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TOM TAT

Tring don bao (protozoan) ky sinh & duong méu (Theileria spp.) lay truyén qua ve ixodid, gay bénh cho cac
loai dong vat c6 vu, bao gém vat nudi va dong vat hoang da. O Viét Nam, 3 loai Theileria d3 duoc cong bd. T
thang 6/2022 dén thang 5/2023, 2.400 miu mau chdng dong thu thap tir vat nudi nhai lai (trdu, bo, dé) va ngua
tai 3 tinh phia Bic da duoc didu tra, phat hién va dinh danh Theileria spp. béng sinh hoc phan tu nham xac dinh
thanh phan loai don bao ky sinh dudng mau nay. Phuong phap nhén gen nested PCR (nPCR) va giai trinh tir
Sanger doan gen 18S rDNA da duoc ap dung. Két qua nghién ctru cho théy, ca 4 loai vat nudi: trau, bo, dé va ngua
déu nhidm Theileria spp. & muic trung binh 15,4% (95%CI: 14,0-16,9). Bo duoc xac dinh 14 lodi vat nudi nhiém
Theileria spp. cao nhét (19,7%; 95%CI: 16,6-22,7), va dé nhiém Theileria spp. véi ty 18 thip nhét (7,7%; 95%CTI:
5,5-9,8). Két qua giai trinh tir va phan tich doan gen 18S rDNA da x4c dinh c6 5 loai Theileria luu hanh trén vat
nudi nhai lai va ngua tai mién Béc Viét Nam, bao gdm: T. annulata, T. orientalis, T. buffeli, T. verlifera va T. equi.
Trong d6, 3 loai T. buffeli, T. verlifera va T. equi 1an dau duoc dinh danh bang sinh hoc phén tir va dugc béo céo

luu hanh trén vat nu6i tai Viét Nam, nang s6 loai Theileria Twu hanh tai Viét Nam tir 3 loi 1én thanh 6 loai.

Tu khoa: Theileria spp., ddng vat nhai lai, ngua, mién Béc Viét Nam, Piroplasma.

Molecular biology detection and identification for blood protozoan
(Theileria spp.) in ruminants (cattle, bufalo, goat) and horse in Northern Viet Nam

Duong Nhu Ngoc, Pham Ngoc Duan, Truong Thi Quy Duong, Nguyen Thi Lan Anh,
Nguyen Thi Bich Thuy, Sandor Hornok, Robert Farkas, Dao Thi Ha Thanh

SUMMARY

Protozoan in the genus Theileria are tick-borne parasites that have been found in a range of
mammal animals. In Viet Nam, 3 species of Theileria have been reported. From June 2022 to May
2023, 2,400 EDTA blood samples were collected from ruminants (buffalo, cattle, and goat), and horse
in 3 provinces in Northern Viet Nam, these samples were studied by molecular biology method for
detecting and identifying Theileria spp. and their species components. Methods of nPCR and the
Sanger sequencing of the 18S rDNA gene, following the sequencing analysis were applied. The studied
results showed that all 4 animal types: buffalo, cattle, goat and horse were infected with Theileria spp.
at a moderate prevalence (15.4%; 95%CI: 14.0-16.9). The infection rate of cattle with Theileria spp was
highest (19.7%; 95%CI: 16.6-22.7), and the infection rate of goat with Theileria spp. was lowest (7.7%;
95%Cl: 5.5-9.8). Results of the18S rDNA gene sequencing and analysis demonstrated that there
were 5 species of Theileria, consisting of T. annulata, T. orientalis, T. buffeli, T. verlifera and T. equi,
they infected in ruminants and horses in Northern Viet Nam. Of which, for the first time 3 species of T.
buffeli, T. verlifera and T. equi were identified by molecular biology method and reported in Viet Nam,
increasing the number of Theileria species occurring in Viet Nam from 3 to 6 species.

Keywords: Theileria spp., ruminants, horses, Northern Vietnam, Piroplasma.
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I. PAT VAN PE

Pon bao duong mau Theileria spp. dugc lay
truyén qua ve ixodid, thudc cac chi Haemaphysalis,
Hyalomma va Rhipicephalus. Theileria spp. gay
bénh cho céac loai dong vat c6 vu, bao gém vat nuoi
va dong vat hoang da. Hon 10 loai Theileria da
duoc chan doan phat hién trén cac loai vat nudi nhu
trau nudce, bo, cuu va dé. Theileria parva gay bénh
st Bo Pong (East Coast fever/ corridor disease)
va T. annulata gy bénh theileriosis nhiét doi, dugc
ghi nhén 1a hai loai Theileria c6 doc luc cao, gay
thiét hai kinh té nghiém trong nhit cho nganh chin
nudi bo tai chau Au, chau Phi, Trung Dong, Vién
Dong va chau A. Dang cip tinh phd bién ciia bénh
c6 cac triéu chiing dac trung nhu sot, ngung nhai
lai, sung hach bach huyét bé mit, cac van dé vé tim
mach, tiéu chay, vang da va xuét huyét, va ty 18 tir
vong cao (46—-100%). Nhoém 7. orientalis/ T. buffeli
phan b rong rai, dd gay ra mot s6 dot bung phat
dich trén bo & New Zealand, Uc va cac qudc gia
khac ké tir nam 2010. Ngoai viéc gy thiét hai truc
tiép, cac loai Theileria c6 doc lyc cao cb thé gay tro
ngai cho viéc di chuyén vét nudi glu’a cac quoc gia
va 1 han ché trong viéc nhap khau giéng méi hodc
cac dan gidng cai tién [1-3].

