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RICKETTSIA FELIS TRE N BO CHET CTENOCEPHALIDES FELIS KY SINH
TREN CHO TAI MOT SO TINH VIET NAM

Nguyén Ngoc Dinh', Nguyén Thi Vin Anh', Hoang Thi Minh Trang?
TOM TAT
Rickettsia 13 vi khuan gram am, thudc 16p Alphaproteobacteria. Trong cac loai thudc gidng
Rickettsia, vi khuan Rickettsia felis thugc nhom Spotted fever group (SFG). Cho dén nay chua co
nhiéu nghién ctru xac dinh su luu hanh cua vi khuan nay trén bo chét ky sinh ¢ cho. Két qua xac dinh
hinh thai 337 bo chét thu duoc tir 32 con ché ¢ 6 tinh/thanh phd ciia Viét Nam cho thdy loai bo chét
Ct. orientis chiém uu theé voi ty 1€ 66,4%; thap hon la loai Ct. felis (30,6%) va Ct. canis (3,0%). Trong
tong s6 32 mau gdp ctlia bo chét Ct. felis dugc xét nghiém biang phuong PCR dic hiéu cho Rickettsia
nhom SFG, ¢6 22 (68,8%) miu dwong tinh. Phan tmg nested-PCR dic hiéu cho loai R. felis cho thay
53,1% mau bo chét Ct. felis mang vi khuan R. felis. Vi sy hién dién ctia R. felis trong bo chét ky sinh
& cho, nguoi nudi can y thire tyr bao vé khéi viée nhiém R. felis.
Tir khoa: Cho, bo chét, Rickettsia.

The presence of Rickettsia felis in Ctenocephalides felis fleas parasited
in dogs in some provinces of Viet Nam
Nguyen Ngoc Dinh, Nguyen Thi Van Anh, Hoang Thi Minh Trang

SUMMARY

Rickettsia is a gram-negative bacterium belonging to Alphaproteobacteria class. Among
Rickettsia species, Rickettsia felis is classified into the Spotted fever group (SFG). Until now
few studies have been conducted to identify the circulation of this bacterium in fleas parasited in
dogs. Morphological identification of 337 fleas collected from 32 dogs in 6 provinces and cities
of Viet Nam showed that flea species Ct. orientis predominated with a proportion of 66.4%,
followed by Ct. felis (30.6%) and Ct. canis (3.0%). In a total of 32 pooled Ct.felis samples
were tested by specific PCR method to identify Rickettsia SFG group, of which, there were 22
(68.8%) positive samples. The result of specific nested-PCR assay to identify R. felis indicated
that there were 53.1% of Ct. felis flea samples carried bacteria (R. felis). With the presence of
R. felisin fleas in dogs, the dog owners should be aware of self-protection from R. felis infection.

Keywords: Dogs, fleas, Rickettsia.

1. DAT VAN DE Trong cac loai thudc gidng Rickettsia, vi
khuén Rickettsia felis thugc nhém SFG. Trong
tu nhién, loai vi khuan nay duy tri vong doi
gitta dong vat c6 vi va dong vat chan dét
(Mediannikov et al., 2013; Parola ef al., 2013).
Cho 1a dong vat mang trung ciia vi khuan R.
felis do khi gAy nhiém R. felis trong phong thi
nghiém, ché khong biéu hién triéu ching cia
bénh, khong c6 su thay doi vé chi tiéu huyét
hoc (Ng-Nguyen et al., 2020). Ng- Nguyen et al.
(2020) ciing cho biét R. felis c6 thé dugc truyen
doc qua nhiéu thé hé bo chét; bo chét c6 thé

Rickettsia 1a vi khudn gram am, thudc
nganh Proteobacteria, 16p Alphaproteobacteria.
Rickettsia ky sinh ndi bao bit bude, gdbm 27 loai
trong do c6 khoang 17 loai gay bénh cho nguoi va
dong vat (Fang et al., 2017; Troyo et al., 2018).
Vi khuén Rickettsia duoc chia thanh ha1 nhom
chinh: nhém spotted fever group (SFG) truyén
lay qua ve va bg chét, nhdém typhus group (TG)
truyén lay qua con tring (Troyo ef al., 2018).

