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TOM TAT

Trypanosoma evansi, lodi ky sinh trung duong mau gay bénh tién mao trung (TMT) cho cac loai dong
vat nhai lai, ngya va con ngudi tai Viét Nam. Nhiéu phuong phap chan doan phat hién 7. evansi nhu tiém
méu ngyua nhidém hoac khong nhiém bénh nay vao chudt nhét tring, nhuém g1emsa ELISA, dot-ELISA,
PCR cho dén nay da duoc phat trién va str dung. ‘Tuy nhién, do dic tinh luon bién d6i khang nguyén bé
mat cua cac loai TMT nén moi phuong phap chan doan déu co nhu‘ng han ché nhét dinh. Nested PCR
(nPCR) c6 thé khic phuc dugc nhuge diém cua cac phuong phap chan doan T, evansi trude day. Dé thiét
1ap phan ung nPCR chan doan phat hién 7. evansi, hai cap moi dac hiéu NTE-F1/NTE-R1 va NTE-F2/
NTE-R2 nhan gen VSG cua loai T evansi da dugc thiét ké. Hai cap mdi thiét ké nay da dugc kiém tra d6
gan moi chinh xac, xac dinh nhiét d6 gin moi toi wu (57°C & PCR vong 1; va 58°C & nested PCR), va xac
dinh s6 vong khuéch dai t6i thiéu (Cycle Threshold, Ct = 35 vong). Phan tmg nPCR di duoc thiét 1ap chu
trinh nhiét, xac dinh d¢ nhay (100%) va d6 dac hi¢u (100%); va dugc tng dung chan doan phat hién loai
T. evansi thanh cong cho 100 mau méau ngya. Chi sé twong dong cuia két qua chan doan giita phan tmg
nPCR thiét 1ap va phuong phap tiém chudt nhét tring 1a 98% (Kappa = 0,95; p < 0,0001).

Tur khoa: T. evansi, nPCR, ngua, moi dac hiéu, chi ) tuong déng.
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SUMMARY

Trypanosoma evansi (T. evansi), a haemoparasite causes trypanosomiasis for ruminants,
horses, and humans in Viet Nam. Many disagnostic methods, such as: injecting horse blood into
the white mice, giemsa staining, ELISA, dot-ELISA, PCR have been developed and applied so far
for detecting of T. evansi. However, due to the change of its antigen namely the variant surface
glycoprotein (VSG), those developed diagnostic methods have certain limitations. The nested PCR
(nPCR) could overcome the disadvantages of previous methods of T. evansi detection. To establish
a nPCR to detect T. evansi, two pairs of specific primers NTE-F1/NTE-R1 and NTE-F2/NTE-R2 (20
nucleotides each) amplifying the VSG gene of T. evansi were designed. These two designed primer
pairs were tested for correct primer binding. The optimal annealing temperature of designed primers
were detemined (57°C in round 1 PCR; 58°C in nested PCR). And the cycle threshold (Ct) of the
nPCR was (Ct = 35). The nPCR was thermally programmed. The sensitivity and specificity of the
nPCR were both 100%. The established nPCR reaction was successfully applied to diagnose T.
evansi species for 100 horse blood samples. The similarity level of diagnostic results between nPCR
and mice innocular diagnostic method was 98% (Kappa = 0.95; p < 0.0001).

Keywords: T. evansi, nPCR, horse, specific primers, Kappa value.
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I. PAT VAN PE

Bénh tién mao trung (surra), mot bénh ky sinh
tring duong mau gay nén bai cac loai Trypanosoma,
gdy sut can nhanh va chét d6i véi trau, bo, ngua, de,
lac da va cho. Mot sb loai tién mao trung dugc ghi
nhén 1 gay bénh truyén lay véi bénh Iy nghiém trong
va chét trén nguoi tai chau Phi (bénh ngu-sleeping
sickness).