O Viét Nam, hai loai Theileria doc luc cao
la T mutan (hay T. orientalis) va T. annulata da
dugc tim thdy trong mau bo tir nhimg niam 90
v6i ty 18 nhiém 2,13% [3-4]. Tuy nhién, s6 lugng
cac nghién ctru vé& Theileria spp. rat han ché va
khong dinh loai Theileria Iuwu hanh [5-7]. Nam
2010, KhuKhuu va cs. 1an dau dinh danh loai T
orientalis bang phuong phap sinh hoc phan tir
trén bo, trau, ciru va ve tai tinh Thira Thién - Hué,
st dung gen MPSP (Major Piroplasma Surface
Protein) [8]. Nam 2015, mot 6 dich theileriosis
gay boi loai T, orientalis bung phat tai Thira Thién
- Hué trén dan bo hau bi nhap khau tir Uc v& Viét
Nam, gay say thai 439 bo hau bi va tir vong 58 con
[9]. Ndm 2016, trong mot nghién ctru khac vé don
bao duong mau trén bo va trau tai Thura Thién-
Hué bang phuong phap sinh hoc phan tr, nhom
nghién ciru cong b6 tim thay kiéu gen T orientalis
sO 7 trén trau [10]. Cing trong nam 2016, mdt
nghién ctru khéc tai Pa Ning nghién ciru vé don
bao dudng mau trén ve di cong bd thém loai T
sinensis [11]. Nhu vay, tinh dén thoi diém hién tai,

s loai Theileria luu hanh trén vat nuéi tai Viét
Nam duoc x4c nhan 14 3 loai. Tir thuc té nhap khau
bo séng (bo sira, bo thit, cac gidng bd cao san)
vao Viét Nam ngay cang phd bién, va chim di cu
mang theo cac loai ve 1a vector truyén bénh, nguy
co du nhap mam bénh tir cic nudc ciing nhu cac
chau luc khac vao Viét Nam 1a hi¢n hiru [12]. bé
cung cap thém cac thong tin vé thuc trang nhiém
va thanh phan loai ctia cac loai Theileria spp. dang
luu hanh trén céc loai vat nudi tai mién Bac Viét
Nam, chung t6i thuc hién nghién ctru nay.

II. NOI DUNG, NGUYEN LIEU VA
PHUONG PHAP NGHIEN CUU

2.1. N§i dung nghién ctru

- Chan doan sinh hoc phan tir phat hién
Theileria spp. trén cac loai vat nuoi trau, bo, dé,
va ngua tai 3 tinh/ thanh phd phia Bac (Ha Noi,
Son La va Thai Nguyén)

- Pinh danh cac loai Theileria spp. luu hanh
bang phuong phap sinh hoc phan tu

- Phan tich pha hé loai Theileria spp.
2.2. Nguyén liéu nghién ciru

- Bai tugng nghién ctru: Loai Theileria spp. ky
sinh trong mau céc loai vat nudi trau, bo, dé, va ngua.

- MAu vét nghién ctru: 2.400 mau mau chdng
dong thu thap tir cac loai vat nudi trau, bo, dé, va
ngua tai 3 tinh/thanh phé phia Bic (Ha Noi, Son
La va Thai Nguyén).

- Thoi gian nghién ctru: tir thang 6/2022 dén
thang 12/2023.

- Hoa chat, thiét bj dung cho nghién ctru: Kit
chiét tach DNA, PCR MM, DNA chuan, thudc
nhuém DNA Syber Safe, Loading dye, Agarose,
TBE; May gia nhiét PCR, water bath, bd dién di,
may doc gel, tu lanh thuong, ti lanh -30°C...

2.3. Phwong phap nghién ctru

Lay mdu mdu: dong vat (trau, bo, dé, ngua)
duoc ¢ dinh va lay 3-5 ml méu tinh mach c¢6 su
dung kim 20G (d6i voi dé va ngua)/ 18G (ddi véi
trau va bod). Mau mau dugc dua vao dng nhya co
chit chéng dong EDTA; lic nhe éng mau, danh sé
mau va bao quan mét 4°C/-20°C.
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Chiét tdch DNA téng so: DNA tong s6 duoc
chiét tach tir 200 uL mau chéng déng ciia timg mau
mau thu thap, sir dung kit chiét tach QIAamp®
DNA Mini Kit (Qiagen) theo hudng dan cta nha
san xuét (quy trinh chiét tich DNA tong so tur
mau) sir dung cong nghé cot. DNA tong sb thu
dugc dugc bao quan -30°C dén khi su dung.

