07 1an (95%Cl: 0,73 - 1,56; p<0,05). Vat nudi cé nguy
co nhiém Theileria spp. vao mua hé va mua thu cao hon vao mua xuan lan luot 1a
2,86 1an (95%Cl: 2,05 - 4,00; p<0,001) va 1,56 lan (95%Cl: 1,07 - 2,29; p < 0,05).
D& it c6 nguy co bi nhidm Theileria spp. hon trau 5,88 1an (p<0,0001).

Vit nudi ¢ tinh biét duc it c6 nguy co nhiém Theileria spp. hon 1,1 1an
(95%CI: 0,70 -1,19; p >0,05) so v¢i vat nubi c6 tinh biét cai. Vat nudi c6 nhom
tudi tir 1 - 5 tudi va nhdm >5 tudi it co nguy co nhidm Theileria spp. hon 1,59 1an
(95%CI: 0,40 - 0,90; p < 0,05) va 1,23 lan (95%CI: 0,49 - 1,37; p >0,05). Vat nubi ¢
hinh thtc ban chin tha va chin tha hoan toan c6 nguy co nhiém Theileria spp. cao
hon vat nudi dugc nudi nhét hoan toan lan luot gap 2,39 lan (95%Cl: 0,77 - 7,41;
p >0,05) va 3,47 lan (95%Cl: 1,18 - 10,16; p <0,05). Theo chlng tdi, khi nudi theo
phuong thirc chan tha hoan toan thoi gian chan tha trau, bo, dé va ngua kéo dai tir
sang som t6i chiéu muon nén thirc an hoan toan 1a co ngoai ty nhién, nguy co tiép
xuc nhiéu hon vai véc to truyén bénh nén dé nhidm Theileria spp. hon so v&i vat nudi
nudi theo phuong thirc khong chin tha. Yéu td gidng vat nudi (nhap va lai) cé nguy
co nhidém Theileria spp. cao gap 3,22 1an (95%Cl: 1,92-5,75; p <0,001) va 2,70 lan
(95%Cl: 1,46 - 4,97; p =0,001) so véi gidng vat nudi (ban dia), su sai khac nay
mang ¥ nghia thong ké.

Nhu vay, cac yéu td nguy co gdm: tinh/TP, mua, loai vat nudi, loai hinh
chan tha, giéng vat nudi la nhiing yéu t6 nguy co anh huong dén ty Ié nhiém ky
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sinh tring duong méau gay ra bai loai Theileria spp. Trong khi cac yéu té vat nudi
nhiém ve, tinh biét va tudi khéng anh huong dén ty 1¢ nhiém ky sinh tring dudng
mau gay ra baoi loai Theileria spp. ¢ trdu, bo, dé va ngua tai 3 tinh/TP thyc hién
nghién ctu.

Theo (Atif va ctv, 2023; Niaz va ctv, 2021; Farooqi va ctv, 2017) cac yéu
t6 gom: loai vat nudi, tinh biét, d6 tudi va hinh thirc chin tha 1 nhitng yéu té nguy
co lién quan dén dich t& bénh ky sinh tring dudng mau gay ra loai Theileria spp.
trén vat nudi ¢ Pakistan (p < 0,005).

Yéu té mua da duoc ghi nhan 1a mét trong nhiing yéu t nguy co anh hudng
dén sy luu hanh cua bénh ky sinh tring dudng mau gay ra boi loai Theileria spp.
trén vat nudi & nhiéu quéc gia chau A, bao gém: An Do, Pakistan va Bangladesh
(Zeb va ctv, 2022). Ngoai ra, cac yéu td nguy co bao gom: vi tri dia ly, loai vat,
gidng vat nudi, tinh biét, tudi, hé théng quan ly, vat nudi nhiém ve trén co thé, vat
nudi cd tién sir nhiém ve hay khong, kiém soét ve, cac loai thubc diét ve duoc st
dung va khoang thoi gian st dung thudc diét ve duogc xac dinh 1a cac yéu té nguy
co anh huéng dén su luu hanh cta bénh ky sinh trung dudng méau gay ra bai loai
Theileria spp. ¢ vat nudi tai mot sé nude nhu: Pakistan, Tho Nhi Ky, Hy Lap (Atif
va ctv, 2023; Faroogi va ctv, 2017; Balkaya va ctv, 2010).

Pham Sy Lang va Lé Vin Tao (2002) cho biét, bénh ky sinh tring dudng
mau & bo tai Viét Nam thuong ton tai ¢ thé an, ¢ khi bung phat nhanh thanh dich,
dac biét véi cac dan bo nhap ngoai thi kha nang bung phat bénh ky sinh trung
duong mau tang cao do dan bo nhap ngoai chua thich nghi kip thoi vai khi hau va
chua c6 mién dich vai bénh. Do d6 giéng vat nudi (nhap va lai) 1a yéu té nguy co
lién quan dén su luu hanh cua bénh ky sinh tring dudng mau gay ra bai loai
Theileria spp. trén vat nudi. Két qua nghién cau cua luan &n tuong dong véi cac két
qua nghién ctru cua céc tac gia trén.

* Két luan chung: Két qua xac dinh mot sé yéu té nguy co nhiém ky sinh

trung duong mau & trau, bo, dé va ngua thé hién ¢ bang 3.25; 3.26; 3.27 cho thay,
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yéu t6 nguy co nhiém ky sinh tring dudng mau & trau, bo, dé va ngua tai ba tinh/TP
(Ha Noi, Thai Nguyén, Son La) 1a: vat nudi nhidm ve, mua, loai vat nuéi, gibng
vat nuéi, vi tri dia ly (tinh/TP) va hinh thtc chin tha. Trong d6, 02 yéu t6 1a: mua,
loai vat nudi 1a yéu t6 nguy co anh huong dén sy luu hanh cta bénh ky sinh triing
duong mau gay ra bai loai Anaplasma spp., Babesia spp. va Theileria spp. ¢ trau,
bo, dé va ngya. Vat nudi nhiém ve la yéu t6 nguy co anh huong dén sy luu hanh
cta bénh ky sinh tring duong mau gay ra boi loai Anaplasma spp. Giéng vat nudi
(lai va nhap) 1a yéu t6 nguy co anh hudéng dén sy luu hanh cua bénh ky sinh tring
duong mau gay ra boi loai Babesia spp. va Theileria spp. ¢ vat nudi. Vi tri dia ly
(tinh/TP), hinh thirc chin tha (hoan toan) 1a yéu té nguy co anh hudéng dén sy luu
hanh caa bénh ky sinh tring duong mau gay ra bai loai Theileria spp. ¢ vat nudi

tai 3 tinh/TP thuc hién nghién cau.

3.2.2. Dé xuit bi¢n phdap phong bénh thich hop cho 3 tinh/TP (Ha Npi, Thdi
Nguyén va Son La)

* Bénh ky sinh tring duong mau gay ra boi cac loai Anaplasma spp.,
Babesia spp. va Theileria spp. trén dong vat nhai lai va ngua tai ba tinh/TP (Ha
Noi, Thai Nguyén, Son La) c6 dich t& hoc phirc tap.

Két qua nghién ctu cua luan an cho thay, bénh ky sinh tring duong mau
gay ra boi cac loai Anaplasma spp., Babesia spp. va Theileria spp. trén hang loat
vat chu (tru, bo, dé va ngua). Céc yéu té nguy co anh hudng dén ty 18 nhidm ky
sinh tring duong mau 1a: vt nudi nhidm ve trén co thé, mua, loai vat nudi, gidng
vat nudi va hinh thirc chan tha hoan toan.

