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Phat hién Francisella noatunensis subsp. orientalis
trén ca ro phi (Oreochromis sp.) nuoi & mot so tinh mien Bac Viét Nam
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Nghién ctru dwoc thwc hién trong thang 3/2025, khi nhiét dd nwéc nuéi thily san tai mién Bac phd bién tir 22
dén 24°C. Ca ré phi va ca diéu hong nuéi tai Bic Ninh va Hai Dwong (trwérc sap nhap) ghi nhan cac biéu hién
bénh ly nhw 16i mat, xuat huyét than va dém trang & than, lach. Cac ddu hiéu nay, cung diéu kién nhiét dé (22-
24°C), phu hop v&i cac moé ta vé bénh do Francisella noatunensis subsp. orientalis (Fno) giy ra. Nghién ciru da
ti€n hanh phan l1ap vi khuian bang nuéi ciy trén méi trwong modified Thayer-Martin agar va cysteine heart
agar bd sung mau bo. Cac khuan lac nghi ngor dworc kiém tra bang ky thuat duplex PCR véi 2 cip mdi dic hiéu
(F11/R5, FnoF1/FnoR1) va giai trinh ty 16S rRNA so sanh v&i cac trinh tw trong Ngan hang dir liéu ciia Trung
tam Thong tin Cong nghé sinh hoc Quéc gia My (NCBI) bang cong cu BLAST. Két qua cho thay, khuan lac dic
trung ctia Fno xudt hién sau 5-7 ngay G & nhiét do 25-26°C; toan bé tim mau nghi ngor déu dwong tinh véi Fno
bing duplex PCR, vé&i hai bing khuéch dai 1140 va 203 bp. Phan tich trinh tw 16S rRNA xac nhan do twong
dong 100% véi cac chiing Fno tham chiéu, ddong thoi thi nghiém gay nhiém da xac dinh Fno trong mé than va
chirng minh kha nang giy chét nhanh trén ca ré phi véi liéu 107-102 CFU/ml.

Tir khoa: ca ré phi, duplex PCR, Francisella noatunensis subsp. orientalis, giai trinh tw 16S rRNA.
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Detection of Francisella noatunensis subsp. orientalis
in farmed tilapia (Oreochromis sp.) in some provinces in northern Vietnam
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Abstract:

The study was conducted in March 2025, when aquaculture water temperatures commonly ranged from 22 to 24°C.
Tilapia and red tilapia cultured in Bac Ninh and Hai Duong provinces (prior to the administrative merger) exhibited
clinical signs including popeye, body hemorrhages, and white spots in the kidney and spleen. These clinical
signs, along with the environmental conditions (22-24°C), were consistent with previously reported descriptions
of disease caused by Francisella noatunensis subsp. orientalis (Fno). The bacterium was isolated by culture on
modified Thayer-Martin agar and cysteine heart agar supplemented with bovine blood. Suspected colonies were
further analysed using duplex PCR with two specific primer pairs (F11/R5 and FnoF1/FnoR1), and 16S rRNA gene
sequences were compared with sequences in the National Centre for Biotechnology Information (NCBI) database
using the BLAST tool. The results showed that characteristic colonies of Fno appeared after 5-7 days of incubation
at 25-26°C. All eight suspected samples tested positive for Fno by duplex PCR, yielding two amplification products
0f1140 and 203 bp. The 16S rRNA sequence analysis confirmed 100% identity with reference strains of Fno, while
the challenge experiment confirmed the presence of Fno in kidney tissue and demonstrated its rapid lethality in
tilapia at doses of 107-10% CFU/ml.

Keywords: duplex PCR, Francisella noatunensis subsp. orientalis, tilapia, 16S rRNA sequencing.
Classification numbers: 1.6, 4.3, 4.5
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1. Dt van de