Dé chan doan bénh, trudc day chu yéu dua vao
phuong phap ky sinh tring hoc nhu hematocrit va
nhudm giemsa va cac phuong phap huyét thanh hoc
nhu CTF, IFAT, CATT, hay ELISA. Tuy nhién do
loai tién mao tring c6 khang nguyén bién doi bé mat
VSG (Variant Surface Glycose Protein) c6 kha nang
bién d6i theo chu ky va lan tron hé thong mién dich,
lam hé théng mién dich khong phat hién duoc mam
bénh. Déng thoi, trong giai doan bénh man tinh, tién
mao tring ciing khong xuat hién trong mau vat chi
ma 4n nau tai cac co quan ndi tang cta vét chi nhu
hach bach huyét, lach..., gay kho khan cho viéc chan
doan xét nghiém bénh bang phuong phéap ky sinh
tring hay huyét thanh hoc [1, 2]. Gan day, viéc chin
doan bénh bang phuong phéap sinh hoc phan tir st
dung k¥ thuat PCR duogc ép dung, khic phuc dugc
cac han ché nay. Mic du vay véi ki thuat PCR thong
thuong, viéc can phai giai trinh tu gen dé xac dinh
loai gy ton kém kinh phi va thoi gian cho két qua
lau [3]. Do do, viéc thiét 1ap phan tmg nested PCR
(nPCR) bao gém hai vong phan tmg (pre-PCR va
nested PCR) st dung hai cép moi dic hiéu cho két
qua chan doan bénh qua hai vong phan tmg PCR,
chén doan bénh & giai doan nhiém sém véi d6 nhay
va do ddc hiéu vuot tréi la can thiét.

O Viét Nam, loai 7' evansi duoc ghi nhan trén
ngudi, cho, trau, bd va ngua. Cac nghién ctru vé chan
doan bénh TMT trudc ddy chii yéu duogc tién hanh
trén trau va bo [4, 5]. Ngua bach tai khu vuc phia
Bic gan day duoc chii trong chian nudi do mang lai
hiéu qua kinh té cao tir viéc néu cao ngya. Tuy nhién,
ngua ciing 1a loai man cam véi cac loai ky sinh tring
duong mau, dic biét 1a tién mao tring. Dé gop phan
cai tién phuong phéap chan doan bénh TMT va bao
v¢ stic khoé vat nuéi khoi bénh TMT, ching t6i thuc
hién dé tai “Nghién ciru thiét 1ap phan mg nested-
PCR tmg dung trong chan doan bénh tién mao tring
gay boi loai Trypanosoma evansi trén ngua”.
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II. NOI DUNG, NGUYEN LIEU VA
PHUONG PHAP NGHIEN CUU

2.1. Noi dung nghién ctru

- Thiét 14p quy trinh phan img nested PCR (nPCR)
phéat hién 7. evansi:

+ Thiét ké cap moi dac hiéu phét hién T evansi.

+ Thiét lap chu trinh nhiét va ) vong khuéch dai
to1 thieu Ct (Cycle Threshold) ctia phan ung nPCR.

+ Xac dinh d6 nhay va do dac hiu cta phan Gng
nPCR.

- Ung dung phan tng nPCR thiét 1ap vao chan
doan T evansi trén ngua.

2.2. Nguyén liéu nghién ciru

- 100 mAu mau ngya thu thap ngau nhién tai Ha
N&i va Thai Nguyén.

- Cic mau mau ngya nhiém va khong nhiém 70
evansi da dugc xac dinh bang phuong phap tiém
chudt nhat trang.

- Céc chudi gen, miu duong chuan cua cac loai ky
sinh tring dudng mau: Tiypanosoma evansi, Babesia
spp, Anaplasma spp.

- Chudt bach, kinh hién vi, may PCR, bj dién di
ngang va may doc gel, kit chiét tach DNA (Qiagen,
buc), Master Mix (Thermo, Puc), DNA ladder,
lamen, lam kinh, ...

