Nghién ctru khoa hoc c6ng nghé
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1. PAT VAN PE

Orientia tsutsugamushi giy bénh sbt mo (Scrub typhus) 13 vi khudn Gram am,
ky sinh ndi bao bat budc. Bénh duoc truyén tir dong vat sang ngudi thong qua vét
dbt cua au trung mo mang mém bénh va luu hanh phé) bién & chau A, tir Nhat Ban,
Han Quéc, Nam A, Pakistan, An D6 dén cac nuéc A Rap va Thé Nhi Ky [8]. O Viét
Nam, bénh sét mo da duoc phat hién ¢ Sai Gon tir nam 1915 bdi Goutron. Bénh
thuong xuat hién ¢ ving trung du va mién ndi, gan day, bénh xuat hién rai rac &
nhiéu khu vic va c6 xu hudng ngay cang ting. Nam 20002002, tai bénh vién Udng
Bi (Quang Ninh) c6 449 bénh nhan s6t mo vao diéu tri. Bénh nhan sbt mo dugc phat
hién rai rdc quanh nam, nhung cé ty I¢ cao tir thang 5+10 [3]. Trong thoi gian tu
20012003, ¢6 251 ca sét mo duge xac dinh bang chan doan huyét thanh hoc tai
Bénh vién Bach Mai [6]. Tai tinh Yén Bai, tir thang 4/2014 dén thang 9/2014 da c6
78 bénh nhan bj bénh sét mo va 2 trudng hop tir vong [1].

Nguyén nhan giy bénh va bung phat dich sét mo phu thudc rat nhiéu vao dic
diém cua chung luu hanh tai khu vyc. Dya vao sy khac biét vé chu tric khang
nguyén bé mit c6 trong luong phan tr 56-kDa cua O. tsutsugamushi dé phan loai
genotypes: Gilliam, Kato, Karp, TA763, Boryong, Kawasaki... [8]. Muc dich cua
nghién ctru nay nham phat hién O. fsutsugamushi trong mau mau bénh nhan nghi
ngd va xac dinh sy phan bd genotypes cua O. tsutsugamushi luu hanh & mét sé khu
vuc mién bac Viét Nam.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1 Péi twgng va vt liéu

Mau mau tong sb cua 149 bénh nhan dugc chan doan 1am sang nhidm O.
tsutsugamushi voi cac triéu ching sau:

- Khai phat dot ngot, sdt cao 38+40°C, nhirc dau, dau co;

- C6 hoic khong o vét loét dic trung;

- C6 thé ndi hach sung dau tai khu vuc co vét loét.

Mau bénh phém duoc thu thap tai Bénh vién Quan y 105, Ha Néi (BVQY
105), Bénh vién da khoa Nghia L9, Yén Bai (BVDPK Nghia L§), Bénh vién da khoa
Ha Giang (BVDK Ha Giang), tir thang 8 nam 2016 dén thang 8 nam 2017. Thu thap

cac thong tin ca bénh bang phiéq diéu tra, 1y 2+3 ml mau toan phan c6 chéng dong
bang EDTA trong vong 2 tuan ké tir ngay khoi bénh.

Kit QlAamp DNA mini kit (QIAgen - 51306), Phusion® Hot Start Flex 2X
Master Mix (NEB- M0536S) va cac hoa chat khac dat chuan sinh hoc phan ttr.
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Trinh ty cac cip moi duoc thiét ké trén trinh tu gen md hoéa khang nguyén
mang 56-kDa v4i1 PCR 2 vong (1st-2nd), san pham PCR c6 kich thude 483 bp [5].

2.2. Phuong phap va ky thuat

2.2.1. Phuwong phap nghién cvuu

Mb ta cat ngang két hop véi thuc nghiém trong phong thi nghiém.
2.2.2. Ky thudt nested PCR phat hién O. tsutsugamushi