Trén toan ciu, san lwgng ca rd phi da tang tr 1,87
triéu tdn (ndm 2000) 1én 6,88 triéu tdn (nim 2018),
trong d6 chau A va chau Phi 13 hai khu virc san xuat chinh,
lan lwot chiém 63,1 va 26,29% téng san lwgng [1]. Tuy
nhién dén ndm 2022, san lwgng ca r6 phi gidm con 5,3
triéu tan [2]. Cac qudc gia san xuat hang dadu gom: Trung
Quéc (23,61%), Indonesia (18,76%), Ai Cap (17,04%),
Bangladesh (5,01%), Brazil (4,94%), Philippines
(4,67%), Viét Nam (3,78%), Thai Lan (3,40%) va Mexico
(2,76%). Chi tinh riéng Viét Nam, nam 2023, san lwong
ca ro phi dat khoang 270.000 tén, ting 3,8% so v&i nam
2022, véi dién tich nuoi khoang 30.000 ha [3]. Muc tiéu
dén nam 2030 1a m& rong dién tich nuoi 1én 40.000 ha,
nang thé tich 16ng nudi Ién 1,8 triéu m* va dat san lwong
400.000 tan, trong dé 45-50% danh cho xuat khiu [4].
Tuy nhién trong qua trinh nuoi, dich bénh la mot trong
nhitng yéu t6 anh hwéng dén san lwong c, trong sé dé da
ghi nhan mot s6 tadc nhan nhw Streptoccocus agalactiae,
Aeromonas hydrophila, F. columnare, E. ictaluri [5, 6].

Vi khuln Francisella noatunensis bao gobm hai phan
loai: Francisella noatunensis subsp. orientalis (Fno)
va Francisella noatunensis subsp. noatunensis (Fnn).
bay la vi khuidn gram 4m, khong di dong, c6 kha ndng
séng ndi bao tuy y, thudc ho Francisellaceae trong 1ép
Gammaproteobacteria [7]. Ching la tac nhan giy bénh
Francisellosis, mot bénh u hat man tinh &nh hwéng dén
nhiéu loai ca nudi [7]. Phan loai Fno anh hwdéng dén ca
nwéc dm va da dwoc bdo cdo rong rii trong nganh nudi ca
rd phi trén toan thé gi¢i [8]. Cac trwdmg hop nhiém bénh
dAu tién dugc ghi nhén tai Pai Loan (Trung Qudc) nam
1992 [9], tiép theo 1a Hawaii nam 1994 [10] va nhiéu
khu vyc khac nhu Florida, California, Nam Carolina (M)
nam 2004 [11], Costa Rica ndm 2006 [12], Indonesia
nam 2007 [13], Anh nam 2010 [14], Thai Lan nam 2013
[15] va gan day nhit 1a Trung Quéc nam 2023 [16].
Trong khi d6, Fnn cht yéu gy bénh trén cac loai ca nwéc
lanh, dic biét 1a ca tuyét Pai TAy Dwong, véi cac ca bénh
da dwoc ghi nhan tai Na Uy [13].

Tai mién Bic Viét Nam, két qua quan tric vung nudi
ca r6 phi tip trung trong vai nam gin day cho thiy, khi
nhiét dd dao dong tir 20 dén 26°C, ca ro6 phi c6 biéu hién
bénh 1y nhw 16i mat, d6m trang & than va lach, kém theo
ty 1& chét dang ké. Nhitng dau hiéu dic treng nay trung
khép véi cac triéu chirng do vi khuadn Fno giy ra & ca ro
phi, da dwoc nhiéu nghién ctiru quoc té ghi nhan. Do do,
nghién ctru nay dwoc thuc hién nhidm xac dinh sw hién
dién ctia Fno trén c4 rd phi nudi tai mot sg tinh phia Bic
Viét Nam.
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2. Phuang phap nghién cifu

2.1. Thoi gian, dia diém va phwong phdp nghién
ciru

Nghién cru dwoc thyc hién vao thang 3/2025 trén
8 mAu c4 bénh c6 biéu hién bénh ly dién hinh, duoc thu
thap tai hai tinh Bac Ninh va Hai Duong.

Cac miu dwoc phan tich tai hai phong thi nghiém:
1) Trung tAm Quan tric Méi trwong va Bénh thdy san
mién Bic, Vién Nghién cttu Nudi trong Thiy san I; 2)
Trung tdm Cong nghé Thuy san (VATC) - Cong ty Virbac
(x4 Binh Minh, tinh Déng Nai, Viét Nam).

MAu c4 rd phi va c4 diéu hong duoc bdo quan véi da
lanh (nhiét dé 4-8°C) trong suét qua trinh vin chuyén
cho dén khi tién hanh phan tich.