'Khoa Chan nuéi Thu y, Truong Dai hoc Tay Nguyén
2Khoa Y, Truong Dai hoc Buén Ma Thudt
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truyén R. felis cho ché va ngugc lai bo chét ciing
c6 thé nhiem R. felis tir chd. Nhu vay bo chét
vira la vector truyén bénh vira 1a vat mang trung.

O dong vat chan dét, R. felis dugc tim
thdy trén bo chét Ctenocephalides canis,
dac biét phé bién & bo chét Ctenocephalides
felis. DNA cua R. felis dugc tim thiy trong
mau mau cua ché tai Thai Lan (Mongkol et
al., 2018), Campuchia (Inpankaew et al.,
2016) va Australia (Hii ef al., 2011) mac du
cho khong co tri€u chung cua bénh. Mongkol
et al. (2018) cho biét ngoai viéc phat hién
DNA cua R. felis trong mau cho, DNA cua
loai vi khuan nay ciing dugc tim thay ¢ nguoi
tai Brisban (Australia), Bangkok (Thai Lan).
Williams et al. (2011) bao cao truong hop 2
ngudi truong thanh va 3 tré em sdng tai bang
Victoria (Australia) nhiém R. felis do bo chét
Ct. felis ky sinh trén méo can. Xét nghiém
PCR va khang thé cho thdy ca bo chét va méo
déu nhiém nhiém R. felis. Tt nhitng phat hién
trén cho thay R. felis c6 thé dugc truyén tir bo
chét Ct. felis qua cho hodc nguoi hay nguoc
lai tir ch6 qua bo chét.

Nudc ta thude khu vuc nhiét doi, noi phan bd
ctia nhiéu loai bo chét; tuy nhién bao cao vé su
lwu hanh cua vi khuén R. felis trén bo chét Ct.
felis ky sinh & chod con rat han ché. Pung trudc
van dé nay, chiing t6i tién hanh thu thap mau bo
chét ky sinh trén ché ¢ mot sb tinh & Viét Nam
nhim budc dau xac dinh sy hién dién ctia loai vi
khuén nay trén bo chét Ct. felis.

II. NOI DUNG, NGUYEN LIEU VA
PHUONG PHAP NGHIEN CUU
2.1. N¢i dung nghién ciru

Xac dinh thanh phén loai bo chét thu duoc
tor cho

Xac dinh sy hién dién cia R. felis trén bo
chét Ct. felis.

2.2. Nguyén li€éu

Bo chét trudng thanh thu dugce trén ché dugc

nuodi ¢ cac tinh Nghé An, Thai Binh, Yén Bai,
Quéang Nam, Pak Lik va thanh phé H6 Chi Minh.

Bo kit tach chiét DNA bo chét: Isolate II
Genomic DNA (Bioline).

Céc hoa chat sir dung cho phan ing PCR va
dién di san pham PCR.

2.3. Phuwong phap nghién ciru
2.3.1. Thu thdp bo chét

Bo chét thu duogc tir chd nuoi tai cac tinh
Nghé An, Thai Binh, Yén Bai, Quang Nam, Pik
Lak va thanh phé H6 Chi Minh. O mdi tinh/
thanh, bo chét dugc thu tir 2 — 10 cho, bang cach
ding luge mau chai déu trén 16ng cho. Tat ca bo
chét thu dugc trén cung 1 chd duogc luu thanh
1 miu va bao quan trong c6n 70% cho dén khi
phan tich.

2.3.2. Dinh danh loai bg chét

Bo chét duge dinh danh dua vao dic diém
hinh thai hoc ctia phan tran va dot ong chan sau
theo md ta cia Hii et al. (2015).

