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TOM TAT

Trypanosoma evansi, Theileria spp. va Anaplasma spp. la cac tac nhan ky sinh trung dwo'ng méu quan trong
& bo, gay anh hwéng dén sirc khde dan va hiéu qua chén nudi. Nghién ciru nay nham thiét Iap phan (rng multiplex
PCR dé phat hién ddng thoi ba tac nhan trén va danh gia bwdc dau kha ndng trng dung trén mau mau bo thuc dia
tai Ha No6i. Ba cap mdi dac hiéu khuéch dai vung gen 16S rDNA cla Anaplasma spp., 18S rRNA cla Theileria
spp. va RoTat 1.2 VSG cua T. evansi duwgc si dung trong phan &ng. Két qua cho thay diéu kién t6i wu cla
multiplex PCR & nhiét dd gan mdi 54°C va ndng dd 10,0pmol cho méi mdi, tao cac bang khuéch dai ré rang, ding
kich thwéc dw kién va khdng ghi nhan phan &ng khéng dic hiéu véi Babesia spp., Haemoplasma spp. va
Rickettsia spp. Phan (rng phét hién dwoc DNA muc tiéu & ndng dd 0,2 ng/pl. Khi &p dung trén 54 mau méau bo thu
tai trai Phu Déng, Ha Néi, c6 19 mau (35,2%) dwong tinh, trong d6 Theileria spp. c6 ty |é phat hién cao nhat. Két
qua multiplex PCR hoan toan phu hop véi simplex PCR trén cung bé mau. Phan (rng nay c6 tiém nang (rng dung
trong sang loc nhanh ddng thoi cac tac nhan ky sinh tring dwdng mau trén bo trong didu kién thuc dia &
Viét Nam.

T khoa: Ky sinh tring dwdng mau, bo, chdn doan phan tt, ddng nhiém, Ha Noi.

Establishing, Optimizing and Applying Multiplex PCR for the Simultaneous Detection
of Trypanosoma evansi, Theileria spp. and Anaplasma spp. in Cattle in Vietnam

ABSTRACT

Trypanosoma evansi, Theileria spp., and Anaplasma spp. are important blood-borne parasites in cattle that
adversely affect animal health and production efficiency. This study aimed to establish a multiplex PCR assay for
the simultaneous detection of these three pathogens and to preliminarily evaluate its applicability to field blood
samples collected in Hanoi. Three specific primer pairs targeting the 16S rDNA gene of Anaplasma spp., the 18S
rRNA gene of Theileria spp., and the RoTat 1.2 VSG gene of T. evansi were used in the assay. The results
showed that the optimal multiplex PCR conditions were an annealing temperature of 54°C and a primer
concentration of 10.0 pmol for each primer, producing clear amplicons of the expected sizes without non-specific
amplification with Babesia spp., Haemoplasma spp., or Rickettsia spp. The assay detected target DNA at
concentrations as low as 0.2 ng/ul. When applied to 54 cattle blood samples collected from Phu Dong farm, Hanoi,
19 samples (35.2%) were positive, with Theileria spp. showing the highest detection rate. The multiplex PCR
results were fully consistent with those of simplex PCR performed on the same samples. These findings suggest
that multiplex PCR is a promising tool for rapid simultaneous screening of major blood parasites in cattle under
field conditions in Vietnam.

Keywords: Blood parasites, cattle, molecular diagnosis, coinfection, Hanoi.
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1. DAT VAN DE

Ky sinh truang duéng méu la nhém tac nhan
giy bénh quan trong trén trau bd 6 nhiéu quéc
gia nhiét d61 va cadn nhiét ddi, trong do
Trypanosoma  evansi, Theileria spp. va
Anaplasma spp. 12 ba tac nhan thuéng duge quan
tam do kha n#ng gay thi€u mAau, sot, suy nhudc,
giam ting trong, gidm san lugng sfia va lam téng
bénh

(Seangseerattanakulchai & Piratae, 2021). Trong

chi phi diéu tri, phong
diéu kién chan nudi ban chin tha con phé bién 6
Viét Nam, gia sic c6 nguy co tiép xtdc thuong
xuyén véi ve, rudi hiit mau va cic vat trung gian
truyén bénh khac, tit @6 lam gia ting nguy cd luu
hanh cac tac nhan ky sinh trung dudng méu
trong dan. Tai Viét Nam, su luu hanh cta cac tac
nhén ky sinh tring duéng mau trén dan gia stc
bao gbm Trypanosoma evansi, Theileria spp. va
Anaplasma spp. da dugce ghi nhan kha phé bién
trong nhiéu nghién ctu véi ty 1&é nhiém kha cao
lan lugt 1a 22,4%; 27,5% va 28% (Ngbé Thi Hong
Chién & cs., 2023; Geurden & cs., 2008; Inoue &
cs., 2001; Nguyen & cs., 2013).