Trau, bo, dé va ngwa nhiém ve trén co thé 1a yéu t6 quan trong anh huang
truc tiép dén ty 1& luu hanh cua bénh ky sinh tring duong mau gay ra boi cac loai
Anaplasma spp. do ve 1a véc to truyén bénh chinh cta bénh ky sinh tring duong
mau (Hornok va ctv, 2024; Spickler, 2007). Két qua cua luan an cho thay, vat nuéi
nhiém ve trén co thé 1am ting nguy co nhiém Anaplasma spp. 1,28 lan so véi vat

nudi khong nhidm ve tai thoi diém nghién cuu.
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Viét Nam duoc bao cdo 13 ¢6 s6 lugng loai ve Ixodes spp. cao nhat (59 loai).
Hornok va ctv (2024) cho biét, nguy co tiém an vé bénh ky sinh tring dudng mau
gay ra bai cac loai Anaplasma spp., Babesia spp. va Theileria spp. trén ve ¢ ngoai
mai trudng cao. Trong nhitng nam gan day, cac loai ve mai tim dugc va dinh danh
thuong xuyén hon nhu loai ve R. annulatus dugc bao cao trén bo tai Ba Vi, Ha Noi
(Nguyén Thi Hong Chién, 2021); 03 loai ve: R. linnaei, A. integrum va H. cornigera
trén trau, bo va ché tai mién Bic - Viét Nam (Hornok va ctv, 2024) va 02 loai ve
Haemaphysaloides shimoga, H. bisponosa ¢ bo tai tinh Ninh Binh va Thai Nguyén
(Marie - Claude va ctv, 2024) cho thay rd su da dang sinh hoc ciia ve ngay cang
tang 1én. Ngoai ra, rudi va mudi da dugc ghi nhan 1a véc to truyén bénh Anaplasma spp.
va Theileria spp. trén cac loai vat nudi. Su lay truyén ndy mang tinh chat co hoc
(Battilani va ctv, 2017; Atif, 2016; Guo va ctv, 2016).

Céc loai ve va con tring phat trién va hoan thién vong doi phy thudc vao
nhiét d6 va do am. Céc két qua nghién ctu trén cho thay, su luu hanh cua loai
Anaplasma spp., Babesia spp. va Theileria spp. ¢ trdu, bo, dé va ngua cling bi anh
hudéng nghiém trong boi yéu té mua. Mua phat trién cta ve anh huong dén mua
lay lan cua bénh ky sinh trung duong mau gay ra bdi cac loai Anaplasma spp.,
Babesia spp. va Theileria spp. trén vat nudi. Piéu nay hoan toan phi hop véi tap
tinh sinh treéng, phét trién, hit mau va truyén bénh cua cac loai véc to truyén
bénh. Do d6, viéc hiéu dugc vong doi, chu ky sinh hoc, dic diém sinh hoc cua
ching 14 rat quan trong d6i véi cac bién phap phong va kiém soat véc to truyén
bénh va cac bénh do véc to truyén bénh gay ra cho vat nudi.

Theo ghi nhan két qua nghién ctru vé cac yéu té nguy co anh hudng dén ty 1é
nhiém Babesia spp. thi mat do cac loai ve truyén Babesia spp. cang giam khi vi tri
dia 1y cang 1én cao hon so v&i muc nudce bién (Michel va ctv, 2014). Trong khi do,
TP. Ha Noi ¢6 dja hinh tuong dbi bang phang (d6 cao < 100 m so véi muc nudc
bién); tinh Thai Nguyén c6 do cao trung binh so v&i muc nude bién (< 500 m); va
tinh Son La ¢6 d6 cao so v&i muc nude bién hon hin so véi cac vung dia 1y khac tai

mién Bac (> 500 m) do d6, ¢ tinh Thai Nguyén va TP. Ha Noi ¢ nhimng diéu kién
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tw nhién cho ve R. (B) microplus 1a véc to truyén bénh quan trong truyén mam bénh
Babesia spp. thuan loi phét trién va hoan thanh chu ky vong doi som hon.

Két qua dinh danh céc loai ky sinh tring dudng méu tir nghién ctu nay cho
thay, 3/5 loai Anaplasma spp. lan dau tién duoc dinh danh 12 A. phagocytophilum,
A. sinensis va A. boolense bao cdo luu hanh trén vat nudi & mién Béc - Viét Nam;
dic biét loai A. phagocytophilum 1a mot trong nhitng loai Anaplasma spp. truyén
lay sang nguoi nguy hiém nhat. Loai B. bovis lan ddu duoc dinh danh luu hanh
trén dé & mién BAc - Viét Nam. Trong d6, 3/5 loai Theileria spp. lan dau tién duoc
dinh danh 1a T. buffeli, T. velifera va T. equi va bao cao luu hanh trén vat nudi tai
mién Bic - Viét Nam.

* Hudng téi mot chuong trinh kiém soat tong hop bénh ky sinh trang duong
mau gay ra bai cac loai Anaplasma spp., Babesia spp. va Theileria spp. ¢ 3 tinh/TP
(Ha Noi, Thai Nguyén, Son La)

Dé ngin ngira va kiém soat cac bénh ky sinh tring duong mau gay ra boi
loai Anaplasma spp., Babesia spp. va Theileria spp. ¢ trau, bo, dé va ngua tai 3
tinh/TP (Ha Noi, Thai Nguyén, Son La) can xay dung mét chuong trinh kiém soét
téng hop sir dung phuong phap tiép can mot stc khoe sinh thai/mét sic khoe lién
quan dén cac bén khac nhau (y té céng cong, bac si, bac si thi y, cac nha quan Iy).

a) Nghién ctru sau hon vé dich t& hoc cua bénh ky sinh trung dudng mau
gay ra bai cac loai Anaplasma spp., Babesia spp. va Theileria spp.

Két qua nghién ciru cua luan an cho thay, dich t& bénh ky sinh trang dudng
mau ngay cang phuc tap va da dang ¢ ca 3 tac nhan gay bénh, vat chu va véc to
truyén bénh. Vi vay, chiing t6i d& xuat can nghién ctru sau hon cac dic diém dich
t& hoc khac vai quy mé Ion hon 1a diéu can thiét dé xac dinh céc loai ky sinh tring
duong mau luu hanh va cac loai véc to truyén bénh; cac yéu té nguy co khac nhu:
phuong phap diéu tri bang thudc diét ve, cac loai thudc diét ve, véc to truyén bénh
khac nhu rudi, mudi, dic diém bénh Iy - 1am sang, phuong phép chan doan, diéu
tri bénh & khu vuce dia Iy rong hon nhu céc tinh khac, cac ving mién khac nhu

mién Trung va Nam, Viét Nam.
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b) Kiém soat va tiéu diét ve

Dich té hoc ctia bénh ky sinh tring duong mau gay ra bai loai Anaplasma
spp., Babesia spp. va Theileria spp. trén trau, bo, dé va ngua phuc tap nén chidng
t61 dé xuat Chinh phu, cic co quan ban nganh, cac bac si thu y co s& nén hudng
dan va tap huin cho nguoi chin nudi st dung két hop hoic luan phién céc thude
diét ve c6 thanh phan nhu: Permethrin, Deltamethrin, Alphacypermethrin, Amitraz,
Cypermethrin, Thiamethoxam, Alpha - cypermethrin (pyrethroid), Glutaraldehyde,...dé
diét, kiém soat ve, rudi, mong va han ché sy khang thudc cua ve. Ngoai ra, co thé
dung cac bay dé bay rudi, mong ¢ nhimg khu vuc c6 nhiéu rudi, mong; ddt co,
hodc phat quang bui ram tao diéu kién cho anh sang mat troi diét tring ve va chéng
au trung ve xam nhédp vao vat nudi va nén st dung luan canh déng ¢0O chan tha vat
nudi. Dé dat hi¢u qua t6t hon, can tién hanh két hop dong thoi nhicu bién phap trén
pham vi rong.

* Trugc mla dich t& cua bénh ky sinh trung duong mau gay ra boi loai
Anaplasma spp., Babesia spp. va Theileria spp. (thang 4, truéc mua he)

Nguoi chin nudi nén phun thudc diét ve nhu: Hantox - 200, Five -
Permethrin, Five - Tox...dé diét va kiém soat ve trudc mua hé va mia thu ¢ chudng
nudi, xung quanh chudng nudi, khu vyc chan tha. Phun thude sat tring nhu Navet-
lodine, Decoxid 200, Benkocid, Vikon S...xung quanh chudng nuéi, khu chin
nudi bang cac dung dich sat tring theo huéng dan ctia nha san xuat. Phat quang
bui ram, khoi thong va vé sinh Céng ranh trong khu chan nu6i. Thuc hién vé sinh
chudng trai chin nudi, thu gom chit thai hang ngay dé giam thiéu sy phat trién,
pha v& vong doi cua cac loai véc to truyén bénh. Sir dung miéng keo dinh rudi,
mong, mudi hodc d6t huong xua con tring dé kiém soat véc to truyén bénh.