2.3. Phuong phap nghién ciru
2.3.1. Ldy mdu

Ngua dugc ¢b dinh va léy 3-5 ml mau tinh mach
o sir dung kim 20G. Mau mau dugc dua vao ong
nhya cé chat chong dong EDTA; lac nhe Ong mau,
danh s6 mau va bao quan mat 4°C/-20°C.
2.3.2. Tiém truyén chudt nhit tring

Tiém 0,2 ml mau chéng déng vao xoang phiic mac
chudt nhat trang. Tr ngay thir 3 sau ti€m, lay mau dudi
chudt kieém tra dudi kinh hién vi do phong dai tir 400 —
800 lan dé kiém tra sy xuat hién cua TMT. Chudt duoc
kiém tra mau hang ngay dén hét ngay thir 30 sau tiém.
2.3.3. Thiét ké 2 cip méi dic hi¢u

Cip mdi ngoai (outer-primers) dung cho phan tmg
PCR vong ngoai (pre-PCR) va cdp mdi trong (inner-
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primers) dung cho phan ing PCR vong trong (nested-
PCR) dugc thiét ké str dung phan mém Primer3 Plus
(http://www.bioinformatics.nl/cgi-bin/primer3plus/
primer3plus.cgi).

2.3.4. Chay PCR gid dinh trén phin mém Serial
Cloner 2.6

Hai cip moi dic hi¢u thiét ké dugc kiém tra su
hoat dong (kha nang gan m01 va gan moi dic h1eu)
bang cach cho timg cip mdi gén 1an luot véi cac chudi
gen khac nhau cua loai 7. evansi va céc loai ky sinh
trung duong mau thuong gap khac nhu Anaplama
spp., Babesia spp.

2.3.5. Téi wu hod nhiét dj gin méi ciia cdp moi thiét ké

Hai cip mdi thiét ké sau khi chay PCR gia dinh
thanh cong, dugc t6i vu hoa nhiét do gan mdi bang
vi€c chay PCR bién d¢ nhiét (gradient) voi 10 muc
nhiét d6 gan modi khac nhau (tir 53 °C dén 62 °C), dé
xac dinh nhiét d6 gan mdi tdi uu nhét cho phan Gmg.

2.3.6. Thiét Igp chu trinh nhi¢t phén iing nPCR va
chi so Ct

Dua trén chu trinh nhiét thong thuong cta phan
tmg PCR cho loai TMT, diéu chinh (1) nhiét d6 gidn
xo0an va thoi gian gidn xoén, (2) nhiét do bién tinh va
thoi gian bién tinh, (3) thoi gian kéo dai khuéch dai
ctia mdi chu trinh nhiét (vong phan tmg) va (4) chi sd
Ct cua phan img PCR vong ngoai (pre-PCR) va PCR
vong trong (nested PCR).

2.3.7. Gidi trinh tw gen Sanger

Céc san pham nested PCR ¢ mdi budc dugc
gui di gidi trinh ty gen va blast trén Ngan hang Gen
(GenBank) dé xac dinh chinh xac san phim nested
PCR thu duoc 1a cua loai 7 evansi.

2.3.8. Chudn bj mdu mdu ngwa nhiém TMT va
khong nhiem TMT

Mau mau ngua duoc tiém truyén va truyén tiép
doi cho chudt nhat tring theo phuong phap tiém
truyén & trén (tiém 3 doi chudt va theo ddi sy xuat
hién TMT mau chudt trong 30 ngay). Sau 30 ngay
theo di, chudt duge tiém mau mau clia ngua nao co
su xuét hién TMT trong mau dugc xac dinh la ngua do
bi nhiém TMT; nguoc lai, chudt duogc tiém miu méu
ctia ngua nao khong c6 sy xuat hién TMT thi ngua do
duoc xéc dinh 1 khong bi nhiém TMT.

2.3.9. Xdc dinh dp nhay va dj ddc hi¢u ciia phdn iing

Do nhay va do dac hi€u cia phan timg duogc xac
dinh theo bang tinh 2 x 2 nhu sau:

Bi  Khéng bi
Kétqua nhiém  nhiém Téng s6
TMT TMT
Xét nghiém
i b a+b
(+)
Xét nghiém d c+d
()
Téngsdé a+c b+d a+tb+c+d

Do nhay cua phan tmg (Se) =a/(a +c)
Do dac hiu cta phan tng (Sp) = d/(b + d)

2.3.10. Tinh chi sé twong quan gia hai phuwong
phdp chin dodn

Phuong phap nPCR thiét 14p trong nghién ctru nay
va phuong phap tiém chudt dugc phan tich s dung
chi sb Kappa (Cohen’s K-coefficient), sir dung phan
mém STATA 14.0. Chi s6 Kappa can dat tir 0,75-1.