2.2. Phwong phdp phan tich mdu

D61 véi nuéi cdy phan ldp bdng phwong phdp truyén
théng:

Ap dung phwong phép ctia E. Soto va cs (2009) [12],
vi khuin sé& dwoc thu thip tir thin tredce, than sau va
lach clia mau ca rd phi/diéu hong. Mau dwoc cdy 1én
moi trwong modified Thayer-Martin agar va moi trwong
chon loc cysteine heart agar c6 b6 sung 2% mau bo (2%
bovine haemoglobin). Cic dia ciy sé dwgc U & nhiét do
25-26°C trong 5-7 ngay. Cac chiing Fno nghi ngér 1a khuin
lac tron, bo déu, dwong kinh <1 mm, bé méat khuén lac
nhan bong, mau trang nga, phat trién trén dia thach sau
5 ngay 4, sé dwoc chon ciy thuan va dwoc xac nhan cé
phai 12 Fno bang duplex PCR [17].

Déi véi phwong phdp phdn tich sinh hoc phdn ti
(duplex PCR):

TAt ca cac khuin lac Fno nghi ngd, moc trén dia thach
sau 5-7 ngay u, dwgc xac dinh loai Fno bang phwong phéap
duplex PCR. Cac ching vi khuin nghi ngo Fno dwoc tach
chiét DNA bang b6 kit DNeasy Blood & Tissue (Qiagen)
theo hwéng din cta nha sdn xuit. Cac DNA dwoc chiét
xuat ndy sau d6 dwgc dinh lwgng bing may quang pho
Nanodrop (Maestrogen). DNA chiét xuit dwoc bdo quan
trong 6ng vo trung & -20°C cho dén khi cin st dung.

Ky thuat duplex PCR dwoc ap dung trong nghién ctiru
theo phwong phap ctia H.T. Dong va cs (2016) [17]. Hai
cdp moi F11/R5 va FnoF1/FnoR1 (bang 1) véi gen dich
dwa trén 16S rRNA dac hiéu phat hién Francisella [18] va
mot trinh tw riéng duy nhit tir Fno [17] khuéch dai san
phdm twong ng 1140 va 203 bp. PCR dwoc thwc hién
trong hon hop phan ng 25 pl, chira 12,5 ul 2X PCRBIO
Taq Mix Red (PCR Biosystems, UK), 2,0 ul (0,8 uM) ctia



moi mdi F11 va R5, 0,5 ul (0,2 uM) ctia mdi moi FnoF1
va FnoR1, 5,0 ul mau DNA (150-200 ng) va 2,5 ul nuéc.
Khuéch dai PCR dwoc chay trén mdy luin nhiét S1000
(Bio-Rad) str dung diéu kién chu ky theo H.T. Dong va cs
(2016) [17], chu trinh nhiét 4p dung nhw sau: 94°C (3
phut), [35 chu ky (94°C - 30 giay, 60°C - 60 gidy, 72°C - 60
gidy], 72°C (5 phut) va 4°C (o). Sdn phdm PCR dwoc dién
di trén thach agarose 1% trong dung dich 1X TAE va doc
két qua dwdi den UV.

Bang 1. Trinh tw méi phat hién Fno béng duplex PCR.

San phdm

Tén moéi Trinh tw (5°-3’ Tac gia
r (5-3') 3] g

F11 TAC CAG TTG GAA ACG ACT GT M. Forsman
1140 va cs (1994)

R5 CCT TTC TGA GTT TCG CTC C [18]

FnoF1 GGCGTAACTCCTTTTAGCTTCC H.T. Dong va
203 cs (2016)

FnoR1 TTAGAGGAGCTTGGAAAAGCA [17]

2.3. Pinh danh loai bdng gidi trinh tw 16S rRNA

Cac chung Fno nghi ngd dugc ciy trén dia thach
CHAH va gtri dén Cong ty TNHH Thwong mai va Dich vu
Nam Khoa dé giai trinh tw 16S rRNA. K&t qua giai trinh
tw gen dwoc so sanh vé d6 twong dong trinh tw trén co s&
dir liéu NCBI bang chwong trinh BLAST.

2.4. Phwong phdp gay nhiém chiing Fno phan lap

Chudn bi vi khudn: Vikhuin dwgc nubi ting sinh trong
dung dich canh Tryptic Soy Broth b6 sung 1% D-glucose
va 0,2% cysteine (MTSB) & 25-26°C trong 24 gi¢d. Mat do
vi khudn sau nuéi ciy dwoc diéu chinh vé khoang 1x10°®
CFU/ml bang phwong phap do mat dd quang (0D,
két hop trang cay trén dia thach, dich vi khuin sau d6
dwoc ly tAm loai bé moi treong TSB, tiép dén pha lodng
vi khuén trong dung dich PBS & noéng do 1a 107 va 10°
CFU/ml.