¢) Phong bénh bang thudc diéu tri bénh ky sinh tring dudng mau

* Trugc mia dich té cia bénh ky sinh tring dudng méau gay ra bai loai
Anaplasma spp., Babesia spp. va Theileria spp. (thang 4, tru6c mua he)

Str dung thudc diéu trj ky sinh tring duong mau cho vat nudi dé phong bénh

nhu Azidin (Hanvet), Berenil (Phap)...vai liéu bang nua liéu diéu tri, tiém hai lan,
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cach nhau 15 ngay (Nguyén Van Tho va ctv, 2019). Pdng thoi dinh ky kiém tra,
phat hién nhitng vat nudi mac bénh dé dung thude diéu tri (voi lidu diéu tri), boi vi
nhitng con vat da nhiém don bao lic nay chinh 13 ngudn bénh, tir chiing ma vong
tuan hoan bénh duoc khép kin (gém: nguon bénh, nhén tb trung gian truyén bénh
va vat nudi cam thu).

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

Han ché chian tha trau, b, dé va ngua ¢ nhitng bai chin c6 nhiéu ve hoic
nudi nhot hoan toan. Luan phién chin tha két hop véi nudi nhét & cac vang, bai
chin tha khac nhau dé giam thiéu viéc vat nuéi tiép xdc vaoi ngudn véc to truyén
bénh (ve, rudi, mong). Ngam tam hoic xit truc tiép 18n vat nudi bang thudc diét
ve. Chu chin nudi nén kiém tra vat nudi dé tim ve bam vao, bat va diét ve truc tiép
tir than con vat lam giam thiéu s6 lugng véc to truyén bénh trén co thé vat nuéi.

Tuy nhién, ngudi chin nudi chi sir dung thude diéu tri ky sinh tring duong
mau & nhitng khu vure ¢6 nguy co cao hodc dang cé dich luu hanh theo huéng dan
ctia bac si tha y, nham tranh hién tuong lam dung thudc, khang thuéc va ¢am bao
hiéu qua lau dai. Bong thoi, ngudi chian nudi can cach ly vat nudi trude khi xuat
ban vat nudi, san pham (thit, sita) sau khi két thic diéu tri theo huéng dan cia nha
san Xuat,

d) Chién luoc vé sinh chudng trai va mdi truong

Hé thdng chudng trai, chin nudi trau, bo, dé va ngua tai 3 tinh/TP (Ha Nai,
Thai Nguyén va Son La) déu thuc hién theo tiéu chuan Viét Nam vé vé sinh chudng
trai, vé sinh tha y. Tuy nhién, hé thng xir ly chat thai cua vat nudi con han ché.
Nguyén Buc Trong (2023) cho biét, ca nudc ¢ 46,9% ho chian nudi trau, 56,6%
ho chin nudi bo sira va 48,4% ho chin nudi bo khac c6 cac bién phap xir ly chét
thai chin nudi theo quy dinh tai Biéu 56 Luat Chin nudi, con lai chua xir Iy va thai
thang chat thai chan nudi ra moi trudng. Viét Nam tao ra khoang hon 60,6 triéu
tan chat thai dong vat mdi ndm. Tuy nhién, ty 18 tai sir dung chat thai chin nuodi

lam phan bon hitu co con thap trong canh tac ndng nghiép nén viéc thu gom, xir Iy
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chat thai chin nudi dé san xuat phan bon hiru co con chwa phd bién trong nhitng
nam gan day. Chin nudi quy mé ndng ho con chiém ty trong gan 50% san pham
chin nuéi nén kha ning ap dung cdng nghé déng bd vao chudng trai, xtr ly chat
thai chian nudi con rat han ché do tiém lyc dau tu cua ho chin nudi thap. Hién tai,
chat thai chin nudi dugc quan Iy bang nhiéu cach, bao gém: 1t phan hitu co, xir ly
bang san pham xu Iy chat thai chan nudi (vi sinh vat), xu ly bang céng trinh khi
sinh hoc va sir dung tryuc tiép phéan tuoi lam phan bon. Trong ¢ phan hitu co, chat
thai ran duoc thu lai va tron dé san xuat phan bon hiru co trong khi phan chit long
duoc rira troi khoi san chudng va xa vao méi trudng xung quanh hoic ao ca. Phan
trau, bo duoc str dung rong rii nhu mot ngudn phan hitu co cho nhiéu loai cdy trong.

Do d6, chung toi dé xuét cai thién vé sinh tha y chudng trai va vé sinh moi
truong trong chin nudi, xay dung khu xir Iy chat thai chin nudi va cac bién phép
xur Iy rac thai chin nudi nhu: st dung dém 16t sinh hoc, st dung ham biogas, u
phan hiru co, G phan st dung men sinh hoc (ché pham Effective Microorganisms. ..)
duogc sir dung theo nhiéu hinh thirc khac nhau nhu bd sung vao chat thai, phun
trong chudng hodc nudce thai, gilp giam mai hdi mot cach hiéu qua va tiéu diét cac
loai trimg ve, rudi, mong dé pha v vong doi, chu ky sinh hoc cua céc loai véc to
truyén bénh. Phan Tung Lam va ctv (2023) cho biét, s dung dém 16t sinh hoc
trong chin nudi bo thit di 1am giam néng d6 khi H2S va NHs trong chudng nudi,
khdng c6 su xuat hién cua rudi, mudi 1a cac loai véc to truyén bénh ky sinh triing
duong mau. Tur do, gitp cai thién moi truong trong chudng nudi giup dan bo phat
trién dong déu, khoe manh, duy tri ting tredng, déng thoi 1am giam thiéu tinh trang
6 nhiém méi trudng song cta vat nudi va con ngudi.

d) Kiém soét, kiém dich chit ché di véi hoat dong nhap khau gia stic

O My, ve R. (B) microplus va R. annulatus duoc kiém soét bgi Chuong
trinh diét trir ve caa Animal and Plant Health Inspection Service - U.S. Department
of Agriculture (APHIS - USDA; Bo Nong nghi¢p M¥). Cac co quan ban nganh
kiém tra céc trang trai trong khu vic kiém dich va bat giir gia suc di lac va buén

lau tir Mexico. Trudc khi di chuyén ra khoi khu vuc kiém dich, gia stc va ngua
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phai duoc kiém tra va duoc diéu tri phong ngira bang thudc diét ve (Spickler,
2007). O Viét Nam, bénh ky sinh trung dudng mau gay ra bai loai Anaplasma spp.,
Babesia spp. va Theileria spp. déu thuoc danh muc dbi twong kiém dich dong vat,
san pham dong vat trén can theo Thong tu s6 25/2016/TT-BNN&PTNT ngay 30
thang 6 nam 2016 nén dong vat nhap khau da duoc kiém dich chit ché. Tuy nhién,
trong qué trinh nhap khau vat nudi c6 thé bi nhiém ve, vi vay dé lam giam thiéu su
lay truyén chung toi dé xuat gii vat nudi nhidm ve riéng va truge khi ra khoi khu
vuc kiém dich, vat nudi phai duoc kiém tra va duoc diéu tri phong ngira bang thude
diét ve. Két qua cua luan an cho thay, yéu té giéng vat nudi (ban dia/lai/nhap khau)
la mét trong cac yéu t6 nguy co anh hudng dén bénh ky sinh tring duong mau gay
ra boi loai Babesia spp. va Theileria spp. Cac két qua dinh danh loai ky sinh triing
duong mau, so sanh va xay dung cady pha hé cua cac loai ky sinh tring duong mau
phén lap trong nghién ciru nady so vai cac loai khac da dugc phén lap, bao cao o
cac nude trong khu vuc va trén thé gisi cho thay méi quan hé loai giira cac loai rat
gan gili.

e) Gido duc suc khoe theo hudng tiép can Mot sac khoe

Tuyén truyén, tap huan, huéng dan té chic, ca nhan chu dong phong bénh
truyén lay gitta dong vat va ngudi theo huéng dan cia co quan quan ly chuyén
nganh thi y, co quan y té theo huéng tiép can mét sic khoe (One Health).

