Nghién ctru khoa hoc c6ng nghé

XAC PINH THANH PHAN LOAI RICKETTSIA TREN CHUOT
VA MOT SO NGOAI KY SINH TRUNG O KHU VUC PONG QUAN
MOT SO PON VI QUAN PQI MIEN BAC

VO VIET CUONG P, TRINH VAN TOAN Y, HOANG PANG HIEU O,
NGUYEN THANH TRUNG ), LE VAN CUONG Y, HOANG PUC HAU

1. PAT VAN PE

Rickettsia 1a vi khuan Gram 4m, k¥ sinh ndi bao bat budc. Rickettsia 1a nguyén
nhan chinh giy ra bénh Rickettsioses tryén nhiém cip tinh c6 thé gay dich. Bénh st
do Rickettsia 1a bénh lay truyén qua vector, thong qua vét can cia dong vat chan dét
khac nhau bao gdm bo ve, ran, bo chét, ve [1]. Hién nay c6 27 loai Rickettsia, trong
d6 17 loai gy bénh & ngudi va dong vat [2]. Dua vao dic diém lam sang va tac
nhan gay bénh cac loai Rickettsia dugc chia ra lam 3 nhom chinh: nhém sét ndi mun
(Spotted fever group-SFG), nhom sét phat ban (typhus group-TG) va nhom s6t mo
(Scrub typhus group-STG) [3]. Bénh nhan nhlem bénh Rickettsia c6 thé gay bién
chung nhu viém phdi, viém mang ndo, suy than cip, suy da tang va co thé tir vong
néu khéng dugc phat hién va diéu tri kip thoi.

Pong vat chan d6t y hoc bao gdm ve, bo chét, mo 13 cac vector quan trong
truyén bénh rickettsioses. Bén canh d6 cac dong vat gam nhidm va tha nhé duoc
xem 1a vat chi nhiéu loai Rickettsia [1]. R. typhi, O. tsutsugamushi va cac tac nhan
Rickettsia thuoc nhém SFG nhu R. honei, R. felis 43 dugc xac dinh 13 nguyén nhan
gy bénh cho ngudi ¢ nhiéu qudc gia Pong A va Pong Nam A [4]. Tai Indonesia, ty
1€ huyét thanh dong vat gam nhim duong tinh cao 39,1% véi s6t nbéi mun duge ghi
nhan & mot sé ving nong thon ciia nudc nay, R. felis duoc phat hién trén bo chét
chudt X. cheopis & Indonesia [5]. Nghién ctru trén 2.189 cé thé ve thudc 19 loai tai
Nhat Ban phat hién 373 mau (17%) nhiém Rickettsia spp.. Xac dinh dugc 5 loai
Rickettsia: R.asiatica, R. helvetica, R. monacensis, R. tamurae va Candidatus R.
tarasevichiae, mot sb loai thuoc nhom SFG khong xac dinh [6]. P2 phan 1ap duoc 5
loai hodc kiéu gen trén mau ve thu thap tai tinh Khammouan (Lao) bao gdm:R.
tamurae, R. japonica, Rickettsia sp. ATT, Rickettsia sp. Kagoshima6, va Rickettsia
sp. TWKMO1 dugc phan 1ap trén mau ve thu thap tai tinh Khammouan (Lao) [7].

O Viét Nam, thoi gian gan ddy da c6 mot s6 nghién ciru vé sy luu hanh cia
Rickettsia trén dong vat gam nhim, ngoai ky sinh trung va trén cac bénh nhan.
Nghién ciru tai 27 bénh vién trong ca nudc (2018-2019) cac bénh nhan ghi ngd sbt
do Ricketssia, ghi nhan nhiém sét mo, nhidm s6t phat ban va ca sét ndi myn lan luot
13 85,8%, 11,9% va 1,8% [8]. Két qua nghién ctru sy luu hanh cta Rickettsia SFG va
Rickettsia typhi trén dong vat gam nham va ngoai ky sinh tring & Ha Giang lan luot
19,3% va 10,8% [9]. Tai mot sO cac don vi bd doi thude cac tinh Dién Bién, Son La,
Pht Tho, ty 1€ duong tinh v6i Rickettsia SFG trén chudt lan luot 14 31,8%, 15,2% va
17,1% [10]. DNA ctia vi khuan R. felis dugc phat hién tir cic miu ve va bo chét ky
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sinh trén cho & Tay Nguyén véi ty 18 97,06% [11]. Trong nghién ciru nay chung toi tién
hanh xac dinh thanh phan céc loai Rickettsia trén chudt va ngoai ky sinh tring thu thap
tai 4 don vi quan d6i dong quan tai Lang Son, Nghé An, Hai Duong va Bac Giang.