ADN tdng s6 tir mdu mau toan phan bénh nhan nghi ngd s6t mo duge tach
bang bo kit QIAgen - 51306, tién hanh khuéch dai doan gen co kich thudc 483 bp
ma hoa cho khang nguyén 56-kDa bang k¥ thuat nested PCR [5]. 5 pl ADN tong s6
dugce dung lam khudn dé tién hanh PCR vong 1 véi cip mdi P34 (5°-ATT GCT
AGT GCA ATG TCT GC-3%)va P55 (5’-CTG CTG CTG TGC TTG CTG CG-3’)
cho tong s6 25 ul phan tng. Phan tmg duoc bién tinh ¢ 94°C trong 3 phut; tiép theo
1a 30 chu ky phan mg cua 94°C trong 20 gidy, 61°C trong 30 gidy, 72°C trong 2
phiit, phan tng duogc két thuc véi chu ky kéo dai chudi ¢ 72°C trong 10 phit. 2,5 ul
san pham PCR cua vong 1 duoc sir dung lam khudn cho PCR vong 2 véi cip mdi
P10 (5’- CCT CAG CCT ACT ATA ATG CC-3") va P11 (5’-CGA CAG ATG CAC
TAT TAG GC-3) cho tong s6 25 ul phan tng. Hon hop phan tng dugc bién tinh &
94°C trong 3 phut; tiép theo 12 30 chu ky phan tng cua 94°C trong 20 gidy, 61°C
trong 30 gidy, 72°C trong 40 gidy, phan tmg dugc két thiic voi chu ky kéo dai chudi
& 72°C trong 5 phut.

2.2.3. Ky thudt gidi trinh tu gen

20 pl san pham PCR duogc tinh sach bang kit QIAquick PCR Purification Kit
(QIAgen, Pirc) va str dung cdp mdi P10 va P11 dé giai trinh tu trén may phan tich
phan doan DNA ty dong 3500 (Applied Biosystems) va kit BigDye® Terminator
v3.1 cycle sequencing (Applied Biosystems).

2.2.4. Phén tich trinh tw gen

Hiéu chuan cac trinh bang phdm mém Bioedit, xép giong cot (align) va dyng
cay phat sinh ching loai bang phan mém MEGA7.

3. KET QUA VA BAN LUAN
3.1. Phat hién O. tsutsugamushi bang K¥ thuit nested PCR

Két qua nested PCR di phat hién 47/149 miu mau dwong tinh véi O.
tsutsugamushi, chiém 31,5%. Hién nay, viéc chan doan Rickettsia nbi chung va bénh
s6t mo nodi riéng chu yéu dua vao dic diém 1am sang. Xét nghiém cén 14m sang nhu
phat hién IgM khang O. tsutsugamushi hoic PCR dugc sir dung trong chan doan xac
dinh bénh st mo & mot sé nude [9,17]. Hai loai mau bénh pham chu yéu dugc st
dung trong xét nghiém PCR 1a vay hodc dich vét loét va méau toan phan, két qua xét
nghiém tr mau vay vét loét thuong c6 d6 nhay cao hon so véi mau mau [14].
Nghién ctru cua Nguyén Lé Khanh Hang cho thay ty 1& dwong tinh véi O.
tsutsugamushi tr mau mau bénh nhan nghi nhidm sét mo tir 48,5% dén 67% [2,12].
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Ty 1€ duong tinh v6i O. fsutsugamushi trong cac mau vay vét loét va mau mau thu
thap tai Bénh vién Da khoa Quang Nam lan luot 1a 85% va 25% [13]. Két qua
nghién ctru ciia mot s6 tac gia khac cho thdy do nhay cua xét nghiém PCR trén vay
vét 10ét cho két qua duong tinh v6i O. tsutsugamushi tir 79,5% dén 95% [9,16].
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Hinh 1. San pham nested PCR cuia doan 483 bp trén gen 56-kDa O. tsutsugamushi.
M: Thang ADN chuan (100 bp); NC: D6i chimg am; 1, 3-5, 7: Cac mau duong tinh v6i O.
tsutsugamushi; 2, 6: Cac mau am tinh.