Dbi vai cac can bo y té, thu y, mdi trudng, cac co quan quan ly: Can nang
cao nhan thirc va nang cao nang luc, trinh do chuyén mén & cac cap, cac nganh.
Dic biét, xay dung chién dich nang cao nhan thic xay dung ning luc cho céc nha
nghién ciu va nhan vién y té, th y ¢ cap tinh va xa. Can c6 su phdi hop gitra cac
nganh nghé: thu y, nhan y, cac co quan quan ly ciing tuy@n truyén, ting cuong su
hiéu biét caa can bo dia phuong, cia ngudi dan dé cuing nhau can thiép, giam sat,
khdng ché su phat trién cua véc to truyén bénh (ve, rudi, mong) dé giam thiéu cac

bénh do cac véc to truyén bénh gay ra.
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Tom lai, d& xuat bién phap tdng hop phong bénh ky sinh tring duong mau
gay ra bai cac loai Anaplasma spp., Babesia spp. va Theileria spp. trén trau, bo,
dé va ngua tai ba tinh/TP (Ha No6i, Thai Nguyén va Son La) nhu sau:

* Trugc mia dich té cua bénh ky sinh trung duong mau gay ra béi cac loai
Anaplasma spp., Babesia spp. va Theileria spp. (thang 4, truéc mua he)

- Phun thuéc diét ve nhu: Hantox-200, Five - Permethrin, Five - Tox...trén
co thé vat nudi va khu vuc chudng nuéi, khu vire chin tha.

- Str dung man (mang) chdng con tring cho vat nudi cé gia tri kinh té cao,
tai cac co s& chin nudi cd dinh va hé thng chudng nudi kin. Kiém soat chat ché
Vi Ve, rudi, mong tai 3 tinh/TP (Ha Noi, Thai Nguyén va Son La).

- DUNg thudc diéu tri ky sinh tring dudng mau dé phong bénh cho vat nudi.

* Trong mua dich té ctia bénh ky sinh trung dudng mau gay ra boi cac loai

Anaplasma spp., Babesia spp. va Theileria spp. (thang 5 dén thang 10).

- Luan phién chin tha vat nudi tai cac béi chin tha, két hop chin tha va nuéi
nhot.

- Phun thudc sat triing chudng trai nhu: Navet - lodine, Decoxid 200, Benkocid,
Vikon S...Str dung dém 16t sinh hoc, ham biogas, u phan (hiru co, men sinh hoc).

- Cham séc vat nudi ting cuong stc dé khang. Ngam tam hoac xit tryuc tiép
Ién vat nudi bang thudc diét ve.

- Chu chan nudi nén tim ve bam vao, bat va diét ve truc tiép tir than con vat nuoi.

- Trong qué trinh kiém dich dong vat nhap khau nén cach ly vat nudi nhiém
ve riéng va truge khi ra khoi khu vuc kiém dich, vat nudi phai dugc kiém tra va
duogc diéu tri phong ngira bang thudc diét ve.

* Mo cac 16p tap hudn nang cao trinh do, hiéu biét cua ngudi chan nudi dé
ngudi chin nudi chu dong trong céng tac phong bénh theo hudng tiép can Mot sic
khoe.
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KET LUAN VA KIEN NGHI

4.1. Két luan

Luén an da:

1. Xdc dinh dwoc dic diém lheu hanh, sinh hoc phdn tir mét s6 lodi ky sinh
tring dwong mdu & trau, bo, dé, ngua tai ba tinh phia Bdc Viét Nam

- Pa xéc dinh dugc 3 gidng ky sinh tring dwdng mau luu hanh trén trau, bo,
dé, ngua tai 3 tinh/TP la: Anaplasma spp., Babesia spp., va Theileria spp. vai ty ¢
luu hanh dao dong tir 1,1% - 39,8% & ca 4 mua (xuan, he, thu, dong). Trong do,
Anaplasma spp. cd ty 1& luu hanh cao nhat ¢ tat ca cac loai vat nudi (16,8% - 39,8%),
tiép dén 1a Theileria spp. (7,7% - 19,7%) va thap nhét 1a Babesia spp. (1,2% - 15,4%).
B0 la loai vat nudi nhiém ky sinh tring dudng mau véi ty 16 nhiém cao nhat (15,4% -
39,8%), tiép dén 1a trau (4,2% - 30,4%), ngua (7,6% - 17,3%) va thap nhat Ia dé
(1,1% - 16,9%). Céc loai ky sinh tring dudng mau luu hanh cao nhat vao mua he
(44,8%) va thap nhat vao mua dong (2,3%).

- Pa dinh danh duoc 12 loai ky sinh trang dudng mau gdm: A. marginale,
A. phagocytophilum, A. platys, Candidatus Anaplasma sinensis, Candidatus
Anaplasma boolense, B. bigemina, B. bovis, T. annulata, T. buffeli, T. equi,
T. orientalis, T. velifera. Trong d6, 6/12 loai (A. phagocytophilum, Candidatus
Anaplasma sinensis, Candidatus Anaplasma boolense, T. buffeli, T. velifera va T. equi)
lan dau duoc cong bé tai mién Bic, Viét Nam va 5/12 loai (A. platys, A. marginale,
A. phagocytophilum, B. bigemina, B. bovis) Ia loai truyén lay tir gia stic sang ngudi.
Tong cong 123 chudi gen (18S rDNA/16S rDNA va ving ITS2) cua cac loai
Anaplasma spp., Babesia spp. va Theileria spp. da dugc Iuu trir trén ngan hang
gen thé gi6i.

2. Xdc dinh dwoc Cac yéu té nguy co nhiém ky sinh trimg drong mau ¢ trau,
b0, d&, ngura va dé xuat bién phap phong bénh thich hop

- Céc yéu té nguy co nhiém ky sinh tring duong mau & trau, bo, dé, ngua:

02 yéu té mua va loai vat nudi 1a yéu td nguy co anh huong dén su lvu hanh cia
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bénh ky sinh tring duong mau gay ra boi cac loai Anaplasma spp., Babesia spp.
va Theileria spp. o trau, bo, dé va ngua. Vat nudi nhiém ve 1a yéu té nguy co anh
huéng dén sy lwu hanh cta bénh ky sinh tring duong mau gy ra boi loai
Anaplasma spp. Gidng vat nudi (lai va nhap) 1a yéu té nguy co anh huong dén su
luu hanh cta bénh ky sinh tring dwong mau gay ra bai loai Babesia spp. va
Theileria spp. & vat nudi. Vi tri dia ly (tinh/TP), hinh thirc chan tha (hoan toan) la
yéu t6 nguy co anh hudng dén su luu hanh cua bénh ky sinh tring dudng mau gay
ra bai loai Theileria spp. ¢ vat nudi tai 3 tinh/TP thyuc hién nghién ctu.

- P& xuét duoc bién phap phong bénh tdng hop bénh gay ra boi cac loai
Anaplasma spp., Babesia spp., Theleria spp. gay ra trén dong vat nhai lai va ngua
tai mién Bac, Viét Nam [a: Phun thudc diét ve. Dung thube diéu tri dé phong bénh.
Luan phién chin tha. Cham soc vat nudi ting cuong suc dé khang. Céch ly vat
nudi nhiém ve trong qua trinh kiém dich nhap khau gia stc. Tap huan nguoi chin
nuoi theo huéng tiép can Mot stc khoe.

4.2. Kién nghi

- Can nghién ciru thém dic diém bénh Iy, dich t& hoc va dich t& hoc phan tir
cuia cac loai Anaplasma spp., Babesia spp., Theleria spp. luu hanh trén vat nudi dé
xac dinh rd cac loai ky sinh trung dwong mau méi xuét hién tai Viét Nam 1a loai
ban dia hay du nhap. Tir d6, xdy dung bic tranh tong thé vé bénh ky sinh tring
duong mau & triu, bo, dé, ngwa tai mién Bac - Viét Nam.

- Can nghién ctu, phét trién phuong phap phong bénh theo hudng “Mot

suc khoe”, phéi hop gitta cac nganh y té - thi y - méi trudng.
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Phu luc 1. Bang cau hoi thu thap thong tin

BANG HOI DANH CHO HO GIA PINH THAM GIA NGHIEN CUU

Nhiém vu Nghi dinh the “Nghién ciru dich té hoc lién quan dén bién dbi khi hau dsi véi mét
56 hénh ky sinh trimg dwémg mébu moi néi trén dong véat nhai lai va ngwa tai mién Bdc Viét
Nam"”

Ma s&6 NDT/HU/22/02.