2. POI TUQNG, PHUONG PHAP NGHIEN CUU
2.1. Poi tugng nghién ciru

14 mau DNA tong sé tir mau chudt va 15 mau DNA tong sb ngoai ky sinh
tring (ve, mo, bo chét) dwong tinh vé&i Rickettsia spp. bang xét nghiém real-time
PCR. Mau chudt va ngoai ky sinh tring thu thap tai 4 don vi quan ddi dong quan tai
cac tinh Lang Son, Nghé An, Hai Duong va Bac Giang trong th(n gian tu thang
10/2021 dén thang 5/2023, cu thé nhu sau: 07 mau DNA téng sé mau chudt nha
(Rattus tanezumi), 04 mau DNA tong s6 mau chudt ddng nho (R. losea), 03 mau
DNA tong s6 mau chudt cong (R. norvegicus), 09 mau DNA tong s6 loai ve bo
Boophylus microplus, 03 miu DNA tong s loai bo chét Ctenocephalides orientis,
02 mau DNA téng s6 loai bo chét C. felis felis, 01 mau DNA téng sb loai mo
Laelaps (Laelaps) nuttalli

2.2. Phuwong phap nghién ciru
2.2.1. Phuong phap nested PCR xdc dinh loai Rickettsia

Cac mau duong tinh véi Rickettsia bang ky thuat real-time PCR duoc tién
hanh nested PCR dé giai trinh tw. Mdi st dung cho phan tng nested PCR duoc dua
trén cac gen dac hi€u cua Rickettsia 1a: 17-kDa, ompA, ompB va gltA [12], [13].
Thong tin vé trinh tu cdc mdi sit dung, chu trinh nhiét, kich thudc san phém PCR
duoc trinh bay trong Bang 1.

2.2.2. Tinh sach sin phim nested PCR

San pham PCR dugc hién thi bang dién di trén gel agarose 1,5%, tiép theo san
phém PCR duogc tinh sach béng bo kit tinh sach Jenjet PCR (Thermo, USA). Sau do,
dugc giri di giai trinh ty bang phuong phap Sanger tai cong ty Macrogen Inc.
(Daejeon, Korea).

2.2.3. Phdn tich trinh tu va dung cdy phdt sinh chiing loai

Céc trinh ty duoc xir li bang phan mém Bioedit va so sanh véi céc trinh tu
thong qua cong cu Blast-NCBI trén ngan hang gen. Vi¢c can chinh trinh tu, can
chinh cot va duogc thuc hién bang phan mém ClustalX2, ciy phat sinh ching loai
dugc xdy dung bang phin mém MEGA-X (st dung phuong phép neighbor-joining)
v6i chi s6 bootstrap 1.000.

2.3. Pao dirc trong nghién ciru

Nghién ctru ctia d& tai di duge Hoi dong Pao dirc trong nghién ciru y sinh hoc cua
Trung tam Nhiét déi Viét - Nga thong qua theo gidy chap thuan s6 1533/CN-HDDD,
ngay 24 thang 5 nam 2021.
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Béng 1. Trinh ty moi sir dung trong phan tng nested PCR

Phi Kich Chu trinh PCR (°C/gidy)
i M Ten mdi Trinh ty (5'-3") thuée  Bién Bit X
ung ] ~.  Kéo dai