Nhin gen nPCR (nested PCR)

- Cap mdi nhan doan 580 bp gen 18S rDNA
[13] gém hai cap mdi: (1) Cap mdi cho phan (mg
PCR 1an 1 (mdi xudi: Theil-F 5’-CACAGGGAG-
GTAGTGACAAG-3’; mdi ngugc: Bab-R 5’-
AAGAATTTCACCTCTGACAG-3’) va (2) cip
mdi cho phan tmg PCR 1dn 2 — nPCR (mdi xudi:
Theil-F 5°-CACAGGGAGGTAGTGACAAG-3’;
mdi nguoc: Theil-R 5’-ATTGCTTGTGTCCCT
CCG-3").

- Nhan gen:

Thanh phan phan tmg PCR/nPCR gbm: kit
PCR Master Mix 2x thong thuong (Biobasic,
Canada), nudéc Free DNA (Blobasw Canada)
DMSO (Biobasic, Canada) m01 xubi va moi
nguoc, va DNA khuén tong sb (d6i véi PCR lan
1), hodc san pham PCR lan 1 (d6i véi PCR 14n 2 -
nPCR). Tong thé tich phan ng 1a 50 pL.

Chu trinh nhiét: Phan trng PCR va nPCR duoc
thuc hién trén may gia nhi¢t Mastercycle Nexus
GX2 (buc) ¢ 95°C trong 5 phut, (95°C trong 30
gidy, 58C trong 45 gidy (PCR lan 1 va 56 °C
trong 45 gidy v6i nPCR), 72°C trong 60 gidy) x 40
vong, va 72°C trong 10 pht.

San pham PCR duoc dién di trén gel agarose

(Biobasic, Canada) 1,5% co bd sung thu6c nhudm
Sybr™ Safe (Thermo Fisher, My) trong dung dich

dém TBE 1x (Biobasic, Canada). Ban gel sau khi
dién di duoc doc két qua va chup anh trén may soi
gel Uvitec Fire- Reader V4 (Phap).

Gidi trinh tw va xiv ly chuéi nucleotide: Céc
san phém nPCR dat yéu cau, dugc tinh sach
bang kit tinh sach GenCatch™ PCR Cleanup kit
(Epoch Life Science, My) va gui di giai trinh ty
gen tai cong ty Macrogen - Han Quéc (https:/
dna.macrogen.com). Chudi gen thu duoc duoc
sira chira trén phan mém BioEdit, sau d6 BLAST
chudi gen trén NCBI blast (https://blast.ncbi.nlm.
nih.gov) dé dinh loai. Cac chudi gen 18S rDNA
hoan chinh sau dé dugc ndp 1én GenBank lay 5O
dang ky.

Phdan tich pha hé: Cay pha h¢ dugc xay dung
bing phuong phép “tiép can cyc dai” (Maximum
Likelihood — ML) trén phin mém MEGA 6.0, v&i
do tin cay (Boostrap value) 1.000 lan lap lai [14].

Phén tich sé liéu: S6 lidu duge nhdp vao
Excel, phan tich don bién st dung phin mém
STATA 14.0.

III. KET QUA VA THAO LUAN

3.1. Két qua thu thip miu mau vat nudi tai 3
tinh/thanh phé (TP. Ha Ndi, tinh Thai Nguyén
va Son La)

Téng cong 2.400 miu mau cua cac loai vat
nuoi gém trau, bo, dé va ngua da dugc thu thap
tir 25 x4, thudc 10 huyén cta 3 tinh/thanh la
TP. Ha N¢i, tinh Thai Nguyén va tinh Son La.
Chi tiét vé s6 luong mau mau da thu thap cia
ting loai vat nudi & mdi tinh/thanh va dic diém
cua quan thé cua céac loai vat nay duoc thé hién
trong bang 1.

Bang 1. Két qua thu thap mau mau trau, bo, dé va ngwa tai 3 tinh/TP.

Tinh/TP. Trau (con) Bo (con) Dé (con) Ngwa (con) Téng (con)
Ha Noi 200 223 187 190 800
Son La 187 225 210 178 800
Thai Nguyén 209 203 201 187 800
Téng 596 651 598 555 2.400

Két qua thé hién tai bang 1 cho thay, s6 luong
mau mau di thu thap & mdi tinh/thanh 1a 800 mAiu,
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ngua. Gidi tinh cua cac loai vat dugc lay mau chu
yéu la céi, do muc dich chan nuéi cia nguoi dan
chit yéu hudng dén chin nuéi vat nuéi sinh san dé
phat trién kinh té, va phan 16n (73,4%) sb gia suc
trong d6 tudi sinh san t6t (1-5 tudi).