2.3.3. Tach chiét DNA

Khoang 5-10 bo chét thude loai Ct. felis trén
cing mot chd dugc gdp chung va tach chiét
DNA bang bo kit Isolate II Genomic DNA
(Bioline). Trudc khi thuc hién quy trinh tach
chiét, mau bo chét dugc nghién trong 200 pl
dung dich Lysis G3, vortex va u & ché do rung
1000 vong/phut trong 30 phut. Sau d6 thém vao
210 ul con tuyét ddi. Hon dich mau thu duoc st
dung cho viéc tach chiét DNA theo huéng dan
clia nha san xuat.

2.3.4. PCR ddc hiéu cho Rickettsia nhom SFG

Phan tng PCR dugc thyc hién theo mo ta
cua Hii et al. (2015). Phan ung PCR dac hi¢u
cho céc vi khuan Rickettsia thudec nhom SFG,
khuéch dai doan gen co do dai 300 bp (base
pairs) thudc ving gen ompB bang cip mdi xudi
5'-CGACGTTAACGGTTTCTCATTCT-3" va
moinguge 5-ACCGGTTTCTTTGTAGTTTTC
GTC-3".
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2.3.5. Nested-PCR ddic hiéu cho loai R. felis

Phan ung nested-PCR déc hiéu cho loai R.
felis dugc sir dung dé kiém tra nhitng mau da
duong tinh vo6i Rickettsia thugc nhom SFG.
Phan tng nested-PCR gdm 2 vong PCR nhim
khuéch dai doan gen thugc viing gen gltA. Vong
mot st dung cdp primers gltA-F1 5’-GCAAG-
TATTGGTGAGGATGTAATC-3* va gltA-R1
5’-CTGCGGCACGTGGGTC ATAG-3’; san
pham PCR cua vong 1 tiép tuc dugc st dung
cho phan tng PCR vong 2 véi cdp primers gl-
tA-F2 5’-GCGACATCGAGGATATGACAT-3’
gltA-R2 5’- GGAATATTCTCAGAACTACCG
- 3’ tang sinh doan gen véi d6 dai 654 bp. Piéu
kién va thanh phin cua phan ung nested-PCR
theo mo ta cua Hii et al. (2011).

2.3.6. Gidi trinh tw gen khing dinh lodi R. felis
San pham PCR thu duoc tir phan tmg PCR

dac hiéu cho Rickettsia nhom SFG va nested-
PCR dugc gidi trinh tu gen nham xéc dinh loai
R. felis tai cong ty Macrogene (Han Qudc). Trinh
tu gen duoc ddi chiéu véi trinh tu gen cong bd
trong Ngan hang Gen bang chuong trinh Blast
(https://blast.ncbi.nlm.nih.gov/Blast.cgi).

I1I. KET QUA VA THAO LUAN

Nghién ctru da tién hanh thu thap mau bo
chét trong tong s6 32 chd & 6 tinh/thanh trén
toan quéc. Cac mau bo chét nay duoc xac dinh
thanh phan loai dudi kinh hién vi va tién hanh
xét nghi¢ém PCR dé x4c dinh sy hién dién cta R.
felis trén bo chét Ct. felis.

3.1. Thanh phan loai bo chét trén ché

Két qua dinh danh thanh phan loai bo chét
ky sinh trén cho6 dua vao hinh thai ¢ 6 tinh/thanh
dugc trinh bay ¢ bang 1.