(bp) tinh mdi

Rr190k. 71p TGGCGAATATTTCTCCAAAA
omzt%é Rr190k. 720n TGCATTTGTATTACCTATTGT
neste

Rr190k. 71p TGGCGAATATTTCTCCAAAA

[12,13] Vong2 532 9530  48/60 65/120 35
Rrl90k. 602n  AGTGCAGCATTCGCTCCCCCT

Vong 1l 650 95/30  42/35 60/120 35

Re.rompB.4362p GTCAGCGTTACTTCTTCGATGC .
ompB Vong 1l 475 95/15  54/15  72/30 35
Rc.rompB.4836n CCGTACTCCATCTTAGCATCAG

nested o rompB.4496p CCAATGGCAGGACTTAGCTACT

[12,13] Vong2 267 9515  56/15 72/30 35
RcrompB.4762n  AGGCTGGCTGATACACGGAGTAA
R17122 CAGAGTGCTATGAACAAACAAGG

17-kDa Vong1 388 9515  52/15  66/30 35

o R17500 CTTGCCATTGCCCATCAGGTTG

e T215 TTC TCA ATT CGG TAA GGG C

[12,13] vong2 246 95/15  52/15  66/30 35
Tz 16 ATATTG ACC AGT GCT ATT TC
RpCS.877p GGGGGCCTGCTCACGGCGG .

gltd Vong1l 381 95/15  54/15 72/30 35

oq RPCS:1258n ATTGCAAAAAGTACAGTGAACA

neste

12.131 RpCS.896p GGCTAATGAAGCAGTGATAA .

[12,13] Vong2 337 95/15  54/15  72/30 35

RpCS.1233n GCGACGGTATACCCATAGC
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phéan ing nhan 04 gen dic hiéu cua Rickettsia spp. dugc trinh bay ¢ (Bang 2).

3. KET QUA VA BAN LUAN
3.1. Két qua phin g Nested-PCR nhén gen ompA, ompB, 17-kDa va gltA

Céc mau duong tinh v6i real-time PCR sau d6 dugc tién hanh phan tmg Nested-
PCR, céc cap moi st dung duoc thiét ké dua trén céc gen dac hi€u ompA, ompB, 17-
kDa va gltA cia Rickettsia. Pay 1a 4 ving gen duoc nhiéu nghién ctru sir dung trong
viée xac dinh loai & Rickettsia do n cho phép xac dinh vé khoang cach tién hoa giira
cac loai Rickettsia c6 dg tin cdy cao. Gen ompA, ompB 1a hai gen ma hoa cho protein
mang ngoai (Outer membrane protein) dwoc sir dung dé phat hién Rickettsia nhém
SFG. Gen [7-kDa (17 kDa lipoprotein precursor antigen gene) va gltA (citrate
synthase protein) 1a hai protein dugc sir dung trong phét hién Rickettsia TG. Két qua

Bang 2. Két qua Rickettsia trén mau chudt, ve, bo chét, mo

Gia tri £ .
STT Ma sé/téP loﬁf vector, | Dia diém Ct. real Ket qua Nested-PCR
vat chu thu mau time ompA | ompB 17- glid
PCR kDa
1 |MO2/R. tanezumi Lang Son 28.76 - + - +
2 |M47/R. tanezumi Lang Son 37,34 - - - -
3 |M57/R. tanezumi Hai Duong | 32,20 - + - +
4 |M110/R. losea Hai Duong | 34,18 - - - -
5 |MI106/R. losea Hai Duong | 38,68 - - - -
6 |M140/R. losea Nghé An 31,50 - + - -
7 |MI189/R. tanezumi Lang Son 34,18 - - - -
8 |M202/R. tanezumi Lang Son 38,40 - - - -
9 |M239/R. tanezumi Lang Son 33,98 - + - -
10 |[M316/R. norvergicus | Hai Duong | 37,46 - - - -
11 |M326/R. norvergicus Nghé An 38,60 - - - -
12 |M452/R. norvergicus | Hai Duong | 38,45 - - - -
13 |[M544/R. losea Nghé An 38,41 - - - -
14 |M653/R. tanezumi Bic Giang | 39,11 - - - -
15 |BCO4/C. feliss Nghé An 38,41 - - - -
16 |BCOS/C. feliss Nghé An 37,00 - - - -
17 |VE28/B. microplus Ngh¢ An 38,05 - - - -
18 |VE31/B. microplus Ngh¢ An 38,07 - + - -
19 |VES0/B. microplus Bic Giang | 22,64 + + + +
20 |VES52/B. microplus Bic Giang | 35,31 - + - -
21 |BC57/C. orientis Bic Giang | 38,28 - + - -
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STT Mai sé/tén lodi vector,| Dia diém | Gia tri Két qua Nested-PCR