3.2. Két qua chin doan sinh hoc phén tir phat
hién Theileria spp.

Téng cong 2.400 mau DNA téng s6 chiét tach
tir mau mau chdng dong cua cac loai vat nudi triu,
bo, dé va ngya da dugc nhan gen phat hién loai
Theileria spp. Két qua cho thay, Theileria spp.
duoc phat hién & miu méu cua tat ca cac loai vat
nudi kiém tra, v6i ty 1& nhiém trung binh 15,4%
(95%CI: 14,0-16 9) Két qua nghién ctru nay cua
chung t6i twong ddng v6i két qua nghién ctru gan
day tai mién Bic cua hai nhom tac gia khac, khi
hai nhom tac gia nay cho biét ty 1& nhiém Theileria

spp. trén bo 1a 13,68% (tinh Ha Nam) va 18,9%
(TP Ha N¢i) [6-7]. Trong 4 loai vat nuoi kiém tra,
bo 1a loai vat nudi co ty 1& nhiém Theileria spp.
cao nhat (19,7%; 95%CI: 16,6-22,7), dé it nhiém
Theileria spp. nhét (7,7%; 95%CI: 5,5-9,8) (bang
2). Két qua nay hoan toan phu hop voi dic tinh
gay bénh cua loai Theileria spp., cac loai vat nuoi
khac nhau c6 tinh man cam vé6i Theileria spp. khac
nhau; mit khéc, bo 1a loai vat nudi cam nhiém voi
ve Rhipiciphalus microplus (ve bod), vector quan
trong truyén mam bénh Theileria spp. tai Viét
Nam [1, 8, 11]. Ty 1& nhiém Theileria spp. trén
vat nudi trau, bo, dé va ngua tai tinh Thai Nguyén
(20,3%; 95%CTI: 17,5-23,0) cao hon han so véi cac
loai vat nuoi nay tai tinh Son La (12,9%; 95%CI:
10,6-15,2) va Thanh ph Ha Noi (13,0%; 95%CI:
10,7-15,3) (bang 2).

Bang 2. Két qua chan doan phat hién Theileria spp. trén trau, bo, dé va ngwa

Sé kiém tra (con)  Sé nhiém (con) Ty 1& nhiém (%) 95%Cl
Loai vat 2.400 369 15,4 14,0-16,9
Trau 596 99 16,6 13,6-19,6
Bo 651 128 19,7 16,6-22,7

Dé 598 46 7.7 5,5-9,8
Ngwa 555 96 17,3 14,1-20,4
Tinh/TP. 2.400 369 15,4 14,0-16,9
Ha Noi 800 104 13,0 10,7-15,3
Son La 800 103 12,9 10,6-15,2
Thai Nguyén 800 162 20,3 17,5-23,0

3.3. Két qua dinh danh céc loai Theileria spp.

San phdm nPCR tinh sach dat yéu cau (hinh
1A) da dugc gidi trinh ty gen (152 mau). Cac chudi
gen 18S rDNA sau khi giai trinh ty dugc kiém tra
chat lugng va sira chita hoan thién trén phan mém
sua gen BioEdit (hinh 1B) phuc vu viéc dinh loai.
Két qua dinh loai cho thiy, ¢6 5 loai Theileria gdm
T annulata, T. orientalis, T. buffeli, T. verlifera va
T equi luu hanh tai mién Béc Viét Nam. Trinh ty
chudi gen céc loai Theileria trong nghién ciru nay
cta ching t6i twong ddng tir 99,16% dén 100%
vé6i trinh ty cac chudi gen 18S rDNA da dang ky
trén GenBank. Tong cong 49 chudi gen 18S rDNA
c6 d6 dai tir 319 dén 515 nucleotide da duoc ndp

lén GenBank va dugc cap s6 dang ky chudi gen.
S6 dang ky co ky hiéu PP va s thi tu tir 949795
dén 949833 (PP949795 - PP949833).