LoTén chi hd:
2 BMA O L
3. Trinh 45 hoc van: Dwéi THPT = THPT o Paihoc Sau daihoc o
4. Nghé nghiép- Néng dén o Cong nhén o Céan bd o LD trdoo
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6. Loai 14y mau: Trdu o Boo Dé o Ngwao
7. Thong tin vit nudi:
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Phu luc 2. K§ thuat chiét tich DNA tong s6

- DNA t6ng sb cua cac loai ky sinh trung duong mau da dugc chiét tach tir
mau chdng dong thu thap, st dung kit chiét tich DNA cong nghé cot (QlAamp
DNA Blood Kits, Qiagen - My; ref: 51306). Trinh ty cac budc chiét tich DNA tur
mau trau, bo, dé va ngua chéng dong theo hudng dan cia nha san xuat nhu sau:

(1) Buéc 1: HGt 20 uL Qiagen Protease (Protein K) vao éng 1,5 ml.

(2) Budc 2: Tiép tuc nho 200 pL mau mau da duogc lic déu ¢ budc chuan
bi vao 6ng 1,5 ml & Budc 1.

(3) Bugc 3: Nho thém 200 pL dung dich AL vao mau tai Budc 2, lic déu
mau trén may Votex Genie 2 & tbc do 5.000 vong/15 gidy.

(4) Buéc 4: U 6ng mau di chuan bi tai Budc 3 ¢ 56 °C trong 10 phdt trong
may Water Bath (may Water Bath can duoc kiém tra muc nudc, bat va dit may &
nhiét d6 56 °C trudc khi thuc hién chiét tich DNA it nhat 1 2h).

(5) Budc 5: Ly tm 6ng mau di @ nhiét tai Budc 4 trong may ly tam
Eppendorf Centrifuge 5415D ¢ toc d 5.000 vong trong vong 5 gidy.

(6) Budc 6: Nho thém 200 pL con Ethanol 100% (Merk, Prc) vao dng mau
& Budc 5; lac mau trén may Votex Genie 2 ¢ toc d6 5.000 vong/15 gidy. Sau dé ly
tdm 6ng mau trong may ly tam & téc d6 5.000 vong trong vong 5 giay.

(7) Buéc 7: Nho toan bo hon dich mau tai Budc 6 1én cot QiAamp® Mini
Spin Colume dugc cung cap san trong b kit chiét tach DNA (khi nho mau Ién cot,
tuyét d6i khong dé day mau ra miéng cot hoic choc dau tip vao mang loc cua cot);

Sau khi nho mau Ién cot xong, dong nap cot va ly tm cot & toe do 8.000
vong/phut trong 60 gidy trong may ly tam. Bo 6ng 2 ml bén dudi cot co chira dung
dich ly tam; sau d6 chuyén cot sang 6ng 2 ml méi dugc cung cap san trong bo kit
chiét tach DNA.

(8) Budc 8: M ndp cot, nho 500 uL AW1 vao cot da ly tam & Bude 7 (khi
nhé dung dich AW1 vao cot, tuyét ddi khong dé day mau ra miéng cot hoic choc

dau tip vao mang loc cua cot);



Sau khi nho dung dich AW1 Ién cot xong, dong nap cot va ly tam cot & tde
d6 8.000 vong/phut trong 60 gidy trong may ly tam Eppendorf Centrifuge 5415D;
B6 dng 2 ml bén duéi cot co chira dung dich ly tdm; sau d6 chuyén cot sang dng 2
ml méi dugc cung cap san trong bo Kit chiét tach DNA.

(9) Budc 9: Mo nap cot nhd 500 ul. AW2 vao cot di ly tam & Budéc 7 (khi
nho dung dich AW?2 vao cot, tuyét ddi khong dé day mau ra miéng cot hoic choc
dau tip vao mang loc caa cot). Sau khi nho dung dich AW?2 18n ¢t xong, dong nap
cot va ly tam cot ¢ tée do 14.000 vong/pht trong 3 phit. Bé 6ng 2 ml bén dudi
cot cb chira dung dich ly tam.

(10) Budc 10: Chuyén cot sang ng 2 ml méi (khéng cé san trong kit chiét
tach DNA) va ly tdm cot & téc 14.000 vong/phdt trong 01 phdit.

(11) Budc 11: Chuyén cot & Bude 10 sang dng 2 ml mai (khdng c6 sén
trong kit chiét tich DNA) va nho 200 uL dung dich AE 1&n cot va o cot & nhiét do
phong trong 1 phat. Sau d6 ly tam cot & tbe d6 8000 vong trong 1 phat. Bo cot &
phia trén va thu lai 6ng chira dung dich ly tdm chira DNA.

(12) Buéc 12: Bao quan éng DNA & -30 °C.



Phu luc 3. K§ thuét tinh sach san pham PCR

San pham nPCR dat y&u cau (c6 vach sang rd trén ban thach) dugc tinh sach
(hinh 2.2) khoi dung dich TBE sir dung kit tinh sach GenCatch™ Advanced PCR
Cleanup Kit (Epoch Life Science - M) theo hudng din caa nha san xuét.

(1) Budc 1: Thém PB vao san pham phan ang PCR theo ty 1& 5:1 va tron
déu. Truong hop mau cua hdn hop 1a cam hoic tim, thém 10 pL natri axetat 3M,
pH 5,0 va tron déu. Hn hop chuyén sang mau vang.

(2) Budc 2: Bt cot QIAquick vao dng thu thap 2 ml dwoc cung cap san.

(3) Budc 3: Bé DNA lién két, cho mau vao cot QIAquick va ly tam trong 30 —
60 giay cho dén khi tit ca cac mau di qua cot. Loai bo phan chay ra va dit lai cot
QIAquick vao ciing mét ong.

(4) Budc 4: Bé rira, nho 750 pL dung dich dém PE vao cot QIAquick ly
tdm trong 30 - 60 gidy. Loai bo dung dich chay ra va dat cot QIAquick tré lai vao
cling mot dng.

(5) Budc 5: Ly tam cot QIAquick mét 1an nira trong 6ng thu thap 2 ml duoc
cung cap trong 1 phut dé loai bo dung dich dém riza con sot lai.

(6) Buéc 6: Bat mdi cot QIAquick vao mot dng ly tam sach 1,5 ml.

(7) Budce 7: Bé ria giai phong DNA, nho 50 pL Buffer EB (10 mM Tris-
HCI, pH 8,5) hoac nudc (pH 7,0 - 8,5) vao gitra mang QIlAquick va ly tam cot
trong 1 phut. Pé tang ndng @6 DNA, nho 30 pL dung dich dém raa vao gitra mang
QIAquick, dé yén cot trong 1 phat ri ly tam.

(8) Budc 8: Néu DNA tinh khiét duoc phan tich trén gel, nho 1 thé tich
Loading Dye vao 5 thé tich DNA tinh khiét. Tron dung dich bang pipet 1&n va

xudng truéc khi cho vao gel.



Phu luc 4. Danh sach dinh danh cac loai Anaplasma spp., Babesia spp. va

Theileria spp.
Bang 1. Danh sach dinh danh loai Anaplasma spp.
s Vit S6 diing
TT Tén loai chi ID DNA Tinh/TP ky