Chudn bi cd thi nghiém: Ca r6 phi phan xa nhanh,
sdng mau, kiém tra 4m tinh véi TiLV, ky sinh trung va
Fno (n=81), trong lwong trung binh 9,5 g/con dwoc van
chuyén tir trai giong vé phong thi nghiém. C4 dwgc nudi
thuan & bé thé tich 1 m® trong thoi gian mot tuan tredc
khi tiém giy nhiém. B& nudi dwoc bé tri suc khi vira phai
va ddm bao cac yéu t6 mdi tredong trong khoang phu hop
cho ca sinh trwdng. Ca dwoc cho an cdm cong nghiép 2
1an/ngay va theo doi strc khoe trong suét thoi gian nudi
thuan. Truwdc khi tién hanh giy nhiém, bat ngau nhién
5 con ca d€ kiém tra, ddnh gia 1dm sang va nudi cay,
phén 14p vi khuln tir than ca. Tt ca ca st dung cho thi
nghiém gdy nhiém dam bdo khong c6 biéu hién bénh ly
bat thudong va khong c6 vi khuan phat trién sau nu6i cdy.
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Thi nghiém dwoc bo tri véi 3 16: Hai 16 tiém dich vi
khu4n Fno & hai néng d6 khac nhau (107 va 108 CFU/ml)
vamot 16 ddi chirng tiém dung dich PBS. V&i mbi ndng do
vi khuén, 9 ca ro phi dwoc tiém xoang bung véi thé tich
0,1 ml dich vi khuin/c4 ré phi. Cac ca thi nghiém dwoc
nudi va theo dai trong cac bé c6 thé tich 150 1. Moi ndng
dd dwoc bd trildp lai 3 14n (bang 2). Sau khi tiém, ca dworc
nuodi theo doi & nhiét do 23-25°C, 1a khoang nhiét do
thich hop d€ vi khudn Fno biéu hién kha nang giy bénh.
Cac yéu t6 moéi trweong nhw pH (7,0-7,5) va suc khi lién
tuc 24 /24 gior dwoc duy tri dong déu gitra cac bé, va dam
bao phu hop véi didu kién phat trién binh thwong cla ca
rd phi. S6 lwong ca chét dwoc ghi nhan hang ngay dé tinh
toan ty 1& chét tich liiy sau gy nhiém. C4c ca c6 biéu hién
bénh dwoc quan sat triéu chirng 1am sang, trong khi ca
chét dwoc mé kham nham phat hién tén thwong bénh 1y
va cily ria mo than Ién moi tredng cysteine heart agar bd
sung 2% mau bo (CHAH) dé tai phin lap va xac nhén lai
tac nhan giy bénh sau gy nhiém.

Bang 2. Thiét ké thi nghiém gay nhiém Fno (9 ca/bé, 3 bé/nghiém
thirc).

- A .~ S0ca/ Phwong
STT Nghiém thirc ](\JCO:Ug /(;I:l_)l)v i khuan nghiém  phap gay
thire nhiém
1 Fno litu 1 108 27
Tiém xoang
2 Fno liéu 2 107 27 bung
o (0,1 ml/con)

3 boichirngam PBS 27

Téng ca 81

2.5. Phwong phap xir Iy sé liéu

Ty 1é chét tich lily clia ca trong qua trinh cAm nhiém
dwogc phan tich thdng ké md ta bang phan mém Excel
2021, thé hién dwdi dang gia tri trung binh.