Cécnghién ctru dinh danh loai Theileria tai Viét
Nam trude day cho biét, 7. mutan (T. orientalis)
Iwu hanh trén cac loai vat nuoi nhai lai (bo, trau,
cuu), va ve; T. annulata Iuu hanh trén trau va bo;
va T, sinensis chi duoc tim thay trong 1 ca thé ve
bo Rhipicephalus microplus [4, 8, 10, 11]. Trong
nghién ctru nay cua chung t6i, c6 5 loai Theileria
duogc dinh danh, T orientalis luu hanh trén trau,
bo va ngua; T annulata va T. bufeli luu hanh trén
bo va trau; 7. equi luu hanh trén ngua va dé; va T.
verlifera chi dugc tim thdy trén trau. Nhu vay, sd
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luong loai Theileria luu hanh trén vat nuoi tai Viét
Nam di dugc nang tir 3 loai 1én thanh 6 loai. Lan
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dau tién, 3 loai T. bufferi, T. equi va T verlifera
duoc bao cdo luu hanh tai Viét Nam.
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CattlTCTTTCCGGATGATTACTTTGAGAARAT TAGAGTGCTCARAGCAGGCTTTTGCCTTGAATAGTTTAGCATGGAATAATAGAGTAGGACTTTGGTTCTATTTTGTTGGTTTTAGG
Catt1TCTTTCCGGATGATTACTTTGAGAARAT TAGAGTGCTCARRGCAGGCTTTTGCCTTGAATAGT TTAGCATGGAATAATAGAGTAGGACTTTGGTTCTATTTTGTTGGTTTTAGG
Catt1TCTTTCCGGATGATTACTTTGAGAAARAT TAGAGTGCTCARAGCAGGCTTTTGCCTTGAATAGTTTAGCATGGAATAATAGAGTAGGACTTTGGTTCTATTTTGTTGGTTTTAGG
Buf £a[TCTTTCCGGATGAT TACTTTGAGAAARAT TAGAGTGCTCAAAGCAGGCTTTTGCCTTGAATAGTTTAGCATGGAATAATAGAGTAGGACTTTGGTTCTATTTTGTTGGTTTTAGG
Buf £a[TCTTTCCGGATGATTACTTTGAGAAAAT TAGAGTGCTCAAAGCAGGCTTTTGCCTTGAATAGTTTAGCATGGAATAATAGAGTAGGACTTTGGTTCTATTTTGTTGGTTTTAGG
Buf £aTCTTTCCGGATGAT TACTTTGAGAAAAT TAGAGTGCTCAARGCAGGCTTTTGCCTTGAATAGTTTAGCATGGAATAATAGAGTAGGACTTTGGTTCTATTTTGTTGGTTTTAGG
CattlTCTTTCCGGATGATTACTTTGAGAAART TAGAGTGCTCAARGCAGGCTTTTGCCTTGAATAGTTTAGCATGGAATAATARAGTAGGACTTTGGTTCTATTTTGTTGGTTTTAGG
CattlTCTTTCCGGATGATTACTTTGAGAAAAT TAGAGTGCTCAAAGCAGGCTTTTGCCTTGAATAGTTTAGCATGGAATAATARAGTAGGACTTTGGTTCTATTTTGTTGGTTTTAGG
CattlTCTTTCCGGATGATTACTTTGAGAAAATTAGAGTGCTC. sAA&JCAGGCTTTTGC(‘TTGZLATAGTTT AGCATGGAATAATARAGTAGGACTTTGGTTCTATTTTGTTGGTTTTAGG
Catt1GAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTC TAGCGTATATTAAARATTGTTGCAGTTAARAAGCTCGTAGTTGAATTTCTGCTGCATT. AATTTAT(‘T(‘TTG
Buf faGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTC TAGCGTATATTAAAATTGTTGCAGTTAAAAAGCTCGTAGTTGAATTTCTGCTGCATTAATTTATCT
Buf faGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAARATTGTTGCAGTTARAAAGCTCGTAGTTGAATTTCTGCTGCATT. AATTTAT(‘TCTTG
Buf £aGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCARTAGCGTAT A’l‘TAAAATI‘LJTTGCALJTTAAAAAL:(‘T(‘(JTAGTT(:AATTTCT(J(‘TGCATT AATTTATCTCTTG

PTGT" PAGTT § ol GT

TTAAAATTGTTGCAGTTAAAAAGCTCGTAGTTGAA'
BuffaGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAAATTGTTGCAGTTAAAAAGCTCGTAGTTGAATTTCTGCTGCATTAATTTATCTCTTG
Buf faGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAARATTGT TGCAGT TARRAAGCTCGTAGTTGAATTTCTGCTGCATTAATTTATCTCTTG
Buf faGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAARATTGT TGCAGT TARAAAGCTCGTAGTTGAATTTCTGCTGCATTAATTTATCTCTTG
Buf faGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTARRATTGT TGCAGT TARRAAGCTCGTAGTTGAATTTCTGCTGCATTAATTTATCTCTTG
se 2IGCAGCCGCGGTAATTCCAGCTCCATAGCGTATATTAAACTTGTTGCAGT TAAAAAGCTCGTAGTTGAATTTCTGCTGTTTCGTTGACTGCGGTTGGCGTTTGTCATCGTTGCGG
se 2IGCAGCCGCGGTAATTCCAGCTCCATAGCGTATATTAAACTTGTTGCAGT TAAAAAGCTCGTAGTTGAATTTCTGCTGTTTCGTTGACTGCGTTTGGCGTTTGTCATCGTTGCGG