vit chii thu miu | Ct real
22 |BCS58/C. orientis Bac Giang | 38,41 - - + -
23 | VE66/B. microplus Bic Giang | 37,00 - - - -
24 | VE89/B. microplus Bic Giang | 38,4 - - - -
25 |VEI109/B. microplus Hai Duong | 23,40 + + + +
26 |VEI122/B. microplus Hai Duong | 37,87 - + - -
27 |VE125/B.microplus Hai Duong | 38,53 - - - -
28 |BC152/C. orientis Hai Duong | 39,40 - - - -
29 |[MOI155/L. (L.) nuttalli | Hai Duong | 38,55 - - - -

Téng s6 méu (+) 2 10 3 4

Két qua Bang 2 cho thdy gen ompB, gltA, 17-kDa va ompA dugc khuéch dai
lan luot trong 10, 04, 03 va 02 mau chudt va mau ngoai ky sinh tring. Phan 16n cac
mau DNA khuéch dai dugc gen dic c6 gia tri Ct dudi chu ky 35. Diéu nay co thé
giai thich cac mau DNA tong s phat hién Rickettsia spp voi gia tri Ct trén chu ky 35
¢6 sb luong vi khuan thap, dudi ngudng khuéch dai cia k¥ thuat Nested-PCR. Trong
s6 10 mau DNA khuéch dai dugce gen ompB c6 04 miu chudt R. tanezumi, 05 mau
ve B. microplus va 01 mau bo chét C. orientis. Gen gltA dugc tim thiy trong 04
mau, trong d6 c6 02 mau chudt R. tanezumi va 02 mau ve B. microplus. Gen 17-kDa
phat hién trong 03 miu, gdm 02 mau ve va 01 mau bo chét C. orientis. Gen ompA
phat hién trén 02 mau ve.

3.2. Phan tich trinh ty va xay dung ciy phat sinh ching loai

San pham Nested-PCR dugc tinh sach bang Kit tinh sach Jenjet PCR theo
huéng dan cua nha san xudt va giai trinh ty tai cong ty Macrogen (Han Qudc). Két
qua thu duoc 15 trinh tu bao gdm 09 trinh tu gen ompB va 03 trinh ty gen 17-kDa,
02 trinh tu gen gl/t4A va Ol trinh tu gen ompA. Cay phat sinh chung loai dugc xay
dung dua trén nhitng trinh tu thu thép dugc ¢ 4 gen nay két hop véi cac trinh ty gﬁn
gilii thu nhan trén GenBank.

Két qué phan tich véi cay phat sinh ching loai dugc xay dung dua trén mot
phan trinh ty gen ompB khi so sanh vé6i cac trinh ty tham chiéu trén GenBank (Hinh
1A) cho thdy 08/09 trinh tu gen ompB c6 do tuong dong 100% voi cac trinh
Rickettsia felis &3 cong bd, 01 trinh ty gen ompB trong mau chudt M57 thu thap co
moi quan hé gan giii v6i trinh tu gen ompB loai Rickettsia heilongjiangensis c6 ma
sO trén ganbank 1a AY280712 véi d6 twong dong 99,5%. Voi gen 17-kDa, da
khuéch dai va giai trinh ty 03 doan gen tr mau ve VE50, VE109 va mau bo chét
BC58. Két qua phén tich cay phat sinh ching loai (Hinh 1B) cho thiy ca 3 miu nay
déu thudc loai Rickettsia felis v&i do twong dong 100%. V&i gen ompA, gltA chi
khuéch dai dugc & mau ve VE50 va mau VE109.
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AF123722.1 Rickettsia sibirica OmpB (ompB) gene