I1I. KET QUA VA THAO LUAN
3.1. Két qua thiét 1ap cip moi dic hiéu

Hai cip mdi dic hiéu NTE-FI/NTE-RI va
NTE-F2/NTE-R2 nhan gen VSG cua loai 7. evansi da
duoc thiét lap, kiém tra do bam moi va bam mdi dic
hiéu bang chay PCR gia dinh trén phan mém Seriol
Cloner va chay PCR bién d¢ nhiét (gradient PCR) dé
xéc dinh nhiét 6 bam moi tbi uru ctia hai cip moi thiét
ké nay. Két qua thé hién ¢ bang 1, hinh 1 va 2.

Mbi moi thiét ké (bang 1) déu c6 do dai 20
nucleotide, 14 do dai hop 1y nhat ddi voi mdi ding
cho nhan gen trong phan ing PCR. Nhi¢t do bam
mdi ty than gitta cac mdi don khong chénh léch
cho phép (2°C, mirc cho phép 1a <5°C). Két qua
chay PCR gia dinh cho thiy, hai cap mdi NTE-F1/
NTE-R1 va NTE-F2/NTE-R2 chi nhan gen T
evansi, ma khong nhan gen cua cac loai ky sinh
trung dwong mau khac la Anaplasma spp. hay
Babesia spp. Do dai cua san pham PCR vong 1
(572 bp) va PCR vong 2 (325 bp) (hinh 1) dung voi
thiét ké, thé hién chat lugng tt ctia cip moi thiét ké
NTE-FI/NTE-R1 va NTE-F2/NTE-R2.

Két qua chay PCR bién do nhiét véi mau
dwong chuén 7. evansi trong hinh 2 cho thiy, cap
mdi NTE-FI/NTE-R1 (PCR vong 1) va NTE-F2/
NTE-R2 (nested PCR) déu cho két qua PCR ¢6 do
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dai san pham gidng nhau ¢ vong 1 1a 572 bp (hinh
2A) va ¢ vong 2 1a 325 bp (hinh 2B), dung v&i do dai
san phdm PCR cuia cip mdi dugce thiét ké. Yéu cau

d6i voi san pham PCR phai 1a vach don sang trén
gel, nhiét do bam moi dugc chon cho phan timg PCR
vong 11257 °C vanPCR 1a 58 °C (hinh 2).

Bang 1. Tén va trinh tw hai cép moi thiét ké dung thiét 1ap
phan rng nested PCR chan doan phat hién T. evansi

Nhiét dé

bo dai bam mai Do dai san
TT Tén mobi Trinh tw nucleotide cia méi x phdm PCR  Ghi chu
() M (bp)
(°C)
1 NTE-F1 5-GTCAGCAAGGAATGGCGATC-3’ 20 60,5
572 PCR vong 1
2 NTE-R1 3-TGCGTTGACATGTGCTTTGG-5 20 58,5
3 NTE-F2 5-GCAGACCAGCCTTTCAGAGA-3 20 60,5 PCR vong 2
325 (Nested PCR)
4 NTE-R2 3-GTCCCCGAGCACATAGACAT-%Y 20 60,5
:Um.:edPle! R ( =]
s e ]
) Oona s oma e 1

Jx [_osen saess

oonA

Sequence Map |3 Find

PCR fragment length: 1

55°C 56°C 57°C 58°C 59°C
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Hinh 2. Két qua chay gradient PCR vong 1 (A) va vong 2 (B)
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Két qua blast chudi gen giai trinh tur tir san pham
PCR vong 1 va 2 (nested PCR) cho thiy két qua nhan
gen 1a gen VSG ctia T, evansi, ding theo yéu cau.