3. Két qua va ban luan

3.1. Pdc diém bénh Iy cd nhiém khudn Francisella
noatunensis subsp. orientalis

Nghién ctru da thuc hién thu mau tai 3 dia diém thudc
2 tinh Bic Ninh va Hai Dwong, tong cdng 8 mau ca, bao
gdm 2 ca ro phi va 6 ca diéu hong véi biéu hién bénh
ly ro rét. Tai huyén Thuan Thanh (Bic Ninh), 3 mau ca
diéu hong co kich ¢& trung binh 26,3+6,7 g, vdi cac ddu
hiéu nhw mat 16i, xuat huyét than, mat swng va lach xuit
hién nhiéu dém trang (hinh 1). Tai huyén Lwong Tai (Bac
Ninh), 2 mAu ca r6 phi c6 kich c& 16m hon (80,8+25,3 g)
cling c6 biéu hién mat 16i, xuat huyét géc vay va lach cé
nhiéu dém trang. Trong khi d6, tai huyén Nam Sach (Hai
Dwong), 3 mAu ca diéu hong (86,5+42,7 g) bi xuit huyét
& ndp mang, mit sic t6 & vay va co quan than lach cé
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Hinh 1. Biéu hién bénh ly cta ca ro phi/diéu hong c6 két qua dwong tinh Fno: (A) 16i mét,
(B) xuét huyét than, (C) dém tring & lach, (D) tGi mat cing, dém tring tai than, (E) mét

sac té & vay.

nhiéu dém trang (hinh 1). Tai cac 16ng nudi ca bi bénh, ty
1é chét dugc ghi nhan dao dong 10-40% v&i c& ca 26-86
g/con trong diéu kién 22-24°C va cé y nghia dich té hoc
(bang 3). Trén thé gi¢i, mot s6 nghién ciru cling bao cdo
cac mirc do tir vong khac nhau do Fno, cu thé: 75% &
ca ro6 phi c& 40-60 g & 28°C [19], 20-95% trong cAc trai
nudi ca thwong pham véi trong lwgng 100-300 g & nhiét
do nudéc 25-30°C [20], 60-80% trong thir nghiém tiém vi
khuin vao ca 50 g & 27-29°C [21] va 40-70% trong cac
0 dich tw nhién & My, chi yéu xay ra khi ca dat kich c&
thwong phdm 200-500 g va nhiét dd nwéc duy tri & mirc
26-30°C [22].

Bang 3. Théng tin cac mau thu phan tich trong nghién ciru.

Nhirng bi€u hién bénh ly ghi nhin
. duoc néu trén phu hop véi cdc mo ta
vé triéu chirng nhiém Fno trén ca ro
phi tai cac quéc gia khac nhw Pai Loan
(Trung Quéc) [9], Costa Rica [12] va
Théi Lan [15]. Pac diém ton thwong
dang dém trang & lach va than 1a dién
hinh cho phan &ng viém u hat do Fno
gay ra [23] va c6 thé dwoc st dung lam
tiéu chi 1dm sang quan trong trong
chin doan va giam sat dich bénh & cac
vung nudi ca ré phi c¢é diéu kién nhiét
d6 20-26°C [16].

3.2. Két qud phdn ldp vi khudn
trén méi trwong nuéi cdy chon loc

Tir cdc mAu c4 nghi nhiém bénh,
t0 chc than trwdc, than sau va lach
dwoc cdy trén moi treong dinh dwdng:
modified Thayer-Martin agar va méi
trwong chon loc cysteine heart agar
c6 bo sung 2% mau bo (2% bovine
haemoglobin) (CHAH). Sau thoi gian u
“=d tr 5-7 ngay & nhiét do6 26°C, trén moi
truong xudt hién cac khuén lac nho, c6
dac diém: Khuin lac tron nhé, bo déu,
dudng kinh <1 mm, bé mat nhan bong,
mau trang nga (hinh 2A), khi nhudém gram, vi khuin bat
mau hdng, dang trec khudn ngan (hinh 2B). Thoi gian
phét trién chim, chi c6 thé quan sat rd rét sau 5 ngay .
Nhitng ddc diém nay phtu hop véi mo ta vé sy phat trién
ctia Fno trén moi trwong nudi cdy dinh dwéng [7, 12].
Két qua nay cho thay, Fno cé kha nang phat trién & diéu
kién nwéc 4m va nhiét do trung binh trong khodng 24-
26°C, diéu kién pho bién & cac ving nudi ca rd phi & khu
virc mién Bac, Viét Nam vao mua xuan. Toan bd 8 mau
khuin lac nghi ngt dd dwoc lwa chon dé tiép tuc kiém
tra bang ky thuat duplex PCR nhdm xac dinh chinh xac
loai vi khuén.