Genbank

1 | Anaplasma marginale Bo |3HM-B13 | Ha Noi PP987109
1 | Anaplasma marginale Bo |3HM-B48 | Ha Noi PP987110
1 | Anaplasma marginale Bo |3TM-BO1 | Thai Nguyén | PP987111
1 | Anaplasma marginale Bo |3HM-B30 | Ha Noi PP987112
1 | Anaplasma marginale Bo |2HM-B09 | Ha Noi PP987113
1 | Anaplasma marginale Bo |2HM-B31 | Ha Noi PP987114
1 | Anaplasma marginale Bo |2HM-B23 | Ha Noi PP987115
1 | Anaplasma marginale Bo |2HM-B04 | Ha Noi PP987116
1 | Anaplasma marginale Dé | 2HM-D32 | Ha Noi PP987117
1 | Anaplasma marginale Trau | 2HM-T19 | Ha Noi PP987118
1 | Anaplasma marginale Bo |2HM-B24 | Ha Noi PP987119
1 | Anaplasma marginale Trau | 3aTM-T32 | Thai Nguyén | PP987120
1 | Anaplasma marginale Trau | 3TM-T35 | Thai Nguyén | PP987121
1 | Anaplasma marginale Bo | 3TM-B32 | Thai Nguyén | PP987122
2 | Anaplasma platys Trau | 2HM-T16 | Ha Noi PP987123
2 | Anaplasma platys Dé |2HM-D50 | Ha Noi PP987124
2 | Anaplasma platys Bo |2HM-B15 | Ha Noi PP987125
2 | Anaplasma platys Bo | 2HM-T45 | Ha Noi PP987126
2 | Anaplasma platys Dé |2HM-D02 | Ha Noi PP987127
2 | Anaplasma platys Dé |2TM-D16 | Thai Nguyén | PP987128
2 | Anaplasma platys Trau | 2TM-T30 | Thai Nguyén | PP987129
2 | Anaplasma platys Trau | 2TM-T39 | Thai Nguyén | PP987130
2 | Anaplasma platys Bo |2TM-B11 | Thai Nguyén | PP987131
2 | Anaplasma platys Bo |2LM-B29 |SonLa PP987132




S6 ding

T Tén loai Vat | \DDNA | Tinh/TP Ky

chi Genbank
2 | Anaplasma platys Bo |2LM-B04 |SonLa PP987133
2 | Anaplasma platys Dé |2LM-D04 |SonLa PP987134
2 | Anaplasma platys Trau | 2LM-T06 | Son La PP987135
2 | Anaplasma platys Bo |3HM-B12 | Ha Noi PP987136
2 | Anaplasma platys Bo |3HM-B0O5 | Ha Noi PP987137
2 | Anaplasma platys Dé |3HM-D16 | Ha Noi PP987138
2 | Anaplasma platys Ngua | 3TM-NO4 | Thai Nguyén | PP987139
2 | Anaplasma platys Dé | 3TM-D40 | Thai Nguyén | PP987140
2 | Anaplasma platys Trau | 3TM-T02 | Thai Nguyén | PP987141
2 | Anaplasma platys Bo | 3TM-B28 | Thai Nguyén | PP987142
2 | Anaplasma platys Bo |3LM-B36 |SonlLa PP987143
2 | Anaplasma platys Dé |3LM-D37 | SonLa PP987144
2 | Anaplasma platys Trau | 3LM-T13 | SonLa PP987145
2 | Anaplasma platys Trau | 3LM-T23 | Son La PP987146
3 | Anaplasma phagocytophilum | Tréu | 2TM-T26 | Thai Nguyén | PP987147
3 | Anaplasma phagocytophilum Bo |3HM-B43 | Ha Noi PP987148
3 | Anaplasma phagocytophilum Dé |3LM-D11 |SonLa PP987149
4 | Anaplasma boolense Trau | 2TM-T40 | Thai Nguyén | PP987331
4 | Anaplasma boolense Dé |2TM-D39 | Thai Nguyén | PP987332
4 | Anaplasma boolense Bo |2TM-B41 | Thai Nguyén | PP987333
4 | Anaplasma boolense Bo |2TM-B50 | Thai Nguyén | PP987334
4 | Anaplasma boolense Trau | 2TM-T08 | Thai Nguyén | PP987335
5 | Anaplasma sinensis Trau | 3LM-T43 | Son La PP987336
5 | Anaplasma sinensis Trau | 3aTM-T31 | Thai Nguyén | PP987337

Tong 48




Bang 2. Danh sach dinh danh loai Babesia spp.

S6 ding ky Genbank

TT Tén loai ‘. Tinh/TP
chi Gen 18S ITS2
1 | Babesia bovis Ngua | Ha Noi PP082800 | PP991425
1 | Babesia bovis Dé | Ha Noi PP082801 PP991426
1 | Babesia bovis Trau | Ha Noi PP082802 | PP991427
1 | Babesia bovis Ngua | Thai Nguyén PP082803
1 | Babesia bovis Bo | Thai Nguyén PP082804
1 | Babesia bovis Trau | Thai Nguyén PP082805 PP991423
1 | Babesia bovis Ngua | Thai Nguyén PP082806
1 | Babesia bovis Ngua | Son La PP082807 PP991424
2 | Babesia bigemina Bo | Ha Noi PP082808
2 | Babesia bigemina Bo | Ha Noi PP082809
2 | Babesia bigemina Bo | Ha Noi PP082810
2 | Babesia bigemina Bo | Ha Noi PP082811
2 | Babesia bigemina Bo | Thai Nguyén PP082812
2 | Babesia bigemina Trau | Ha Noi PP082813
2 | Babesia bigemina Dé |SonlLa PP082814
Tong 15 5




Bang 3. Danh sach dinh danh loai Theileria spp.

i S6 diang ky Genbank
TT Tén loai Vit cha ID-DNA Tinh/TP
18S ITS2
1 | Theileria annulata Bo 3LM-B14 Son La PP949795 PP991413
1 | Theileria annulata Bo 2HM-B12 Ha Noi PP949796 PP991414
1 | Theileria annulata Bo 3HM-B37 Ha Noi PP949797 PP991417
1 | Theileria annulata Trau 2HM-T04 Ha Noi PP949798
1 | Theileria annulata Tréu 2HM-T36 Ha Noi PP949799 PP991416
1 | Theileria annulata Tréu 2HM-T45 Ha Noi PP949800
1 | Theileria annulata Bo 2TM-B32 Théai Nguyén PP949801
1 | Theileria annulata Bo 2TM-B05 Thai Nguyén PP949802 PP991415
1 | Theileria annulata Bo 2TM-B37 Théai Nguyén PP949803
1 | Theileria annulata Tréu 1TM-T50 Théai Nguyén PQ653843
1 | Theileria annulata Trau 3LM-T15 Son La PQ653844
1 | Theileria annulata Bo 3TM-B17 Théi Nguyén PQ653845
2 | Theileria buffeli Bo 2TM-B03 Théai Nguyén PP949804
2 | Theileria buffeli Trau 3TM-T46 Théai Nguyén PP949805
2 | Theileria buffeli Tréau 3TM-T47 Thai Nguyén PP949806 PP991419




2 | Theileria buffeli Tréau 4TM-T02 Thai Nguyén PP949807 PP991422
2 | Theileria buffeli Tréu 4LM-T30 Son La PP949808
2 | Theileria buffeli Tréu 3LM-T14 Son La PP949809 PP991420
2 | Theileria buffeli Tréu 2HM-T10 Ha Noi PP949810 PQ653850
2 | Theileria buffeli Tréau 3HM-T02 Ha Noi PP949811
2 | Theileria buffeli Tréu 2HM-T25 Ha Noi PP949812
2 | Theileria buffeli Tréu 2HM-T26 Ha Noi PP949813 PP991421
2 | Theileria buffeli Trau 2HM-T27 Ha Noi PP949814
2 | Theileria buffeli Trau 3TM-T46 Théi Nguyén PQ653848
2 | Theileria buffeli Bo 1HM-B13 Ha Noi PQ653855
2 | Theileria buffeli Trau 1LM-T13 Son La PQ653856
3 | Theileria equi Ngua 2LM-N40 Son La PP949815
3 | Theileria equi Ngua 2LM-NO08 Son La PP949816
3 | Theileria equi Dé 2LM-D50 Son La PP949817
4 | Theileria orientalis Bo 3HM-B28 Ha Noi PP949818
4 | Theileria orientalis Bo 2TM-B09 Théai Nguyén PP949819
4 | Theileria orientalis Bo 2TM-B32 Théai Nguyén PP949820
4 | Theileria orientalis Bo 2TM-B27 Théai Nguyén PP949821




4 | Theileria orientalis Bo 2TM-B28 Théai Nguyén PP949822
4 | Theileria orientalis Trau 2TM-TO01 Théai Nguyén PP949823
4 | Theileria orientalis Trau 2TM-T03 Théai Nguyén PP949824
4 | Theileria orientalis Ngua 2TM-N39 Théai Nguyén PP949825
4 | Theileria orientalis Ngua 2TM-N42 Théai Nguyén PP949826
4 | Theileria orientalis Ngua 3TM-N36 Thai Nguyén PP949827
5 | Theileria velifera Tréau 2TM-T41 Thai Nguyén PP949828
5 | Theileria velifera Trau 2TM-TO7 Théai Nguyén PP949829
5 | Theileria velifera Trau 2TM-T18 Théai Nguyén PP949830
5 | Theileria velifera Trau 2TM-T26 Théai Nguyén PP949831
5 | Theileria velifera Trau 3TM-TO03 Théai Nguyén PP949832
5 | Theileria velifera Tréu 3LM-TO05 Son La PP949833
Tong 39 16