Dac biét, do cing chung vector truyén bénh
(ve, rudi, mong hit mau) nén tinh trang dong
nhiém nhiéu tac nhan ky sinh trung dudng mau
trén cung mot ca thé gia sdc 1a rat phd bién.
Nhiéu nghién ctiu khoa hoc da chi ra ty 1é dong
nhiém tuong déi cao trén bo, dién hinh nhu ty 1é
déng nhiém Theileria spp. va Anaplasma spp. 1a
26,08% ghi nhan tai Thai Lan va 33,5% tai An
D6 (Koonyosying & cs., 2022; Sa & cs., 2024;
Weerasooriya & cs., 2016). Diéu nay cang ciung
c6 thém tinh cap thiét ctia viéc giam sat dong
thoi déi v6i nhiing mAm bénh nay trén bo tai
Viét Nam.

Bén canh d6, chidn doan 1am sang cac bénh
ky sinh trung dudéng mau trén bo thudng gip
khé khin vi biéu hién khéng dac hiéu va dé
nham 14n véi nhiéu bénh truyén nhiém khac.
Soi tiéu ban mau nhudém van 14 phuong phap
thuong dugc st dung trong thuc hanh do don
gidn va chi phi thap, nhung d6 nhay han ché,
nh4t 14 & giai doan mang trung man tinh, ky
sinh trung c6 mat d6 thap hoic trusng hop déng
nhiém nhiéu tac nhan (Figueroa & cs., 1996).

Cac k¥ thuat sinh hoc phéan ti, dic biét 1a phan
ting chudi polymerase (PCR), da dugc chiing
minh c¢6 d6 nhay va d6 déc hiéu cao hon trong
phat hién mam bénh ky sinh trting duong mau,
dong thoi cho phép nhan dién tac nhan ngay ca
khi tai lugng DNA thap (Bilgi¢ & cs., 2013a).

Tuy nhién, néu thuc hién simplex PCR cho
tiing tac nhan riéng, thoi gian thao tac, lugng
héa chat tiéu hao va chi phi xét nghiém sé tang
lén dang ké khi can sang loc s6 lugng mau 16n.
Multiplex PCR 1a giai phap c6 gia tri thuc tién
vi cho phép khuéch dai dong thoi nhiéu gen dich
trong cting mot phan tng, qua d6 rut ngan thoi
gian xét nghiém va nang cao hiéu qua sang loc
(Elnifro & cs., 2000). Trén thé gidi, multiplex
PCR da dugc tng dung dé phat hién déng thai
mot s6 tac nhan ky sinh trung dudng mau trén
bo, nhung tai Viét Nam s6 lugng nghién ciiu
thiét 1ap quy trinh phu hgp véi diéu kién thuc
dia con han ché.

Xuat phat tit thuc t€ d6, nghién ctu nay
duge thuc hién nham thiét lap va téi uu hoa
phan tng multiplex PCR phat hién dong thoi
T. evansi, Theileria spp. va Anaplasma spp.
trén bo, dong thoi danh gia budc dau do6 nhay,
d6 dac hiéu va kha ning tng dung cua ky thuat
nay trén mau thuc dia thu tai Ha Noi. Két qua
nghién cttu duge ky vong sé& cung cap thém co sé
ky thuat cho céng tac chian doan va sang loc
nhanh céac bénh ky sinh tring duong mau trén
bo & Viét Nam.

2. PHUGNG PHAP NGHIEN CUU
2.1. Nguyén vat liéu

2.1.1. Mau thuc dia

Nghién ctiu st dung 54 mau mau bo thu
ngiu nhién tai trai bo Phit Péng, thanh phd Ha
Noi, vao thang 3 nam 2021. Miu dugc 14y vao
ong choéng dong EDTA, bao quan lanh trong qua
trinh van chuyén va luu gié 6 nhiét do -20°C
cho dén khi tach chiét DNA.