3.2. Két qua thiét 1ap chu trinh nhiét va s6 vong
khuéch dai t6i thiéu Ct (Cycle Threshold) cia
phéan ing nPCR thiét 1ap

Két qua thiét 1ap chu trinh nhiét va
sb vong khuéch dai téi thiéu Ct (Cycle
Threshold) cua phan Gtng nPCR st dung
hai cip modi thiét ké NTE-FI/NTE-R1 va
NTE-F2/NTE-R2 phat hién T. evansi duogc
thé hién trong bang 2.

Bang 2. Thanh phan va chu trinh nhiét ctia phan trng nPCR thiét lap

STT PCR vong 1 572 bp Nested-PCR 325 bp
1 Thanh phan phan rng S6 lwong Thanh phan phan (rng S6 lwong
PCR MM 25 ul PCR MM 25 ul
Mbi NTE-F1 2 ul Mbi NTE-F2 2.ul
Mbi NTE-R1 2ul Mbi NTE-R2 2ul
DNA khuén mau 5ul San pham PCR vong 1 5ul
Nwéc khéng chira DNA 16 ul Nwéc khong chira DNA 16 ul
Téng phan (rng 50 ul Tbng phén tng 50 ul
2 Chu trinh nhiét Chu trinh nhiét
95°C/ 5 phut 95°C/ 5 phut
95°C/60 giay 95°C/30 giay
57°C/45 giay 35 vong 58°C/45 giay 35 vong

72°C/1 phat
72°C/5 phat

72°C/1,5 phut
72°C/10 phut

Thanh phan phan Gmg nPCR thiét 1ap bao gdm
mdi ndng do 10 pmol/ul, DNA khuén mau (PCR
vong 1)/ san pham PCR vong 1 (nested PCR), PCR
master mix va nudc khong chira DNA. Chu trinh
nhiét cho phan tmg PCR vong 1 va nested PCR voi
s6 vong phan tig Ct=35.

3.3. Két qua xac dinh d9 nhay va dic hi¢u caa
phén ng nPCR thiét 1ap

Bang 3. Két qua xac nhan d$ nhay va do
dac hiéu cua phan trng nPCR thiét lap

Bi nhiém Khéng bi nhiém Téng

Ket qua T™T T™T sé
Xét nghiém
; 30 0 30
(+)
Xét nghiém 0 30 30
()
Téng sé 30 30 60

- Bd nhay ctia phan tng = 30/30*100 = 100%
- B0 déc hiéu cua phan tmg = 30/30%100 = 100%

Téng cong 60 mau, trong d6 30 mau nhiém
TMT va 30 mau khong nhiém TMT dugc xac
dinh biang phuong phap tiém truyén chuot
bach di duoc thiét 1ap dé xac dinh d6 nhay va
d6 dac hiéu ciia phan ing nPCR thiét lap. Két
qua thé hién trong bang 3.

Két qua xac dinh d6 nhay va do dic hiéu
cho thay, phan Gng nPCR thiét lap phat
hién 7. evansi d6i véi 30/30 mau bi nhiém
TMT, va khong phat hién 7. evansi d6i véi
mau khong bi nhiém TMT. Két qua nay cua
chung toi twong déng véi két qua nghién ctru
cuia cac tac gia khac, phan tng PCR c6 d¢
nhay va d¢ dac hiéu 100%, cao hon phuong
phap chin doan huyét thanh hoc nhu CATT,
ELISA [4-8].

3.4. Két qua 4p dung phin img nPCR thiét lap
chin do4n phat hi¢n 7. evansi trén miu mau ngua
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Bang 4. Két qua chan doan phat hién
Tevansi bé'ng phwong phap tiém truy’én
chuét nhat trang va phan trng nPCR thiét lap

S6 mau Sé mau

doan tinh PP
Tiém truyén
chudt bach 100 21 0,95
(P < 0,0001)
nPCR 100 29

Két qua 4p dung phan tng nPCR thiét 1ap vao
chan doan phat hién 7. evansi cho 100 miu mau
ngua thu thap & tinh Thai Nguyén va thanh phd Ha
Nbi cho thdy, c6 29 mau duong tinh vé6i T, evansi.
Trong khi d6, phwong phéap tiém truyén chudt nhét
trang phat hién 27/100 miu kiém tra. T4t ca cac
mau mau ngua duong tinh voi . evansi khi chan
do4n biang phan tmg nPCR thiét 1ap déu la cac mau
duong tinh v6i T evansi bang phuong phéap tiém
tmyén chudt bach. B tuong déng két qua cua hai
phuong phap chan doan 1a 98% vdi chi s6 Kappa
dat 0,95 (P < 0,0001) 1a chi s6 twong dong rét cao.