Phu luc 5. Danh séch cac chudi gen tham chiéu trén Genbank

TT ID Genbank Tén loai tham chiéu Gen dich | Vit chi Pia diém Thoi gian
1 MH686046.1 Anaplasma marginale 16S Bo Viét Nam 2018
2 MH020201.1 Anaplasma marginale 16S Ché Hungary 2019
3 MK804764.1 Anaplasma marginale 16S Bo Cuba 2021
4 MH686049.1 Anaplasma platys 16S Bo Viét Nam 2018
5 MN630836.1 Anaplasma platys 16S - China 2020
6 MN159064.1 Anaplasma platys 16S Ché Malaysia 2019
7 KU586169.1 Candidatus Anaplasma boleense 16S Mubi Trung Qudc 2017
8 KU586182.1 Candidatus Anaplasma boleense 16S Mubi Trung Qudc 2017
9 MK814450.1 Candidatus Anaplasma boleense 16S Bo Nam Phi 2019
10 | KF569912.1 Anaplasma phagocytophilum 16S BoO Trung Qudc 2013
11 KR002114.1 Anaplasma phagocytophilum 16S Dé Trung Qudc 2015
12 0Q701071.1 Anaplasma phagocytophilum 16S Ve Trung Qudc 2023
13 | KF569912.1 Anaplasma phagocytophilum 16S BoO Trung Quéc 2013
14 | MG869522.1 Anaplasma spp. 16S Dé Trung Qudc 2018
15 KU586159.1 Candidatus Anaplasma sinensis 16S Mudi Trung Qudc 2017




16 KP710227.1 Babesia bigemina 18S Bo Trung Qudc 2018
17 | KT356596.1 Babesia bigemina 18S Bo Trung Qudc 2019
18 MH899760.1 Babesia bigemina 18S - Trung Qudc 2019
19 | JQ437264.1 Babesia bigemina 18S Bo Uc 2018
20 HQ688689.1 Babesia bigemina 18S - Argentina 2013
21 KMO046917.1 Babesia bigemina 18S Bo Thuy Si 2016
22 KY805831.1 Babesia bovis 18S Bo Trung Qudc 2020
23 MH257734.1 Babesia bovis 18S Bo Nam Phi 2020
24 FJ426364.1 Babesia bovis 18S Bo Bra-xin 2009
25 |JQ437262.1 Babesia bovis 18S BO Uc 2018
26 MH050920 Babesia bovis ITS2 Bo My 2019
27 MHO050906 Babesia bovis ITS2 Bo My 2019
28 EF458275.1 Babesia bovis ITS2 - Argentina 2008
29 KX685389 Babesia bovis ITS3 Bo Nhat 2018
30 LC325740.2 Theileria velifera 18S Tréau Myanmar 2020
31 LC325742.2 Theileria velifera 18S Bo Myanmar 2020
32 MG052915.1 Theileria equi 18S Ngua Brazil 2018




33 MH651215.1 Theileria equi 18S Ngua Trung Qudc 2019
34 MT613677.1 Theileria equi 18S Ngua Anh 2020
35 MK713333.1 Theileria annulata 18S Bo An Do 2019
36 KJ917960.2 Theileria sp. 18S Bo Malaysia 2015
37 AB000274.1 Theileria sp. 18S - Indonesia 2020
38 | DQ286801.1 Theileria sp. 18S Trau Trung Qudc 2010
39 MN685115.1 Theileria sp. 18S Tréau Théi Lan 2020
40 OR625125.1 Theileria buffeli 18S Trau An Do 2023
41 0Q507242.1 Theileria orientalis 18S Ve Trung Qudc 2023
42 | OM802550.1 Theileria orientalis 18S Dé Thai Lan 2022
43 | AB520958.1 Theileria orientalis 18S BoO Uc 2011
44 | JN252706.1 Theileria orientalis 18S Bo Uc 2011
45 AY 661527 Theileria buffeli ITS2 Bo USA 2008
46 EF547928 Theileria annulata ITS2 Bo Trung Qudc 2013
47 | AY684836.1 Theileria annulata ITS2 Bo Tho Nhy Ky 2007
48 AY661527 Theileria buffeli ITS2 Bo My 2008




Phu luc 6. Hinh anh chinh stra cac chudi gen

DMNA sequences  Translated Protein Sequences

Species/Abbry
1.A marginale 3HM-B13 (PP3&7108)
2. A marginale 3TM-B01 (PP3ET111)
3 marginale 3TM-T32 (PP3E7120)
4, marginale 2HM-D32 (PP387117)
5 marginale 3TM-NO4 (PP3371339)
6. marginale ZLM-B29 (PP387132)
T marginale ZLM-D04 (PPS37134)
8. A marginale 2LM-T0S (PPIET135)
9. A marginale Cattle Vietnam (MHE86046.1)
10. A marginale Dog Hungary (MHO20201.1)
1. A marginale Cattle Cuba (MKB04764.1)
12, marginale Iran (MK310488)
13, platys ZHM-T16 (PPSET123)
14, platys 2TH-T39 (PPI2T130)
15, platys 3HM-B12 (PPO&7136)
16. A platys 2TM-D46 (PPST128)
17. A platys 3LM-D37 (PPIST144)
18. A platys Cattle Vietnam (MHE26045.1)
18. A platys China (MN&30836.1)
platys Dog ia (MM159064.1)
21 2TM-T40 (PPIET331)
22 2TII-D39 (PPIRT332)
23 2TH-B41 (PPI87233)
24 3LM-T43 (PPB87236)
25. A A China (KU536168.1)
26, A Armigeres China (KU586182.1)
27 A cattle South Africa (MK814450.1)
28 A phagocytophylum 2TKM-T26 (PPS87147)
29 phagocytophylum 3TM-B43 (PPS37148)
30 phagocytophylum 3LM-D11 (PPS37149)
| phagocytophilum Cattle China (KF589912.1)(2)
32 phagocytophium goat China (KRO02114.1)
33 A phagocytophilum Japan (AB136721.1)
34, A phagocytophilum Tick China (DQ701071.1)
35. A phagocytophilum Cattle China (KF565%12.1)
36. A sp. Goat China (MGB63522.1)
37. Candi cinensis 3Lm-T43 (PPSET338)
38. Candi cinensis 3Tm-T31 (PPS8T337)
38 Candi cinensiz Alophen China (KUS861

Hinh 1. Hinh anh chinh sta cac chudi gen 16S rDNA cua Anaplasma spp. phan 1ap tir vat nudi tai mién Bac Viét Nam



DMA Sequences  Translated Protein Sequences

Species/Abbry
1. Babesia bigemina Cattle Hanoi (PPOS2808)

2 Babesia bigemina Hanoi (PP0B2810)

3. Babesia bigemina Cattle Hanoi (PP082811)

4. Babesia bigemina Cattle Thai Nguyen (PP082812)

5. Babesia bigemina Buffalo Hanoi (PP0E2813)

6. Babesia bigemina Goat Son La (PPOB2814)

7. Babesia bigemina Cattle China (KP710227.1)

8. Babesia bigemina Haemaphizalis China KT356586.1

9. Babesia bigemina China MHB35760.1

10. Babesia bigemina Cattle Australia J0437264.1

11. Babesia bigemina Argentina HOB88689.1

12. Babesia bigemina Bos taurus Switzeland KM0456917.

Hinh 2. Hinh anh chinh sira cac chudi gen 18S rRNA cua loai B. bigemina phan 1ap tir vat nuéi tai mién Bac Viét Nam

DMNA Sequences  Translated Protein Sequences

Species/Abbry

1. Babesia bovis Horse Hanoi (PPO22800)

2. Babesia bovis Goat Hanoi (PPO82801)

3. Babesia bovis Buffaloes Hanoi (PPOB2802)

4. Babesia bovis Cattle Thai Nguyen (PPOB2804)

5. Babesia bovis Horse Thai Nguyen (PPOG2808)

6. Babesia bovis Horse Son La (PPOB280T)

7. Babesia bovis Cattle China KY805831.1

8. Babesia bovis Cattle South Africa MH257734.1

9. Babesia bovis Cattle Brazil F1426364.1

10. Babesia bovis Cattle Australia J0437262.1

Hinh 3. Hinh anh chinh sira cac chudi gen 18S rRNA cua loai B. bovis phan Iap tir vat nudi tai mién Bac Viét Nam.