2.1.2. Mau déi chitng

MAau d6i chiing duong la mot phan doan
DNA tinh sach ctia mam bénh (Anaplasma spp.,
Theileria spp. va T. evansi) da dudc gidi trinh tu
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va Anaplasma spp. trén bo tai Viét Nam

va luu giti é nhiét d6 -20°C tai Phong nghién
ctiu bénh truyén lay va vector gieo truyén,
Trung tAm Nghién ctu xuét sic va D6i méi sang
tao, Hoc vién Nong nghiép Viét Nam. Ngoai ra,
dé kiém tra tinh dic hidu cta phuong phép,
nhém tac gid ciing st dung DNA tinh sach ti
cac tdc nhan giy bénh déng nhiém phé bién
khac nhu Babesia spp., Haemoplasma spp. va
Rickettsia spp.

2.2. Hoa chat va thiét bi nghién cttu

Phan tng PCR dugc thuc hién biang
MyTaq™ HS Mix 2X (Meridian
Bioscience/Bioline, Vuong quéc Anh). Day 14 hén
hop thuong mai da dude chudn héa sin, bao gébm
MyTaq HS DNA polymerase, dNTPs, MgCl2 va
dém phan tng. Do st dung hé mastermix da t6i
uu san cua nha san xuit, nghién ctu tap trung
khao sat hai théng s6 c6 anh hudng truc tiép
nhat dén hiéu qua multiplex PCR 1a nhiét d6 gin
moi va nong d6 moi.

Cac thiét bi chinh st dung trong nghién citu
gdbm mAy luan nhiét Bioer, hé thong dién di
ngang Cleaver, may doc gel GelSMART (Dlab,
Trung Qudc), micropipette va cac dung cu thao
tac sinh hoc phan tii thong dung.

2.3. Cap moi st dung trong nghién ciu

Cac doan gen dugc lua chon dé thiét ké&
phan tng bit cap v6i DNA khuén duge khai
théac ti cac co s6 dii liéu trinh tu gen cong b6,
phu hdp cho viéc khuéch dai DNA cua
Anaplasma spp., Theileria spp. va Trypanosoma
evansi. Ba cip moi st dung trong ca phan tng
simplex PCR va multiplex PCR déu dudc tham
khao ti cac nghién ctu trudc d6. Ciap mdi thi
nhat khuéch dai doan c6 kich thuéc 345bp thudc

viing dau 5 ctaa gen 16S rRNA, c¢6 kha nang phat
hién nhiéu loai Anaplasma khac nhau, bao gom
A. marginale, A. platys, A. phagocytophilum,..
(Martin & cs., 2005). Cap moi tht hai dude thiét
ké& dic hiéu cho vung trung tAm bién thién cta
gen 18S rRNA cua Theileria spp. (Allsopp & cs.,
1993). Cap moi thi ba dich dén 1a doan gen
RoTat 1.2 VSG dic trung cua Trypanosoma
evansi (Devi & cs., 2018).

2.4. Phuong phap nghién ciu

2.4.1. Tach chiét DNA

DNA bd gen cua ky sinh trang mau duge
tach chiét tit 50pl mau toan phan theo nguyén
tdc hdp phu dic hiéu lén mang silica, st dung
bo kit QIAamp Micro Kit (Qiagen, Dtc). DNA
sau tach chiét dudc bao quan &6 -20°C cho dén
khi st dung.

2.4.2. Phuong phap simplex PCR

Phan ting simplex PCR dugc tién hanh
riéng ré cho tiing tac nhan ky sinh trung nham
kiém tra hoat tinh cta ting cip méi va lam co
sG so sanh v6i phan ting multiplex PCR. Phan
tng duge thuc hién trong 6ng PCR véi tong thé
tich 25ul, bao gbm 12,5ul Master Mix 2 x, 8,5l
nuéc khong cé nuclease, 1l mdi xudi va 1pl moi
ngugc (nong d6 1lpmol mdi moéi), cung véi 2l
DNA khuén 1a cac ddi chiing duong tuong ing.
Chu trinh nhiét ctia phan ting gém: bién tinh
ban dau & 98°C trong 2 phiit; tiép theo 1a 35 chu
ky gébm bién tinh ¢ 98°C trong 10 gidy, gin mbi
d cac mic nhiét do 54°C, 56°C va 58°C trong 10
gidy, kéo dai & 72°C trong 30 gidy. San phidm
PCR sau khuéch dai dudce bao quan & -20°C cho
dén khi phan tich.