3.2. S6 ca bénh sét mo thu dung diéu tri

bé x4c dinh sy phan bd bénh sét pl(‘) trong th(:)i gian tu théng 8 nam 2016 dén

thang 8 pém 2017 tai cac bénh vién, s6 ca bénh s6t mo dugc thong ké theo tirng
thang, ket qua duogc trinh bay trén hinh 2.
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Hinh 2. S ca bénh sét mo thu dung diéu tri trong nam
Céc ca bénh st mo & mién Béc chu yéu xuit hién vao thang 5 dén thang 11 két
qua nay phu hop voi cac nghién ctru trude déy [3]. S6 ca bénh tang cao tir thang 8 dén
thang 10, khoang 17+24 ca/thang. Trong thoi gian tir thang 1 dén thang 3 soO truong
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hop mic bénh duge ghi nhén & muc thép, chi xuét hién 2 ca bénh. Mot s6 nghién ctru
vé sy luu hanh bénh s6t md mién Béc cho thiy bénh luu hanh quanh nam, tuy nhién
sO ca bénh cao nhat duoc ghi nhan vao mua hé va mua thu [3,11]. Nghién ctru su luu
hanh bénh s6t md ¢ Quang Ninh giai doan 20002002 cho thay s6 ca bénh cao nhat
xudt hién vao thang 7 voi 20+47 ca bénh, tir thang 1 dén thang 3 s6 ca bénh dugc nghi
nhan ¢ murc thap, tir 1+5 ca [3]. Nghién ciru cta tac gia Nguyén Lé Khanh Hang tai
BVQY 105, giai doan 2016+2017 cho thiy phan 16n cac truong hop duong tinh voi
O. tsutsugamushi dwoc phat hién tir thang 8 dén thang 11 [12].

3.3. Pa dang di truyén gen ma héa khang nguyén 56-kDa ciia O. tsutsugamushi

Su phan bé kiéu gen khang nguyén 56-kDa theo ving dugc thé hién trén bang
1 va hinh 3. Trong s6 14 mau duoc giai trinh tw cia BVQY 105 thi ty 1& nhém Karp
1a cao nhat, chiém 64,3%; nhom Kato chiém 21,4%; con lai nhém TA763 va Gilliam
14 7,1%. Nhém Karp ciing duoc phat hién nhiéu nhat & BVDK Nghia L va BVDK
Ha Giang véi ty 1¢ lan luot 1a 81,8% va 37,5%. Nhom Kato phat hién mot ching &
BVDK Ha Giang va khong thay xuét hién & BVDK Nghia Lo. Trong khi d6 nhom
TA763 cung xuat hién mot truong hop & mdi bénh vién.

Bang 1. Kiéu’gen khang nguyén 56-kDa cua O. tsutsugamushi 6 3 bénh vién phia
Bac Viét Nam tur thang 8 nam 2016 dén thang 8 nam 2017

" BVQY 105 | BVPK Ha Giang | BVDPK Nghia Ly | Tongsé
Kiéu gen _ )
(n=14) n=8) (n=11) (n=33)
Karp 9 (64,3%) 3 (37,5%) 9 (81,8%) 21 (63,6%)
Kato 3 (21,4%) 1 (12,5%) 0 4 (12,1%)
TA763 1(7,1%) 1 (12,5%) 1(9,1%) 3(9,1%)
Gilliam 1(7,1%) 0 1(9,1%) 2 (6,1%)
Nhém khac 0 3 (37,5%) 0 3(9,1%)

Trong s& 33/47 méu dwong tinh voi O. tsutsugamushi cho thidy nhom Karp
chiém 63,6% (21/33), Kato chiém 12,1% (4/33), TA763 chiém 9,1% (3/33), Gilliam
chlem 6,1% (2/33), cac nhém khac chiém 9,1% (3/33). Nghién ciru tinh da dang di
truyén cua O. tsutsugamushi dya trén gen ma hoa protein 56-kDa ¢ mot s6 khu vuc
cho théy trong s6 13 chung O. tsutsugamushi phan 1ap tai khu vuc mién Trung cd
77% thudc nhoém Karp, nhom TA763 chiém 15,5% va JG-v chiém 7,5% [4]. Phan
tich gen ma hoa khang nguyén 56-kDa cua 14 chung O. tsutsugamushi thu thap tai
Quéang Nam cho thay nhém Karp 64,4% (9/14), Gilliam 14,3% (2/14), Kawasaki
14,3% (2/14), va TA716 7,1% (1/14) [13]. Nam 2016, Hotta da phat hién 7/519 mau
thii nho danh bat & khu vue Ha Noi duong tinh véi O. tsutsugamushi, phan tich cay
pha hé di truyén cho thiy cac chung phat hién dugc c6 mdi quan hé gan v6i nhom
Gilliam [7]. Nghién ctru 42 mau bénh pham sot mo tai BVQY 105 duong tinh véi O.
tsutsugamushi cho thdy 55% cac ching thuéc nhém Karp, nhom TA763, Gilliam
chiém ty 18 tuong dwong nhau 17% [12]. Ty 1é luu hanh cac nhom O. tsutsugamushi
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& Viét Nam c6 su khac biét so véi mot s nuéc Pong A va Pong Nam A. O Han
Qudc nhom kiéu gen phd bién 1a Boryoung (94%), & mién nam Trung Qudc 1a nhém
TA763 chiém da sb, Karp, Gilliam va Kato xuét hién véi ty 1é thap hon [10,17].