DMA Sequences  Translated Protein Sequences

Species/Abbry

1. Theileria annulata (3LmB14)PP345795

2. Theileria annulata (2ZHmT4) PP545753

3. Theileria annulata (2TmB32) PPE4587801

4. Theileria annulata Cattle India MK713333.1

5. Theileria sp. Cattle Malaysia KJ317560.2

6. Theileria sp. Indonesia AB000274.1

7. Theileria sp. Buffalo China DO286801.1

8. Theileria buffeli (2TmB03) PP45304.1

8. Theileria buffeli (4TmT02) PPR4STENT

10. Theileria buffeli (ZHmT10) PPE457310

11. Theileria sp. Buffalo Thailand MN6285115.1b

12. Theileria buffeli Buffalo India OR625125.1

13. Theileria orientalis (3HmB28) PPB45TE18

14. Theileria orientalis Tick China 0Q507242 1

15. Theileria orientalis (2TmB28) PP3457822

16. Theileria orientalis (2TmT01) PPI457E23

17. Theileria orientalis (3TmN36) PPR4STEZT

18. Theileria orientalis. Goat Thailand OMB02550.1

18. Theileria orientalis. Cattle Australia AB520958.

20. Theileria orientalis Cattle Australia JN252708.

21. Theileria velifera (2TmT26) PPS457331

22, Theileria velifera (3TmT03) PPE487832

23. Theileria velifera (3LmT0S) PPE487833

24. Theileria velifera Buffalo Myanmar LC325740.

25. Theileria velifera Cattle Myanmar LC325742.2

2§. Theileria equi Horse Brazil MG052515.1

27 Theileria equi Horse China MHE51215.1

28. Theileria equi (Z2LmD50) PPE487817

29, Theileria equi (2LmN40) PP497815

30. Theileria equi (2LmN03) PP407816

31. Theileria equi Horse UK MT613677.1

Hinh 4. Hinh anh chinh stra cac chudi gen 18S rRNA cua Theileria spp. phan lap tir vat nudi tai mién Bac Viét Nam



DMA Sequences  Translated Protein Sequences

Species/Abbrv

Babesia bovis (PP991425)
Babesia bovis (PPS91426)
Babesia bovis (PP31427)
Babesia bovis (PP91423)
Babesia bovis (PPS81424)
Babesia bovis USA (MH050820)
Babesia bovis USA (MH050906)
Babesia bovis Germany (EF453275
Babesia bovis Japan (KX685385)
10. Theileria buffeli (AYE861527)

W e~ @ W A

Hinh 5. Hinh anh chinh sira cac chudi gen 1TS2 caa B. bovis phan I4p tir vat nudi tai mién Béic Viét Nam

DMA Sequences  Translated Protein Sequences

Species/Abbry

1. Theileria annulata (PP%1413)

2. Theileria annulata (PP291914)

3. Theileria annulata (PQE53843)

4. Theileria annulata (PQE53844)

5. Theileria annulata (PQB53845)

5. Theileria buffel (PP991419)

7. Theileria buffeli (PPS91420)

8. Theileria buffeli (PP991421)

5. Theileria buffeli (PQSS3850)

10. Theileria buffeli (PO653348)

11. Theileria buffeli (PQES3B55)

12. Theileria buffeli (PQES3856)

13. Theileria buffeli Cattle USA (AYE6152T)

14. Theileria annulata Turkey (AY634835)

15. Theileria annulata Cattle China (EFS4

Hinh 6. Hinh anh chinh sira cac chudi gen 1TS2 caa Theileria spp. phan Iap tir vat nudi tai mién Bac Viét Nam



Hinh 8. Hinh anh trong phong thi ngiém



- M&u chén doén duong tinh véi Anaplasma spp cho bing don séng rd trén gel
- D$ dai sdnphdm nested PCR I 520 bp

Hinh 9. Hinh anh két qua dién di san pham phan @ng nested PCR trén ban thach

macrogen
File: E1_Ehr3-F.abl Run Ended: 2022/9/30 23:38:7 Signal G:2068 A:3590 C:4029 T:3312
Sample: E1_Ehr3-F Lane: 40 Base spacing: 13.39478 509 bases in 6024 scans Page 1of1

10 20 30 40 50 60 70 80 90 100 110 120 130
GACCTG ACTAC GAGT GGICG GGT LCTACTIG TAT AAT CCCTGCG GGGTAAMGAT GTAT C GCTACATG AT GAGCCTATGTTAGAT TAGCTAGTT GGTAGGGTAAAGGCCTACCAAGGCGAT GATCTATAG

140 150 170 180 190 200 210 220 230 240 250 260
CT GGTCT GAGAGGAT GAT CA GC C.\CA\CTG GAACTGAGATACGGTCCAGACTCCTAC GGG AGGCAGCAGT GGGGAAT AT T GGACAATGGGC GCAAGC CT G AT CCAGCTATGCCGCGTGAGTGAGGAA

e

GGCCTT.~\GGGTTGA‘A.—\\:\CT CTTTC:\GTGGGG.\I\G.—\TI\AT G.\C GGT I\CCTAC,\GA:\G‘\.\G.TCCC GGC:\A,\CTCCGTGC C:\GC,\GCC GCGGTA ATAC GG:\GGGGGC,\:\GC GTTGTTCGG.\,\TTATT

MJ\'ANUWW L T T e

390 400 410 430 440 450 460 470 480 490 500
GGGCGTAA. \GGGC.\TGT.\GGCGGA‘TCGGI‘.\.\GTT.\\,\GGI‘G AAAT GCCAGGGCTTAACCCTGGAGCTGCTTTTAATACT GCCAGACTT GAGTCCGGAAGAGGTAGGA ATCT CCTTC AAAAAG

Hinh 10. Két qua giai trinh tu gen chudi gen 16S rDNA cua Anaplasma spp.
sau khi giai trinh ty

macrogen
File: 8_Theil_Fl.abl Run Ended: 2024/4/13 13:16:48  Signal G:1560 A:2108 C:2932 T:2592
Sample: 8_Theil_FI  Lane:33  Base spacing: 16312757 1177 bases in 15095 scans ~ Page 1 of 2

1 1] 30 40 50 60 m 80 90 100 110 120
G TEACGTGGACGC AGITC ACTAT COC GACCCG GGGA GGTAGTGACGAAAMTAACAATACAGG ACTCTTTCGAGGCCCTGT AATT GGAAT GAGTCCAC T TTAAATCCTT CCGCGAGG AT CCAT

oot W MNP AR AP AN M AR W

130 140 1350 160 170 180 130 200 210 220 230 240
TGGAGGGCAAGT CT GGTGCCAGCAGCCGCGGTAAT TCCAGCTCCAAT AGC GTATATTAAAGTT GCT GCAGT TAAAAAGCTCGT AGTTGGAT CT TGGGAGC G GGCG GGCGGTCCGCCGOG AGGCG

50 6 270 281 280 300 30 320 330 340 350 360 I
AGCCACCGCCCGTCCCCGCCCCTTGCCTCTCGGCGCCCCCTCGATGCTCTTAGCTGAGTGT CCCGCGGGGE CCGAAGCGTTTACT TTGAAAAAATTAGAGT GTTCAAAGCAGGC CCGAGCCGECT

LA AW ANAAAAAAAAANARA A e AR WA A WY

80 390 400 410 420 430 440 430 460 470 480 490
GGAT ACCGCAGCT AGGAATAAT GGAAT AGGACCGCGGTTCTAT TTTGTTGGTTITC GGAACTGAGGLCATGAT T AAGAGGGACGGCCGOGGGCAT TCGTATTGCGCCGCTAGAGGTGAAATTCTT

Hinh 11. Két qua giai trinh tw gen chudi gen 18S rDNA cuia Theileria spp.

sau khi giai trinh tu