Bang 1. Két qua dinh danh loai cac mau bo chét thu dwoc trén ché & 6 tinh/thanh

) . . Sbéché thubo Téng sé $6 lwong (ty 1¢ %) loai bo chét
Tinh/thanh pho . .
chet bo chét Ct. felis Ct. orientis Ct. canis

Nghé An 5 55 17 (30,9) 34 (61,8) 4(7,3)
Thai Binh 5 60 30 (50,0) 27 (45,0) 3 (5,0)
Yén Bai 5 40 13 (32,5) 25 (62,5) 2 (5,0)
Quang Nam 5 52 13 (25,0) 39 (75,0) 0(0,0)
Dék Lk 10 100 22 (22,0) 78 (78,0) 0(0.0)
H& Chi Minh 2 30 8 (26,7) 21 (70,0) 1(3,3)
Téng 32 337 103 (30,6) 224 (66,4) 10 (3,0)

Trong tong s6 337 miu bo chét thu dugc
0 6 tinh/thanh trén toan quéc, loai bo chét
Ctenocephalides orientis chiém da sb véi ty
16 66,4%; tiép theo 1a loai Ct. felis (30,6%) va
loai Ct. canis (3,0%) (bang 1). Nghién ctru cta
Suntsov ez al. (1992) cho biét ¢ su hién dién cua
2 loai Ct. felis va Ct. orientis tai tinh Dak Lak;
loai Ct. orientis wu hanh phd bién va chiém wu
thé & Viét Nam. Két qua nghién ctru cia ching
toi phu hop voi nghién cuu nay, loai Ct. felis
chiém ty 1& cao nhat (66,4%). O 1 nghién ctru
khac, trong 20 mau bo chét thu duge tir ché tai
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Ha Noi va thanh phd H5 Chi Minh ¢6 11 miu la
loai Ct. felis, con lai 1a loai Ct. canis (Nguyen et
al., 2020). Tai Bik Lak trong 100 mau bo chét chi
¢6 su hién dién cua 2 loai Ct. felis va Ct. orientis,
khong thay sy hién dién cta loai Ct. canis. Tuy
nhién can c6 nghién ctru v6i dung luong mau 16n
hon dé khang dinh két qua nay.
Phoosangwalthong et al. (2018) cho biét loi
Ct. felis chiém uu thé tai Thai Lan véi 100%
trong téng s6 234 bo chét thu duoc. Tuong tu
tai Ethiopia, loai Ct. felis ciing chiém uu thé véi
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ty 1€ khoang 95% (Kumsa et al., 2019). Nguoc
lai tai cac nudc Lao, Malaysia, loai Ct. orientis
chiém wu thé hon so véi loai khac véi ty 16 dao
dong tir 73% dén 86% (Kernif et al., 2012). Sy
khac biét vé thanh phan loai bo chét giita cac
dia diém c6 thé do su tac dong ctia moi truong.
Nhiét do trung binh nam cang cao thi loai Ct.
felis cang phd bién nhung loai Ct. canis cang
giam vé sb luong (Gracia et al., 2008).

3.2. Sw hién dién cua R. felis

Trong tong cong 32 chd duoc thu bo chét,
100% cho déu c6 loai bo chét Ct. felis ky
sinh. 5 dén 10 bo chét Ct. felis tir mdi cho
dugc gop thanh mot mau; tao thanh téng
32 mau. Nhirng mau nay tiép tuc duoc tach
DNA va chay PCR nham xac dinh sy hién
dién cta cac vi khuan Rickettsia thuoc nhom
SFG. Két qua dugc trinh bay ¢ bang 2.

Bang 2. Két qua PCR xac dinh vi khuan Rickettsia nhém SFG & bo chét Ct. felis

Tinh/thanh phé Mau c6 bo chét

PCR xac dinh Rickettsia nhom SFG

Ct. felis Bo chét dwong tinh (+) Bo chét am tinh (-)
Nghé An 5 3 (60,0) 2 (40,0)
Thai Binh 5 5 (100) 0 (0,0)
Yén Bai 5 5 (100) 0 (0,0)
Quang Nam 5 2 (40,0) 3 (60,0)
DAk Lak 10 6 (60,0) 4 (40,0)
H& Chi Minh 2 1(50,0) 1(50,0)
Téng 32 22 (68,8%) 10 (31,2%)

Két qua PCR cho thdy trong tong s6 32 miu
bo chét (mau gop) c6 22 mau duong tinh véi vi
khuan Rickettsia nhom SFG; chiém ty 18 68,8%.
Ty 1& nhiém Rickettsia trong mau bo chét thu
tai 6 tinh thanh cling rt cao, dao dong tir 40%
dén 60%. Theo Paris et al. (2008), Rickettsia
thugc nhom SFG gom c6 19 loai khac nhau.
Trong d6 c6 loai R. felis c6 kha nang gay bénh
cho nguoi.