Bang 1. Trinh tu nucleotide ctia cip moi sit dung trong nghién cttu

Tac nhan Gene dich Trinh tw N Kich thude . Ngudn
cua doan gen dich
Anaplasma spp. 16S rDNA F:GGTACCYACAGAAGAAGTCC 345bp Martin & cs. (2005)
R:TAGCACTCATCGTTTACAAGTGC
Theileria spp. 18S rRNA F:AGTTTCTGACCTATCAG 1.095bp Allsopp & cs. (1993)
R:TTGCCTTAAACTTCCTTG
Trypanosoma evansi RoTat 1.2 F:GCGGGGTGTTTAAAGCAATA 205bp Devi & cs. (2018)

R:ATTAGTGCTGCGTGTGTTCG
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2.4.3. Thiét 1ap va téi uvu multiplex PCR

Phan tng multiplex PCR dugc thiét lap
nham khuéch dai déng thoi cac doan gen dich
cua ba tac nhan ky sinh tring dudng mau gém
Trypanosoma evansi, Theileria spp. va
Anaplasma spp. Phan ting dudc thuc hién trong
ong PCR véi téng thé tich 50pl, bao gbm 25ul
Master Mix 2x, 14pl nuée khong c6 nuclease, 1pl
md&i mdi xubi va ngude ctia tiing tac nhan va 5pl
DNA khuén 1a hén hgp d6i chiing duong dudc
pha tron theo ty 1& 1:1:1 tuong Ging v6i ba mam
bénh Trypanosoma evansi, Theileria spp. va
Anaplasma spp.

Chu trinh nhiét ctia multiplex PCR tuong
tu simplex PCR, trong d6 nhiét d6 gdn mdi dugc
khao sat 6 54°C, 56°C va 58°C. Sau khi lua chon
duge nhiét d6 gin madi phit hgp, nong do méi tiép
tuc dugc khao sat 6 boén mtc 1,0; 2,5; 5,0 va
10,0pmol cho méi méi trong mot phan tng
nhiam x4c dinh diéu kién tao bang khuéch dai
r6, ddng kich thuée va han ché san phdm khéong
dac hiéu.

2.4.4. Dién di va doc két qua

San phdm PCR dugc kiém tra bing phuong
phap dién di trén gel agarose noéng d6 1,2%. M6i
mau gom 10pl san phdm PCR dugc trén véi
0,5ul dung dich loading dye va nap vao giéng
gel. San phdm PCR duge dién di trén gel
agarose 1,2% c6 b8 sung thudc nhuém an toan
trong dém TAE 1X § hiéu dién thé& 120V trong
24 phut. Két qua dién di duge quan sat va ghi
nhan bang hé théng doc gel GelSMART (Dlab,
Trung Quéc). Su xuit hién cta cac vach DNA
dac hiéu duge xac dinh dua trén kich thuéce san
phdm khuéch dai va so sanh véi thang chuén
DNA (Vazyme, Trung Qudc), tif d6 xac dinh két
tinh do6i vé6i Theileria spp.,
Anaplasma spp. va Trypanosoma evansi.

qua duong

2.4.5. Danh gia d¢ nhay va dé dic hiéu cua
phan itng multiplex PCR

D6 nhay phan ting duge khao sat bang day
pha lodng néi tiép DNA d6i chiing duong 6 cac
méc 107, 10, 10® 10*. Giéi han phat hién
dudc xac dinh 1a miic néng d6 DNA thap nhat

sau khi pha lodng van con xuat hién biang
khuéch dai dic hiéu c6 thé quan sat dude trén
gel dién di san phdm. Néng d6 DNA trude va
sau pha lodng dugdc xac dinh bang cach do
quang ph6 ODygsonm v6i may Nanodrop 2000
(Thermo Scientific, M¥).