AF149110.1 Rickettsia conorii (ompB) gene
685

AF123715.1 Ri i i ae OmpB (ompB)gene
75 AF123706.1 Rickettsia africae (ompB) gene
DQO97083.1 Ri i i (ompB)
88

AF123711.1 Rickettsia honei (ompB) gene

MS7-HD
so _ss|— AY280712.1 (ompB)gene

JAT92105.1 R a raoult B)g

KU210593.1 Ri ia racultii o
63 |ONS15503. 1 Rickettsia conorii subsp. racultii(ompB) gene
23 ‘OMS515502.1 Rickettsia conorii subsp. racultii (cmpB)

KX151487 1 Rickettsia amblyommatis (ompB)gene
AYE52981.1 Rickettsia andeana (ompB) gene
&0 [ AF123719.1 Rickettsia rhipicephali (ompB) gene
a2l AF123714.1 i i gene
MZ151073.1 Ricketisia monacensis (ompB)gene

MWS01478._1 Rickettsia helvetica (ompB) gene

OQ076406 1 Rickettsia helvetica (ompB gene)
70 |FJ919636.1Ri i i [+

FJ919634.1 Ri i B o

77 | MK923741.1 Rickettsia asembonensis OmpB gene

_| MK923736.1 Rickettsia asembonensis OmpB gene
VE122-HD
ONO053303.1 Rickettsia felis strain (ompB) gene
57 MT358275.1 Rickettsia felis (ompB) gene
OMNS73854_1 Rickettsia felis (ompB) gene
BC57-BG
VES2-BG
VESO-BG
VE109HD
VE31-MNA
MO2 LS
M140-NA

—
0.0050

CP013435. 1 Rickettsia conorii

495 | KUT723490.1 Rickettsia raoultii 17 kDagene
MHS232025.1 Rickettsiaraoultii (17-kDa) gene
MHS32034_1 Rickettsiaraoultii (17-kDa)gene
MH212175.1 Rickettsia raoultii 17 kD gene
KT261757.1 Rickettsia raculti 17 kDa gene

54 |JN561341.1 Rickettsia endosymbiont 17 kDagene
921 JM561340.1 Rickettsia endosymbiont 17 kDa gene
52 CP003338.1 Rickettsia australis

MWO051685.1 Rickettsia lusitaniae 17 kDa gene

LCE49695.1 Rickettsia lusitaniae 17kDa

47 MZ367024.1 Ricketisia hoogstraalii 17kDa gene

MZ367023.1 Rickettsia hoogstraalii 177kDa gene

DQ081185.1 Rickettsia endosymbiont 17 kDagene

KY¥319216.1 Rickettsia monacensis 17 kDa gene
—64; CP060138.2 Rickettsia tillamookensis
| OP974401.1 Ricketisia asembonensis 1Tkda gene
83 |MNO03387.1 Rickettsia asembonensis 17 kDa gene
VE109-HD
VESO-BG
BCS8-BG

MKS509750.1 Rickettsia felis 17 kDa gene
MK242056.1 Rickettsia felis 17kDa gene

58

100

B

0.0050

Hinh 1. Cay phat sinh chung ]oai vi khuén Rickettsia dua :crén mot phﬁn trinh tu
cua ompB (A) va mot phan trinh tu gen /7-kDa (B) bang phuong phap
neighbor-joining vai chi so bootstrap 1000
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Két qua xdy dyng cay phat sinh chung loai dwa trén 2 gen ompA, glt4 cho
thay, DNA t6ng s6 ¢ ca 2 mau ve VE50 va VE109 déu xuat hién sy c6 mat ctia vi
khuan Rickettsia felis do c6 d6 twong dong 100% va thudc ciing nhanh phan loai vé6i
céc trinh ty Rickettsia felis khac da cong bd trén GenBank (két qua cdy phat sinh
chang loai 02 gen ompA, gltA khong thé hién trong bai bao).