oo

3
‘I.I-Iulq!.
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Pia diém thu mau So6mau Loaica Cé ca (g/con) DAu hiéu bénh ly Ty 1é chét tich liy® (%)
Thuin Thanh, Bic Ninh 3 Dituhbng 26367 Mat 10}, xudt huyét thén, mat sung, lach nhieu o
) d6m trang
Lwong Tai, Béc Ninh 2 R phi 80,8+25,3 LT U B R CE LR
trang, mat sic t6 & vay
Nam Sach, Hai Duong (ci) 3 Piduhdng  86,5¢42,7 Xuat huyét nap mang, matsac o & vdy, thanva

lach xuit hién dém trang

C& ca: gia tri trung binh +SD, tai Bac Ninh ca rd phi va diéu hdng nuéi ao, tai Hai Dwong ca diéu hdng nudi I6ng. (*) Ty 1& dwoc tinh tir khi chd ho
nudi phat hién ca chét cé bidu hién nhw mé ta dén khi ca dirng chét.
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Hinh 2. Vi khuan Francisella noatunensis subsp. orientalis. (A) Hinh thai khuan lac trén

moi trwdng CHAH; (B) Hinh thai Fno nhuém Gram.

Két qua nudi cdy vi khuin cho thiy, Fno cé thé dwoc
phén 14p tir m6 than valach cda ca ro phi va ca diéu hong
c6 biéu hién bénh ly 16i mat, xuit huyét, d6m trang ndi
tang (than lach) trong diéu kién nudi & nhiét d6 26°C,
du doi hoi thoi gian nudi cdy dai hon so véi cac vi khuin
thong thwong. Viéc st dung moi treong chuyén biét cé
bo sung cysteine va mau bo dwgc xac dinh la can thiét dé
t6i wu héa kha nang phéan lap.

3.3. Két quad dinh danh bdng duplex PCR

K&t qua phan tich bang ky thuat duplex PCR cho thiy,
8/8 khuin lac nghi ngd nudi ciy tir md thin, lach twong
rng déu cho két qua dwong tinh véi Fno. Cu thé khi dién di
san phdm PCR trén ban gel agarose 1%, 8 mau phan tich
déu xuat hién hai vach khuéch dai dic trung. Vach cé kich
thwéc khoang 1140 bp, dai dién cho gen 16S rRNA dac
hiéu cua chi Francisella, trong khi d6, vach c6 kich thwéc
khoang 203 bp, dac hiéu cho phéan loai Fno (hinh 3).

1140

W S WY VY W BS W

203

Hinh 3. Duplex - PCR cac mau Fno phan lap tir ca ré phi. Giéng M:
thang DNA 100 bp; giéng 1-3 twong tng ISN-25/017-25/019 (m&u thu
tai Thuan Thanh, Béc Ninh); giéng 4-5: ISN-25/020-25/021 (mAu thu tai
Lwong Tai, B&c Ninh); giéng 6-8 twong (rng ISN-25/022-25/024 (méau
thu tai Nam Sach, Hai Dwong); giéng Fn: DNA Fno duong tinh (VATC);
giéng NC: ddi chirng am (nwérc).

Sw xudt hién dong thoi cla ca 2 vach voi kich thwéc
1an lwot 12 1140 va 203 bp trong mAu phan tich khang
dinh cac khuén lac moc trén CHAH 1a vi khuin Fno. Két
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qua nay khong chi ghi nhan sy hién
dién ctia Fno trong cac mau ca ro phi/
diéu hong bénh ma con 1a minh chirng
vé d6 dac hiéu va do nhay ctiia phwong
phéap duplex PCR st dung 2 cap moi
F11/R5 va FnoF1/FnoR1, két qua
trung hop véi bao cao ctia H.T. Dong
va cs (2016) [17] va cac nghién clru
quoc té khac nhw cia nhém tac gia S.
Duodu va cs (2021) [24]. Viéc trién
khai ky thuat duplex PCR cé y nghia
quan trong trong viéc hd trg sang loc
nhanh ca nhiém bénh tai thuc dia, dic
biét khi bénh chwa biéu hién ré diu
hiéu lam sang.

3.4. Két qua gidi trinh tw 16S rRNA

bé xac nhan két qua nudi cdy vi khudn, hai ching dai
dién nghi ngo (ISN-25/017 va ISN-25/022) da dwoc glri
di giai trinh tw gen 16S rRNA. Két qua phan tich chudi
trinh tw thu dwoc so sanh véi co s& dir liéu GenBank
biang cong cu BLAST cho thiy: Hai ching nudi ciy nghi
ngo Fno c6 do twong dong 100% véi chung vi khuin Fno
da dwoc cong bo trwde d6 (hinh 4). Viéc st dung trinh

(A)