Do dic hiéu ctia phan ting multiplex PCR
duge danh gia thong qua viée kiém tra kha ning
khuéch dai khong dic hidu khi st dung DNA
khuén dudc tron 1an ciing cic tac nhan ky sinh
trung dudng mau khac, bao gbm Babesia spp.,
Haemoplasma spp. va Rickettsia spp. Bén canh
d6, cac t6 hop dong nhiém chiia hai trong sé ba
tac nhan muc tiéu, bao gom: Anaplasma spp. va
Theileria spp., Theileria spp. va Trypanosoma
evansi, Anaplasma spp. va Trypanosoma evansi
véi ty 16 ndong d6 DNA 1:1 ciling dudc st dung.

2.4.6. Ung dung multiplex PCR trén miu
thuc dia

DNA tach chiét tit 54 mau mau bo thuc dia
duge phan tich bang ca simplex PCR va
multiplex PCR da dugc t6i uu. Két qua thu dugc
tit hai phuong phap dudc d6i chiéu nham danh
giad miic d6 phu hgp ctia multiplex PCR trong
sang loc cac tac nhan ky sinh trang duéng mau
trén bo.

2.4.7. Xir Iy sé liéu

S6 liu két qua xét nghiém mau dudc téng
hop va xt 1y bang phan mém Microsoft Excel.

3. KET QUA NGHIEN CUU

3.1. K&t qua kiém tra hoat tinh va nhiét do
gin moi cha tiing cip moéi si dung trong
nghién cttu

Truée khi két hgp cac cip mdi trong phan
ting multiplex PCR, mdi cip méi dugc danh gia
riéng ré bang simplex PCR & cac nhiét do gén
moi 54°C, 56°C va 58°C. Két qua dién di cho
thdy ca ba ciap mdi déu tao dudc san pham
khudch dai c6 kich thudc phit hgp véi du kién,
lan lugt khoang 1.095bp déi véi Theileria spp.,
345bp d61 v6i Anaplasma spp. va 205bp do6i véi
T. evansi (Hinh 1).
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va Anaplasma spp. trén bo tai Viét Nam

Bang 2. Nong do DNA déi chitng duong trudce va sau pha loang

Tac nhan Néng dd DNA truéc pha lodng (ng/ul) Néng d& DNA sau pha lodng (ng/ul) Ty Ié pha loang

Anaplasma spp. 219 21,9
Theileria spp. 203 20.3 1x 10"
Trypanosoma evansi

235 23,5
Anaplasma spp. 219 2,19
Theileria spp. 203 203 1x 102
Trypanosoma evansi

235 2,35
Anaplasma spp. 219 0,22
Theileria spp. 203 020 1x10°
Trypanosoma evansi

235 0,24
Anaplasma spp. 219 0,02

-4

Theileria spp. 203 0,02 1x10
Trypanosoma evansi 235 0,02

Ghi chu: (BL): P61 ching 4m; (1): San pham PCR gdn méi & nhiét dé 54°C: (2): San phdm PCR gdn méi & nhiét
do 56°C; (3): San pham PCR gin moi é nhiét dé 58°C cho lan lugt cac mam bénh Theileria spp. (A), Anaplasma

spp. (B), Trypanosoma evansi (C).

Hinh 1. Pién di san phim simplex PCR c6 chu trinh nhiét véi nhiét d6 gén méi khac nhau

Trong ba mtic nhiét khao sat, nhiét do 54°C
cho tin hiéu khuéch dai én dinh va rd nhat déi
véi ca ba cap mdi, dac biét 14 cap mdi phat hién
Anaplasma spp. Do d6, 54°C dugce xac dinh la
nhiét d6 gin médi téi uu, phu hdp cho viéc
khuéch dai dong thdi ca ba tac nhan dich.

3.2. Két qua t6i wu nhiét dé6 gin moi trong
phan ting multiplex PCR

O nhiét d6 gin méi 54°C, phan tng
multiplex PCR tao dudc ba bang khuéch dai rd
rang, tach biét, dung kich thuéc du kién va
khéng xuat hién bang phu. Khi ting nhiét do
gdn moi lén 56°C va 58°C, cudng do bing
khuéch dai gidm, dic biét d6i véi mot s6 bing
dich c6 kich thuéc nhé hon. K&t qua nay cho

14

thay 54°C la nhiét &6 phut hgp nhét dé bao dam
su gén méi dong thoi va hiéu qua cla ca ba cip
mdi trong cing mot phan tng (Hinh 2).