IV. KET LUAN

- Thiét ké thanh cong cap mdi dic hiéu NTE-F1/
NTE-R1 va NTE-F2/NTE-R2 phat hién T evansi.

- Thiét 1ap thanh cong phan tmg nPCR chén
doan phat hién loai 7. evansi voi do nhay va dic
hiu cta phan tng 1a 100 %.

- Ung dung thanh cong phan tmg nPCR thiét
lap chan doan phat hién T evansi trén mau méau
ngua (chi sd twong quan két qua chian doan T
evansi cua phan tmg nPCR va phuong phép chuan
(gold standard) tiém chudt nhit tring 13 98%;
Kappa = 0,95; P <0,0001).

TAI LIEU THAM KHAO

1. Nantulya VM, 1990. Trypanosomiasis in
domestic animals: the problems of diagnosis.
Rev Sci Tech. 1990 Jun;9(2):357-67. doi:
10.20506/rst.9.2.507. PMID: 2132685.

2. Gerrit J. Viljoen, Antony G. Luckins, 2012. The
role of nuclear technologies in the diagnosis
and control of livestock diseases-a review. Trop
Anim Health Prod 44: 1341-1366.

82

3. Elshafie E. I., Sani R. A., Hassan L., Sharma
R., Bashir A., Abubakar 1. A., 2013.
Active infection and morphometric study
of Trypanosoma evansi among horses in

Peninsula Malaysia. Trop. Biomed., 30 (3):

444 - 450,

4. Pham Thi Tam, Bui Thi Hai Hoa, Nguyén Thi
Kim Lan, D6 Thi Van Giang, 2013. Nghién
ctru thiét 1ap phan tmg ELISA chan doan bénh
tién mao trung cho trau, bo Viét Nam. Tap chi
Néng nghiép va phat trién néng thon, ky 2,
thang 8, nam 2013, tr. 41 - 45.

5. Pham Thi Trang, Nguyén Thi Kim Lan, Pham
Cong Hoat, 2017. Thir nghiém kit catt dé chan
doan bénh tién mao trung cho trdu tai tinh
tuyén quang. Tap chi Khoa hoc & cong nghé
168(08): 125 —13.

6. Birhanu H., Roge S., Simon T., Baelmans R.,
Gebrehiwot T., Goddeeris B. M., Buscher P., 2015.
Surra Sero K-SeT, a new immunochromatographic
test for serodiagnosis of Tiypanosoma evansi
infection in domestic animals. Vet. Parasitol., 211
(3-4),pp. 153 -157.

7. Sharma A., Das Singla L., Tuli A., Kaur P,
Bal M. S., 2015. Detection and assessment
of risk factors associated with natural

concurrent infection of Trypanosoma evansi

and Anaplasma marginale in dairy animals
by duplex PCR in eastern Punjab. Trop. Anim.

Health Prod., 47 (1), pp. 251 - 257.

8. Nguyén Thi Kim Lan, Nguyén Thi Ngén,
Nguyén Vin Quang, Tran Nhat Théng, Pham
Diéu Thuy, Pham Thi Tam, 2015. Thir nghiém
kit TUAF - ELISA va TUAF - CATT ché tao
trong nudc chan doan bénh tién mao tring cho
gia stc. Tap chi Nong nghiép va phat trién nong
thén, sb thang 11/2015, tr. 168 - 173.

Ngay nhan: 8-8-2023
Ngay phan bi¢n: 11-8-2023
Ngay dang: 1-1-2024