Graphic Summary Alignments Taxonomy

selectall 100 sequences selected

Selectcolumns ¥ Show 100Y @

Download

GenBank  Graphics  Distance tree of results ~ MSA Viewer

Max Toal Qury E  Per

Sesin Scenllchame o ove Score Cover value  kent A% Accession
Franciella noal bsi TIR-GUS-F217 16 1 pattal seque... Frangiselaore... 2128 2128 100% 00 10000% 2670  KPGST80Y.
Fi FNO4A cf Francisell orie.. 2128 6359 100% 00 100.00% 1862068 CP022639.1
Francisela noat s ENO1 enome Francselao.. 212 G379 100% 00 10000% 1862148 CPOZ2846.1
Francisella noal bs ENO11T, Franciselaorie... 2128 6366 100% 00 10000% 1862139 CPZ20451
Francisella sp. AF-01-6 168 ribosomal RNA gene, Francisellasp.... 2128 2128 100% 00 100.00% 1520 AY928380.1
Francisella FNO191 Ernciseloorie... 2128 6379 100% 00 100.00% 1862129 CPO22048
Francisella orentals sirain Ehime-1 163 ribosomal RNA, paril sequence Francisellorie... 2128 2128 100% 00 10000% 1480 NR 1125361
Francisella noat b FNO364, compl Francissllaorie.. 2128 6335 100% 00 100.00% 1862310 CPO229521 3
H
Francisella ENO13; jenome Francisellaorie... 2128 6379 100% 00 100.00% 1862215 CP022947.1 §
Graphic Summary Alignments Taxonomy
Sequences producing significant alignments Download ** Select columns  Show ]

@ selectall 100 sequences selected GenBank Graphics Distance tree of results ~ MSA Viewer

Max Tofdl Queyy E  Per

Desarpion Scientfic Name:
i v Score Score Cover value Ident

Aczlen accession
v

Francisella noztunens's subsp orentalls strain STIR-GUS-F217 168 ribosomal RNA gene, partal sequence; . Franciselacren . 2130 2130 100% 00 10000% 2679  KPE573971
Francisella orien'als sirzin FNO44 chromosome, complete genome Francselacren. 2130 6385 100% 00  10000% 1852368 CF0229391
2 als strain FNO36, compiete genome Francselacren. 2130 6385 100% 00  10000% 1852148 CF0220461
2 i strain FNO17, complete genome Francselacren . 2130 6372 100% 00 10000% 1832139 CF0200451
Francisella sp. A7-01-6 13 rosomal RNAgene, parte secence Francselasp A 2130 2130 100% 00 10000% 1620 AYV92E3E01
(/] isellanoztunensis subsp orentali strain FNO191, complete genome Francselacren. 2130 6385 100% 00  10000% 1832129 CF0220481
Frencisella orienals sirzin Ehime-1 165 rbosomal RNA,partialsequerce Fangselaoren.. 2130 2130 100% 00 10000% 180 NR_1125361
complte genome Francselacren . 2130 639 100% 00  10000% 1852310 CF0229521
Frencisellanoztun _ovientals strain FNO“37, compiete genome Francselacren.. 2130 6385 100% 00 100.00% 1352215 CF022047.1
Francisella sp. A7-01-2 138 rosomal RNAgene, partie secence Francselasp A - 2130 2130 100% 00 10000% 1620 AYV92E3E31

Hinh 4. Hinh anh BLAST gen cua trinh tw c6 d6 twong déng 100%
vé&i Francisella noatunensis subsp. orientalis (Fno). (A) ISN-25/017
- mAu thu Thuan Thanh, Béc Ninh; (B) ISN-25/022 - mAu thu Nam
Sach, Hai Dvong.
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(A)

©

Hinh 5. Biéu hién ca gay nhiém sau 24 gi®. (A) Truéng bung, xuat huyét ndp mang; (B) Xoang bung tich dich; (C) Mat swng.

tw 16S rRNA 1a phwong phap dwoc khuyén cdo rong rii
dé dinh danh chinh xéc vi khudn thudc chi Francisella
[16, 18] va la bwdc cudi cling can thiét trong hé théng
chin doan bang ky thuat phan tit. Két qua giai trinh tw
dat dwoc trong nghién ctru nay da ciing ¢ minh chirng vi
khuan nuoi ciy tir mo lach, than ca bénh la vi khuin Fno.