Nghién ciru cia Wongprompitak cho thay ¢ Thai Lan nhom Karp chiém 44.1%, JG-

v chiém 39%, TA763 chiém 10.4%, Kato/TA716 (5.2%) [18].
N
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Hinh 3. Céy phat sinh chung loai cac ching O. fsutsugamushi dya trén trinh ty khang
nguyén 56-kDa, st dung trinh tu gen 56-kDa trén ngan hang gen NCBI lam tham chiéu

Cac két qua thu dugc trong nghién ctru phu hop voi s6 lidu da da cong bd cua
mot s6 tac gia khac. Didu nay cho thiy ¢ Viét Nam nhom Karp luu hanh voi ty 1€
cao nhat, nhom TA763, Gilliam va Kato luu hanh véi ty 1& thap hon. Cac k§y thuét
IFA, kit ELISA va test phat hién nhanh nhiém O. tsutsugamushi hién nay déu str
dung hén hop khang nguyén vé 56-kDa cuia 3 nhom O. tsutsugamushi 1a Karp, Kato
va Gilliam dé phat hién khang thé khang O. tsutsugamushi trong huyét thanh bénh
nhan sdt mo. Pay 1a thong tin quan trong trong viéc nghién ciru tao cac bo kit chuén
doan sét mo & Viét Nam ciing nhu chién lugc phat trién vaccine phong bénh sét mo
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4. KET LUAN

1. Thu thap 149 miu méau bénh nhan chan doan so bo sdt mo tai mot sd bénh

vién khu vuc phia Béc tir thang 8/2016 dén thang 8/2017, phat hién 47/149 (31,5%)
mau duong tinh v6i O. tsutsugamushi bang ky thuét nested PCR. Cac ca bénh sot
mo chu yeu xuat hién vao thang 5 dén thang 11.

2. Su phan b cac nhom kiéu gen trong sb 33 chung O. tsutsugamushi khu vuc

phia Bic gdm Karp (63,6%), Kato (12,1%), TA763 (9,1%), Gilliam (6,1%), nhém
khac (9,1%).
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SUMMARY

MOLECULAR CHARACTERIZATION OF ORIENTIA TSUTSUGAMUSHI
CAUSING SCRUB TYPHUS IN SOME NORTHERN PROVINCES

Orientia tsutsugamushi, a scrub typhus pathogen, an acute, mite-borne, febrile
illness that occurs in the Asia-Pacific region. They were diversified by the 56-kDa
surface antigen gene (TSA) which was rapidly detected by nested PCR. To
investigate the genotypes of clinical variants of O. tsutsugamushi, 149 blood
samples were collected from patients with suspected scrub typhus in period August
2016 to August 2017. The results indicated that 47 (31.5%) samples showed positive
result for O. tsutsugamushi. Analyzing the collected samples in a time manual
showed that cases were almost occurred from May to November. The nucleotide
sequences of 56-kDa TSA gene were determined and assessed the relationship
among them. The phylogenetic analyses of partial 56-kDa TSA gene sequences
demonstrated wide diversity of O. tsutsugamushi genotypes. The sequencing result
of 33 samples indicated that the most common genotype was identified to be Karp
(63.6%). Other genotypes including Kato, TA763, Gilliam, and other types were
also determined as 12.1%, 9.1%, 6.1% and 9.1%, respectively.

Tir khéa: Sét mo, PCR long, khing nguyén 56-kDa; Scrub typhus, Orientia
tsutsugamushi, Nested PCR, 56-kDa antigen.
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