TGCTGCAT TCTCTTG

t 2Lr TGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAACTTGT TGCAGT TAAAAAGCTCGTAGTTGAATTTCTGCTGTATCGTTATCTTCTG
is CaAARATTGTTGCAGTTAARAAAGCTCGTAGTTGAATTTCTGCTGCATTACATATCTCTTGTTTGAGTTTGTTTTTGTGGCTTATTTCGGATTGATTTTTTCTTTCCGGATGATTAC
is CaRARATTGTTGCAGTTAARAAGCTCGTAGTTGAATTTCTGCTGCATTACATATCTCTTGTTTGAGTTTGTTTTTGTGGCTTATTTCGGTTTGATTTTTTCTTTCCGGATGATTAC
is CaAARATTGTTGCAGTTAAAAAGCTCGTAGTTGAATTTCTGCTGCATTACATATCTCTTGTTTGAGTTTGTTTTT CTTATTTCGGTTTGATTTTTTCTTTCCGGATGATTAC
is CaRARATTGTTGCAGTTAAAAAGCTCGTAGTTGAATTTCTGCTGCATTACATATCTCTTGTTTGAGTTTGTTTTT CTTATTTCGGTTTGATTTTTTCTTTCCGGATGATTAC
is CaAARATTGTTGCAGTTAARAAAGCTCGTAGTTGAATTTCTGCTGCATTACATATCTCTTGTTTGAGTTTGTTTTT CTTATTTCGGTTTGATTTTTT GATGATTAC
is BuARRATTGTTGCAGTTARARAGCTCGTAGTTGAATTTCTGCTGCATTACATATCTCTTGTTTGAGTTTGTTTTT TTATTTCGGTTTGATTTTTTCTTTCCGGATGATTAC
is BuARRATTGTTGCAGTTARARAGCTCGTAGTTGAATTTCTGCTGCATTACATATCTCTTGTTTGAGTTTGTTTTTGT TTATTTCGGTTTGATTTTTTCTTTCCGGATGATTAC
is HcCTTCCAGAGTATCAATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAATTTGTTGCAGTTARAAAGCTCGTAGTTGAATTTCTGCT
is HcCTTCCAGAGTATCAATTG! CGCGGTAATTCCAGCTCCAATAGCGTATATTAAATTTGTTGCAGTTARAAAGCTCGTAGTTGAATTTCTGCT
is BuCTTCCAGAGTATCAATTGGAGGGCAAGTCTGGTGCCAGCAGCCGCGGTAATTCCAGCTCCAATAGCGTATATTAAATTTGTTGCAGTTARAAAGCTCGTAGTTGAATTTCTGCT

BuffTATTAAAATTGTTGCAGT TAAARAGCTCGTAGTTGAATTTCTGCTGCATTGCCTTTGCTCCCTTACGAGCTCGAGCATTGCGGCTTATT TCGGATTTGCTTGCATTTCCGGATG

Buff TATTARAATTGTTGCAGT TARARAGCTCGTAGTTGAATTTCTGCTGCATTGCCTTTGCTCCCTTACGAGCTCGAGCATTGCGGCTTATT TCGGATTTGCTTGCATTTCCGGATG

BuffTATTAAAATTGTTGCAGTTAAAAAGCTCG TGAATTTCTGCTGCATTGCCTTTGCTCCCTTACGAGCTCGAGCATTGCGGCTTATTTCGGATTTGCTTGCATTTCCGGATG

BuffTATTAAAATTGTTGCAGTTAAARAGCTCGTAGTTGAATTTCTGCTGCATTGCCTTTGCTCCCTTACGAGCTCGAGCATTGCGGCTTATTTCGGATTTGCTTGCATTTCCGGATG

T
T
T
T

SR

Buff TATTAAAATTGTTGCAGTTAARRAGCTCGTAGTTGAAT TTCTGCTGCATTGCCTTTGCTCCCTTACGAGCTCGAGCATTGCGGCTTATTTCGGATTTGCTTGCATTTCCGGATE |