Trong téng cong 22 miu dwong tinh véi
Rickettsia nhom SFG, san phim PCR tir 5
mau dugc chon ngiu nhién dé giai trinh tu.
Két qua so sanh trinh tu trén Ngan hang Gen
cho thiy cac miu déu c6 do twong dong tir
96-100% trinh ty gen cua loai vi khuan R.
felis  (GQ385243, AF210695, GQ385243,
CP000053, MK923736).

22 mau bo chét duong tinh véi PCR dic hiéu
cho Rickettsia thuoc nhom SFG tiép tuc duoc
xét nghiém bang nested-PCR (phan tng PCR
ddc hiéu cho vi khuan R. felis) nham xac dinh

loai R. felis. Két qua xét nghiém duoc thé hién
qua bang 3.

Bang 3 cho thiy ty 1& bo chét Cr. felis
nhiém R. felis 14 53,1%. Tai cac tinh/thanh, ty
1¢ nay dao dong tir 40% dén 60%. Qua nghién
ctru cho thiy ty 18 nhidm R. felis & bo chét Ct.
felis tat cao. Tuy nhién, can tién hanh nghién
ctru véi s luong 16n hon va dai dién hon dé
khing dinh két qua nay. C6 5/22 méu 4m tinh
v6i phan g nested-PCR, diéu nay ching to
5 miu ndy nhiém mot trong 19 lodi Rickettsia
thudc nhom SFG, ngoai trir R. felis da xac dinh
bang phan tng nested-PCR. Két qua giai trinh
tu san pham tir phan tng nested-PCR cho thiy
cic mau déu twong dong tir 97% dén 100% véi
trinh ty gen cua vi khuan R. felis (KP749467,
IN375498, JN375498). Vi khuin R. felis
1a loai tim thdy trong miu mau cta ngudi va/
hodc ché tai An Do (Hii et al., 2015a), Thai Lan
(Mongkol et al., 2018; Phoosangwalthong et
al., 2018b), Australia (Hii et al., 2011; Teoh et
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al., 2016). Bo chét co thé truyén R. felis sang su hién dién cta R. felis trong bo chét ky sinh
nguoi hay cho, bo chét cling 1a vat mang R. felis; 0 chd, nguoi nuodi can co y thic ty bao vé khoi
do d6 ngudi ¢ nguy co cao nhiém R. felis. Véi  viéc nhiém R. felis.

Bang 3. Két qua nested-PCR xac dinh loai R. felis

. . P 2 x Mau dwong tinh véi Nested-PCR dwong
Tinh/thanh pho Tong mau Rickettsia nhém SFG tinh v&i loai R. felis
Nghé An 5 3 3 (60,0)
Thai Binh 5 5 2 (40,0)
Yén Bai 5 5 3 (60,0)
Quéng Nam 5 2 2 (40,0)
D&k LAk 10 6 6 (60,0)
Hb& Chi Minh 2 1 1 (50,0)
Téng 32 22 17 (53,1)
IV. KET LUAN host-endosymbiont relationship  between

Bo chét Ct. orientis chiém uru thé trong cac mau
bo chét thu dugc tai 6 tinh/thanh trén toan quoc.

C6 sy luu hanh cta vi khuan R. felis trén bo
chét Ct. felis thu dugc trén cho tai 6 tinh/thanh

5
nghién ctru.
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