R. felis 1a mot mam bénh rickettsia do con tring mdi ndi va 13 tac nhan gay
bénh sbt phat ban do bo chét. Lan dau tién duoc mo ta 1a mam bénh tir nguoi Hoa
Ky vao nam 1991, R. felis hién dugc xac dinh trén toan thé gidi va duoc coi la
nguyén nhén gy sot phd bién ¢ Chau Phi [14, 15]. Tai Viét Nam gan day c6 mot s6
cong bd vé su luu hanh cua R. felis ciing nhu R. heilongjiangensis tai Ha Giang, khu
vuc Tay Nguyén. Két qua nay la tuong ddng véi cac nghién ctru khac, khi ma cac
nghién ciru trude ddy di khang dinh riang R. Jfelis 1a loai pho bién trén ché, méo [16]
va méi ddy nhat trong nghién ctru cua Nguyen Qubc Hleu nam 2023, da xac dinh
97,06% vi khuan Rickettsia spp. dugc tim thiy trong cac mau ve va bo chét ky sinh
trén chd méo & Tay Nguyén la loai R. felis [11].

Ty 1 luu hanh Rickettsia tai cac don vi quan doi thudng c6 xu hudng thip hon
khi so sanh véi ty 1& nay ngoai cong dong dan cu. Ly do 1a trong cac don vi quan doi
cong tac phong chdng dich duoc thyc hién thuong xuyén va chit ché hon. Trong
nghién ctru ndy médc du chua c6 ca bénh duoc ghi nhan nhung dang c¢6 rat nhiéu mam
bénh Rickettsia felis va vector truyén bénh nhu ve bo B. microplus, bo chét meéo C.
felis felis, C. orientis trong 4 don vi thugc Quan khu 1, Quan khu 3 va Quan khu 4.
Viéc chua phat hién ca bénh c6 thé do chua c6 ki thuat phat hién, chua duoc quan
tam chan doan hodc chua c6 thong tin day du. Pay la ‘nhing sinh vt song gan nguoi,
qué trinh sinh hoat va huan luyén cia bo doi co thé t1ep xuc voi cac vector truyén
bénh va c6 thé nhiém bénh. Do vay, viéc du phong va diéu tri bénh do Rickettsia cho
bd d6i can duoc quan tam tai nhiing don vi nay.

4. KET LUAN

Nghién ctru da xac dinh 9/29 (31%) mau vi khuan Rickettsia trong cic mau
DNA tong s6 chudt va ngoai ky sinh tring 1a thudc loai Rickettsia felis. 01/29
(3,5%) mau c6 mirc do twong doéng 99,5% voi loai Rickettsia heilongjiangensis. Két
qua nghién ctru da chi ra rang Rickettsia felis 13 loai luu hanh chu yéu tai 4 don vi
quan doi dong quan & Lang Son, Nghé An, Hai Duong va Bic Giang.

Loi cam on: Nghién cuu dwoc hoan thanh nho su tai tro kinh phi cua Bo
Quoc phong théng qua dé tai “Nghién civu sw luu hanh vector truyén bénh, vi sinh
vdt gdy bénh o mot s6 don vi quan doi hoat dong khu vuc phia Bdc Viét Nam va
hoan thién test nhanh phdt hién nhiém Orientia tsutsugamushi”.
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SUMMARY

DETERMINATION OF THE RICKETTSIA SPECIES IN RATS AND
ECTOPARASITES COLLECTED IN SOME MILITARY UNITS
IN NORTHERN VIETNAM

Rickettsia, a gram-negative bacterium, and an obligate intracellular bacterium,
can potentially cause fatal acute fever if not promptly detected and treated. It's often
transmitted to humans by arthropods like ticks, fleas, and lice. Rodents and small
mammals can serve as key hosts for various Rickettsia species. Our study aimed to
identify Rickettsia species using nested PCR and gene sequencing of ompA, ompB,
17-kDa, and glt4A genes based on 29 DNA samples, which tested positive for
Rickettsia spp collected from mice, ticks, fleas, and lice at military units in Lang
Son, Nghe An, Hai Duong, and Bac Giang, The phylogenetic analysis showed that
9/29 (31%) of Rickettsia samples belonged to Rickettsia felis species, 1/29 (3.5%) of
Rickettsia samples exhibited a 99.5% ompB gene sequence similarity to Rickettsia
heilongjiangensis species

Keywords: 17-kDa, gltA, Nested-PCR, ompA, ompB, Ricketssia.
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