=

Hinh 1. A: Hinh anh dién di sén phdm nPCR phat hién Theileria spp. trén gel,

B: Hinh anh gia

Loai T annulata c6 doc luc cao, giy bénh
theileriosis nhiét doi, gay thiét hai kinh t& nghiém
trong nhét cho nganh chin nudi bo khip noi trén thé
gi6i. Trong khi d6, T orientalis phan b rong rai va
da bung phat thanh cac dot dich bénh trén bo & New
Zealand, Uc va cac qudc gia khac ké tir nam 2010,
gdy thiét hai 16n vé kinh té. Viét Nam 1 nuéc nhap
s6 luong bo tir Uc nhiéu thtr 2, véi 181.542 con
bo nam 2014, chi ding sau Indonesia (730.257 con
bo). Cung nam 2014, Viét Nam ciing da ghi nhan
mdt dot bung phat dich bénh theileriosis trén dan bo
hau bi nhép khau tr Uc, gay boi loai T. orientalis;
va mot sd nghién ctru diéu tra sau d6 trén vat nudi
khac, bao gdm bo vang, triu va ciru ciing di ghi
nhan sy luu hanh cua T, orientalis trén cac loai vat
nudi nay tai tinh Thira Thién-Hué [1, 8, 9, 11].
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Loai T. buffeli ¢ nhiéu kiéu gen va phan
bd rong khip nhat so v6i cac loai Theileria
khac. Loai nay duoc ghi nhan xuat hién &
hau hét cac chau luc va gy bénh cho bo, trau
chau Phi, trau nudc va bo Tay Tang. Poi khi
¢6 nhirng kiéu gen 7. buffeli dugc xép chung
vao nhom T. orientalis/ T. buffeli/ T. sergenti,
hodc nhom 7. sinensi; hodc bi nham 1an vdi
nhom T. verlifera va T. equi tuy vao vung dia
1y va lich sit mac bénh. Tuy nhién, T. buffeli
van duoc xép 1a loai Theileria riéng biét [15].
Va day la lan dau tién, T buffeli dugc dinh
danh sinh hoc phan tr va bao cao luu hanh tai
Viét Nam, duogc phan 14p trén bo tai tinh Thai
Nguyén, va trén trdu ¢ 3 tinh/thanh phd Son
La, Thai Nguyén va Ha Noi.
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T. equi chu yéu gy bénh trén ngya, tuy nhién
trong nghién cltu nay cua chang toi, 7. equi dugc
tim thay trén ca ngua va dé. Ve bo Rhipicephalus
microplus duoc cho 1a ngudn truyén 7. equi 16n
nhat khi ngua duoc chin tha cing véi bo [16].
Tir thyc té chan nudi tai cc dia diém thu thap noi
riéng va mién Bic néi chung, cac loai vat nudi
bao gdm ca trau, bo, dé, ngua thuong dugc chin
tha chung hodc sdng gin nhau trong ciing mot
ho gia dinh; va ddy ciing 1a l1an dau tién T, equi
dugc dinh danh sinh hoc phan ti va dugc bao
cdo luu hanh tai Viét Nam. Tuong tu T. equi,
T. verlifera ciing lan dau tién duoc dinh danh
sinh hoc phan tu va dugc bao céo luu hanh tai
Viét Nam. Loai T verlifera chii yéu duoc tim
thdy trén trdu va bo. Trong nghién ctru nay, T
verlifera chi duoc tim thay trén trau, c6 thé loai
day 1a kiéu gen T verlifera B vi T. verlifera

¢6 nhiéu kiéu gen khac nhau, va kiéu gen T.
verlifera B chi luu hanh trén trau [15].

3.4. Két qua phén tich pha h¢ loai Theileria spp.

Cay pha hé xac dinh ngudn gdc phat sinh
loai cac loai Theileria dugc xay dung tur 320
nucleotides gen 18S rDNA, gdm 16 chudi gen 18S
rNDNA cua 5 loai Theileria trong nghién ctru 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 dugc thu
nhan tr GenBank; va loai Trypanosoma evansi
(AY904050) duoc dung dé tham chiéu ngoai loai
(hinh 2).

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
56 A T. annulata (2HmMT4) PP949798

o~
w

A T. annulata (2TmB32) PP9497801
A T. buffeli (2TmB03) PP949804.1
A T. buffeli (4TmT02) PP9497807
A T. buffeli (2HmMT10) PP9497810
S| Theileria sp. Buffalo Thailand MN685115.1b
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 Goat Thailand OM802550.1

98

33| A T. orientalis (2TmB28) PP9497822
A T. orientalis (2TmT01) PP9497823
T. velifera Cattle Myanmar LC325742.2
A T. velifera (2TmT26) PP9497831
99| | AT. velifera (3TmT03) PP9497832
97| A T. velifera (3LmT05) PP9497833
T. velifera Buffalo Myanmar LC325740.2

100 “ FT. orientalis Cattle Australia JN252706.1

T. equi Horse Brazil MG052915.1
41{1 equi Horse China MH651215.1

00| A T. equi (2LmD50) PP9497817

A T. equi (2LmN40) PP9497815
Q;HA T. equi (2LmN08) PP9497816

91'T. equi Horse UK MT613677.1

—
0.05

Trypanosoma evansi AY904050.1

Hinh 2. Cay pha hé cdc loai Theileria dworc xay duwng duwra trén gen nhan 18S rDNA (320 nucleotide)
trén phan mém MEGA 6.0, str dung phwong phép “tiép can cwc dai” (Maximum Likelihood — ML)