3.3. K&t qua t6i vu nong do méi trong phan
tng multiplex PCR

Bon mitic nong d6 mdi duge khao sat gbm 1,0;
2,5; 5,0 va 10,0pmol cho méi moéi, trong diéu kién
nhiét @6 gdn mdi duge cd dinh 1a 54°C. Két qua
dién di cho thay ca bén mtic néng do moi trong
cic phan ing déu cho biang khuéch dai dic hiéu
(Hinh 3). Tuy nhién, 6 mic 10,0pmol cho mdi mdi,
ba bang khuéch dai quan sat dudc rd nhat, déng
déu hon va khong ghi nhan san phdm khéng dic
hiéu. Vi vay, néng d6 10,0pmol cho méi méi duge
lya chon cho quy trinh multiplex PCR t61 uwu.
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Ghi chu: (BL): Péi chitng am; (1): Nhiét do gdn moéi 54°C; (2): Nhiét do gdn méi 56°C; (3): Nhiét do gdn moi 58°C.

Hinh 2. Pién di san phdm multiplex PCR véi cac miic nhiét dd gdn méi khac nhau

Ghi chi: (BL): Péi chitng 4m; (1): Nong d6 méi 10pmol; (2): Néng dé moi 5pmol; (8): Nong do méi 2,5pmol;
(4): Néng do méi 1pmol.

Hinh 3. Dién di san pham multiplex PCR ¢6 cac nong d6 méi khac nhau

Ghi chu: (PC): Péi chiing duong, (BL): Péi chiing 4m, (1), (2), (3), (4): Miic pha loang DNA Ian lugt 10°1, 107, 107, 10™*

Hinh 4. Dién di san pham multiplex PCR ¢6 ndéng do DNA
dugc pha loang dan theo cac néng do 107, 102, 10 va 10+
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va Anaplasma spp. trén bo tai Viét Nam

Ghi chi: (1): Péi chiing duong; (2): Déi chiing 4m; (8): MAu dong nhiém véi Anaplasma spp. va Theileria spp.;
(4): Mau dong nhiém véi Theileria spp. va Trypanosoma evansi.; (5): Madu déng nhiém véi Anaplasma spp. va
Trypanosoma evansi.; (6): Mau chi duong tinh véi Theileria spp.; (7): M4u chi duong tinh véi Anaplasma spp.;
(8): Mau chi duong tinh véi Trypanosoma evansi; (9): Mau chi duong tinh véi Babesia spp.; (10): Mau chi duong
tinh véi Rickettsia spp.; (11): M4u chi duong tinh véi Haemoplasma spp.

Hinh 5. Pién di sAin phAm multiplex PCR v&i cac mAm bénh

Bang 3. K&t qua phat hién tac nhin ky sinh trung duong mau
trén 54 mau bo thuc dia bang simplex PCR va multiplex PCR

Mam bénh S6 méau kiém tra Simplex PCR Multiplex PCR
Theileria spp. 54 14 (25,9%) 14 (25,9%)
Anaplasma spp. 54 1 (1,84%) 1 (1,84%)
Trypanosoma evansi 54 2 (3,7%) 2 (3,7%)
DPdng nhiém Anaplasma spp. va Theileria spp. 54 2 (3,7%) 2 (3,7%)

Téng mau dwong tinh

19 (35,2%) 19 (35,2%)

3.4. Két qua danh gia do nhay cta phan
ing multiplex PCR

Phan tng multiplex PCR phat hién dugc
déng thoi ca ba DNA dich ¢ cac mtc pha lodng
107,102, 107 va 10 ctia DNA déi chting duong.
O mic pha lodng 107 tuong ting véi néng do
DNA x4p xi 0,2 ng/ul, cac bang khuéch dai van
dudc quan sat rd trén gel, trong khi néng do
0,02 ng/ul (mtic pha lodng 10 bang khuéch dai
khoéng con duge ghi nhén, cho thdy phan tng
multiplex PCR ctia nghién ciu nay c6 kha ning
phat hién DNA muc tiéu 6 nong do thap nhat 1a
xap x1 0,2 ng/ul.