3.5. Két qua gdy nhiém Fno

C4 chét bat dau xuit hién sau 24 gio ké tir khi gay
nhiém vi khuin Fno véi ligu 108 CFU/ml (ngay thir 1) va
toan bd ca chét (100%) vao ngay thi 2 sau gay nhiém.
O ndng d6 thap hon, hién twong ca chét xuit hién cham
hon (tir ngay thir 2) va dat ty 1é chét 100% vao ngay thir
4 sau giy nhiém (bang 4). C4 chét c6 biéu hién trwéng
bung, tich dich xoang bung va xuit huyét & ving nap
mang (hinh 5). Khéng ghi nhin ca chét hoic biéu hién
bat thwong & nhém do6i chirng 4m. TAt ca ca ré phi chét
sau khi dwoc gdy nhiém vi khu4n Fno déu da dwoc phan

Bang 4. Két qua ty Ié chét tich lily khi gay nhiém Fno & ca ré phi.

Nehiém SO ca chéttheo Tongsé Tylé
thgl'rc' Bé ngay (5ngdy cachét chét Ghi cha
theo déi) (con) (%)
" Tl  4-5-x-xx 9 XuAt hién sau 24
N1 (tle:n gitr gy nhiém
OPIEILD - T e g 100 (ngaythi1)va
CE0E ] chgt};OO‘V &
108 Cfll/ml) T3 3-6-X-X-X 9 ngéy ) 0
NT2 (tiém T4  0-2-7-xx 9 Xut hién sau 48
n ié oAy i

01mlhdn  T5  0-5-2-2x 9 100 %rll“éga{hr:} ';)Isa
Qi chit}loov &
107 Cfll/ml) T6 0-5-4-x-x 9 ngay A 0

T7 0-0-0-0-0 0
bai chirng Ca khoe, phan xa

T8 0-0-0-0-0 0 :
am (PBS) 0 nhanh

T9 0-0-0-0-0 0

Ghi cht: n=9 ca/bé, 27 ca/nghiém thirc, x=hét ca trong bé.
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1ap thanh coéng vi khuén tir co quan than bang cach nudi
cdy trén moi trwong thach CHAH (hinh 6). Cac khuan
lac thu dwoc sau d6 dwgc xac nhan 1a Fno bang phwong
phap duplex PCR.

L Ei} iy
o 5 yﬁ*%iﬁm
T

R
Hinl} 6. Vi khuan tai phan lap trén ca rdé phi gay nhi?{m Fno. (A)
Khuan lac moc trén moi trwdng CHAH; (B) Hinh thai vi khuan gram am,
trwc khuan ngén.

K&t qua cho thay, liu gay nhiém tir 107 dé€n10® CFU/ml
gay chét ca rit nhanh, ngay ca khi cd mé&i chi xuat hién
cac dau hiéu 1am sang nhe nhw xuat huyét, mat swng, tich
dich trong khoang bung va chwa c6 biéu hién dién hinh
12 cc d6m trang & than va lach. Tuy nhién, vi khudn Fno
da hién dién trong co quan than, dwoc xac nhan thong
qua két qua phan lap va phan tich mau tir ca thi nghiém.

Dé thu dwoc ca c6 biéu hién triéu chirng bénh ly dién
hinh hon, nghién ctru can tién hanh giy nhiém véi cac
noéng do vi khuan thip hon. Tuy nhién, thi nghiém nay
da dat dwoc muc tiéu chinh la xac dinh sy hién dién cta
vi khuén Fno trén ca ré phi (Oreochromis sp.).

4. Két luan

Nghién cttu bwdc dau ghi nhin sw xuit hién cua vi
khuan Fno trén c r6 phi nudi tai mot s§ tinh mién Bac
Viét Nam thong qua nudi ciy vi khuén, ky thuit duplex-
PCR va gidi trinh ty gen 16S rRNA.



Céc dac diém c6 lién quan dén bénh bao gom nhiét do
mdi trwdrng nudi trong khodng 22-24°C, c4 nhiém bénh c6
d4u hiéu bénh ly dién hinh dwoc ghi nhan 16i mat, xuit
huyét, mat sac td vay va dic biét u hat trdng & than va lach.

Thi nghiém gay nhiém da xac dinh dwoc sw hién dién
cua vi khuin Fno trong mé than théng qua nudi ciy va
duplex PCR, déng thoi chirng minh kha nang giy chét
nhanh cta vi khudn Fno trén ca ré phi véi liéu tiém
107-108 CFU/ml.
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