véi d6 tin cdy (Boostrap value) 1.000 Ian I3p lai

*Chu thich: Céc chudi gen c6 danh d&u hinh tam gidc mau xanh la céc chudi gen trong nghién ctru nay.
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Co6 it nhat 15 loai trong chi Theileria (nganh
Apicomplexa, bo Piroplasmida) lay nhiém trén
cac loai vat nuoi, trong do, Theileria annulata
va T. parva 1a hai loai c6 doc luc cao. Viéc
phan nhom céc loai Theileria hién nay d6i khi
van con nhiing tranh cai nhat dinh, dic biét véi
nhoém T. orientalis/ T. buffeli va T. sergenti.
Nhom 3 loai nay hién dugce cho la cung mot
loai, goi la T. orientalis hoac T. buffeli. Tuy
nhién, T. buffeli va T. sergenti van ton tai la
hai loai riéng biét [1]. Piéu nay ciing phu
hop véi két qua nghién ciru cua chung toi thé
hién trén cay pha hé (hinh 2), T buffeli nhom
vao thanh mdt nhanh, va chung nhanh véi T
annulata, khong chung nhanh véi T. orientalis.
T, sinensis c6 thé 1a mot loai riéng biét hodc
thudoc nhom 7. buffeli/T. orientalis. Nhém T.
orientalis/ T. buffeli d6i khi dugc viét tit 1a T,
orientalis va chia thanh 11 kiéu gen khac nhau
[1, 17]. O Viét Nam, T orientalis dugc bao céo
1a ¢6 7 kiéu gen khac nhau dya trén gen MPSP
[9, 11]. Trong nghién ctru nay cua chung toi, T.
orientalis nhém véi nhau thanh 3 nhém riéng
biét trén cdy pha hé (hinh 2, 2 trong 3 nhom
kiéu gen nay tao nhanh vé&i T, orientalis & bo —
Uc/va dé - Thai Lan; nhom kiéu gen con lai tao
nhanh voi T orientalis trén ve - Trung Qudc.
Nhu vay, T. orientalis luu hanh ¢ Viét Nam c6
méi quan hé mat thiét v6i T, orientalis & bo -
Uc, diéu nay c6 thé bat ngudn tir bo Uc duge
nhap vao Viét Nam c6 trung chuyén qua Thai
Lan, va ca Trung Qudc va Viét Nam déu nhap
khéu bo hau bi tir Uc véi sb lugng 16n [3, 9].

T verlifera bao gébm bdn kiéu gen 1a T
velifera, T. velifera A, T. velifera B va T. sp.
(mot kiéu gen chua duge mé ta & bd An Do). T,
velifera va T. velifera A da dugc tim thdy & trau
va bo, trong khi T velifera B chi duoc tim thay &
trau. C6 sy twong dong dang ké giira kiéu gen T,
sp. va T. velifera [16]. T. verlifera trong nghién
clru cta ching t6i chi dugc tim thdy ¢ trau ma
khong tim thdy trén cac loai vat nudi khac, gom
bo, dé va ngua, nhu vy, kiéu gen T. verlifera luu
hanh & Viét Nam c6 thé chi c6 mét ching duy
nhat 1a T. verlifera B.

T. equi phan 18p trén ngya va dé tai tinh Son
La trong nghién ctru nay cua chung t6i, phan
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thanh hai kiéu gen rd rét (hinh 2), gom (1) kiéu
gen T. equi C, phan lap tur dé tao nhanh véi T
equi & ngwya Trung Qudc va Brazil; va (2) kiéu
gen T. equi A, phan lap tu ngua tao nhanh véi
T equi & Anh. Cac nghién ctu trude diay vé
phan loai loai 7. equi dya trén 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. Mot sé kiéu gen cua T,
equi chi duoc tim thy trén ngua vin va linh
duong, va khong duoc tim thiy trén ngua ban
dia. Nhiéu kiéu gen cua T. equi thudng xuét
hién & cac vung dia ly dac trung, khién cho
viéc danh gia doc luc cua tung chung 7. equi
trd nén kho khan, voi gia dinh chung ring tat
ca cac kiéu gen (ching) déu c6 doc luc va bénh
ly twong ty nhau [15, 18].

IV. KET LUAN

Theileria spp. luu hanh & ca 4 loai vat nudi
trau, bo, dé, va ngua & mién Bic Viét Nam voéi
ty 1& nhiém & muc trung binh (15,4%; 95%CI:
14,0-16,9). Bo duoc xac dinh la loai vat nuoi
nhiém Theileria spp. cao nhat (19,7%; 95%CI:
16,6-22,7).

Cé6 5 loai Theileria Iuu hanh trén vat nuodi
tai mién Béc Viét Nam, gom 7. annulata, T.
orientalis, T. buffeli, T. verlifera va T equi.
Trong do, 3 loai T buffeli, T. verlifera va T. equi
lan dau duoc bao cdo luu hanh trén vat nudi tai
Viét Nam, nang s6 loai Theileria luu hanh tai
Viét Nam tir 3 loai Ién thanh 6 loai.

Loi cam on: Nghién cieu nay dwoc thuc
hién theo nhiém vu nghi dinh thu, ma s6: NDT/
HU/22/02 (Quyét dinh sé 2822/0P - BKHCN
ngay 9/11/2021 cua By Khoa hoc va Cong nghé),
la hop tac nghién ciru giika Viét Nam va Hungary.
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