3.5. Két qua danh gia do dac hiéu ctia phan
ung multiplex PCR
Thii nghiém do d#c hiéu véi DNA cua

Babesia spp., Haemoplasma spp. va Rickettsia
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spp. trong cac t6 hop khac nhau khi trén 14n véi
DNA ctia cic tac nhan muc tiéu trong nghién
ctiu, phan {ing multiplex PCR khong tao bing
khuéch dai khong dac hiéu hay ghi nhan phan
ung chéo.

3.6. K&t qua ting dung multiplex PCR trén
mau thuc dia

Khi 4p dung quy trinh d3a t6i vu trén 54
mau mau bd thuc dia, c6 19 mau duong tinh véi
it nh4t moét tac nhan ky sinh tring dudng mau,
tuong tng ty 1é 35,2%. Trong d6, Theileria spp.
dugc phat hién véi ty 1& cao nhat, gbm 14 mau
nhiém don (25,9%). T. evansi dudc phat hién &
hai miu nhiém don (3,7%), Anaplasma spp. &
mot mau nhiém don (1,9%) va doéng nhiém
Theileria spp. v6i Anaplasma spp. ¢ 2 miu
(3,7%). C6 35/54 mAu am tinh véi ca ba tac
nhén, tuong tng 64,8%.
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Két qua multiplex PCR trén bo mau thuc
dia phu hop véi két qua thu dude tir simplex
PCR, cho thay quy trinh thiét lap trong nghién
ctiu ¢6 thé dude st dung nhu mét cong cu sang
loc nhanh déng thdi cac tac nhan ky sinh trung
dudng mau quan trong trén bo.

4. THAO LUAN

Ky thuat multiplex PCR da dudc phéat trién
rong rai nham t6i wu héa viéc phat hién déng
thoi cac tac nhan ky sinh trung dudéng mau trén
gia stic. Nghién ctu trén thé giéi thudng tap
trung vao Anaplasma spp., Babesia spp. va
Theileria spp. do ty 1& luu hanh va kha ning
dong nhiém cao trong cac quan thé vat nudi
(Koonyosying & cs., 2022; Kubelova & cs., 2012;
Renneker & cs., 2013). Tuy nhién, thuc t& dich
té tai Viet Nam lai ghi nhan su hién dién dang
Anaplasma spp., Theileria spp.,
Trypanosoma spp. (Geurden & cs., 2008;
Nguyen & cs., 2013; Weerasooriya & cs., 2016).
Su ton tai cia cac tdc nhan nay khong chi gay

A
ké cua

ra nhiéu van dé vé stic khoé vat nuéi ma con la
rao can 16n d6i véi nang sudt cia dan gia sic, hé
qua 1a gay thiét hai kinh t& nghiém trong trong
chén nuéi (Strydom & cs., 2023).

Nghién ctiu nay da thiét 1ap va t6i vu thanh
cong phan tng multiplex PCR phat hién déng
thoi T. evansi, Theileria spp. vi Anaplasma spp.
trén bo trong ciing mdt phan tng. Day 1a huéng
tiép can c6 ¥ nghia thuc tién vi trong diéu kién
chan doan thudng quy, dic biét & cac phong thi
nghiém cin sang loc nhiéu mau, viéc gidm s6
lugng phan ting don 1é sé gidp tiét kiém thoi
gian thao tac, héa chat va nhan luc, dong thoi
van duy tri kha ning phat hién déng nhiém.
Két qua nay phu hop véi nhan dinh cta cac
nghién ctiu tng dung multiplex PCR truéc day
trong chén doan tac nhan ky sinh trung dudng
mau trén gia suc (Elnifro & cs., 2000; Bilgic &
cs., 2013a; Charaya & cs., 2021).

Trong nghién ctu nay, nhiét d6 gin moi
54°C va nong d6 10,0pmol cho mdéi méi la diéu
kién phu hop nh&t cho phan ting multiplex
PCR. Vé nguyén téc, multiplex PCR doi hoi cac
cip moi phai c6 kha ning hoat dong tuong

thich trong cing moét phan @ing, néu nhiét do
gdn moi quéa cao hoac ndng d6 mdi qua thép,
mét s6 dich c6 thé bi khuéch dai y&éu hon do
canh tranh véi cac dich khac. Viéc lua chon
54°C gitp duy tri kha ning gin moi hiéu qua
d6i v6i ca ba cép modi, trong khi ndéng do
10,0pmol tao duge cuong d6 bang ré va 6n dinh
hon so véi cac miic thap hon.

Do nhay ctia phan tng multiplex PCR dugc
kiém chiing théng qua két qua ndéng d6 DNA
thap nhat c6 thé phat hién duge bing hinh anh
dién di d6i véi vat liéu di truyén ctia Anaplasma
spp., Theileria spp. va Trypanosoma evansi, &
noéng do DNA tuong ting 1an ludgt 14 0,22; 0,20 va
0,24 ng/ul. Két qua dién di cho thdy phan ting
multiplex PCR van khuéch dai dugc déng thoi
ca ba mam bénh J tat ca cac nong do DNA khao
sat chiing t6 quy trinh c6 do nhay tuong d6i cao
va 6n dinh trong diéu kién thi nghiém. Pdng
thoi, phan tng cho két qua Am tinh hoan toan
spp.,
Rickettsia spp., qua d6 ciing c6 d6 déc hiéu ctua

v61 Babesia Haemoplasma spp. va
cac cidp mdi doi véi ba tac nhan dich. Viéc lua
chon cac gen dich bao téon nhu 16S rDNA (doi
spp.), 18S rRNA (d6i véi
Theileria spp.) va RoTat 1.2 (461 véi T. evansi)
da dugdc nhiéu nghién cttu trude dé chiing minh
1a phit hop cho chdn doan phan ti véi d6 dic
hiéu va do tin cay cao (Allsopp & cs., 1993; Devi
& cs., 2018; Martin & cs., 2005).

v61 Anaplasma

Két qua tng dung trén mau thuc dia cho
thdy Theileria spp. 1a tac nhan dugc phat hién
véi ty 1é cao nhat. Piéu nay phu hgp véi dic
diém dich té& caa chi Theileria ¢ vang nhiét d6i,
noi ve truyén bénh luu hanh phd bién trén dan
bo (Selim & cs., 2022). Viéc ghi nhan su déng
nhiém Theileria spp. va Anaplasma spp. cling c6
¥ nghia thuc tién, béi déng nhidm c6 thé lam
phtc tap biéu hién lam sang va anh hudng dén
quyét dinh diéu tri cing nhu kiém soat bénh
trong dan. Su phu hgp va dong nhat vé két qua
gitita multiplex PCR va simplex PCR trén cung
mot b mau thuc dia buée dau cho thay ky thuat
multiplex PCR thiét 14p trong nghién ctiu nay
c6 tinh ing dung cao trong sang loc mam bénh
ky sinh tring dudng mau 6 bo trén thuc té.
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va Anaplasma spp. trén bo tai Viét Nam

5. KET LUAN

Nghién ctiu da thiét 1ap va t6i uu hoa thanh
cong phan tdng multiplex PCR phat hién déng
thoi T. evansi, Theileria spp. va Anaplasma spp.
trén bo. Diéu kién phan {ing phu hgp nhat 1a
nhiét d6 gdn mdi 54°C va ndéng d6 10,0pmol cho
mbi moi. Phan tdng cho cac bang khuéch dai o,
ding kich thudce, khong ghi nhan khuéch dai
khong dac hiéu véi Babesia spp., Haemoplasma
spp. va Rickettsia spp.. Pong thoi, trong pham
vi cac mtc pha lodng thii nghiém, phan tng ghi
nhan kha néng phat hién DNA muc tiéu ¢ néng
d6 thap nhat 1a x4p x1 0,2 ng/pl.

Khi 4p dung trén 54 mau mau bo thuc dia
tai Ha Noi, multiplex PCR cho két qua tuong
déng véi simplex PCR va phat hién duge 35,2%
mau duong tinh véi it nhat mot tac nhan, trong
d6 Theileria spp. chiém ty 1& cao nhat. K&t qua
cho thay k¥ thuat multiplex PCR nay cé tiém
nang tng dung trong sang loc nhanh cac tac
nhan ky sinh tring duéng mau quan trong trén
bo tai Vit Nam.
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