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Tém tiit:
Nghién ciru “Phat hién Francisella noatunensis subsp. orientalis trén ca rd phi
(Oreochromis sp.) nuéi & mién Bac Viét Nam” dwge thwe hién trong thang 3/2025,
khi nhiét d§ nwéc nudi thay san tai mién Bac pho bién tir 22 dén 24°C. Ca ro phi va
ca diéu hong nudi tai Bic Ninh va Hai Duong (trwde sap nhap) ghi nhan cac biéu
hién bénh ly nhw 16i mit, xuat huyet than va dom trang o than, lach. Cac dau hi¢u
nay, cing diéu kién nhiét do (22-24°C), phit hop v6i cac md ta vé bénh do Francisella
noatunensis subsp. orientalis (Fno) gay ra. Nghién ctru da tién hanh phan lap vi
khuan bang nudi cay trén méi trwong modified Thayer-Martin agar va cysteine
heart agar bo sung mau bo. Cac khuan lac nghi ngo dwgc kiém tra bang ky thuat
duplex PCR vo6i 2 cap moi dac hi¢u (F11/RS, FnoF1/FnoR1) va gidi trinh ty 16S
rRNA so sanh véi cac trinh tu trong Ngan hang dir licu NCBI bang cong cu BLAST.
Ket qua cho thay, khuan lac dic trung ciia Fno xuat hién sau 5-7 ngay u & nhiét d
25-26°C; toan b9 8/8 mau nghi ngo' déu dwong tinh véi Fno bang duplex PCR, voi
hai biang khuéch dai 1140 va 203 bp. Phan tich trinh ty 16S rRNA xac nhan d¢ twong
dong 100% véi cac chiing Fno tham chieu, dong thoi thi nghiém giay nhiém da xac
dinh Fno trong mo than va chirng minh kha ning giy chét nhanh trén ca roé phi véi
lieu 107-10% CFU/ml.
Tir khoa: ca ro phi, duplex PCR, Francisella noatunensis subsp. orientalis, gidi trinh
tu 16S rRNA.
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Abstract:

The study was conducted in March 2025, when water temperatures ranged from 22
to 24°C. Tilapia and red tilapia cultured in Bac Ninh and Hai Duong (prior to the
merger) exhibited clinical signs including popeyes, 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
infection caused by Francisella noatunensis subsp. orientalis (Fno). The bacterium
was isolated using culture methods on modified Thayer-Martin agar and cysteine
heart agar supplemented with bovine haemoglobin. Suspected colonies were further
analysed using duplex PCR with two specific primer pairs (F11/RS and
FnoF1/FnoR1), and 16S rRNA gene sequencing was performed and compared to
sequences in the NCBI database using the BLAST tool. Results showed that
characteristic colonies of Fno emerged after 5-7 days of incubation at 25-26°C. All
08 suspected samples were tested positive for Fno by duplex PCR, displaying two
distinct amplicons of 1140 and 203 bp. The 16S rRNA sequence analysis confirmed
100% identity with reference strains of Fno and the challenge experiment confirmed
the presence of Fno in Kkidney tissue and demonstrated its rapid lethality in Nile
tilapia at a dose of 107-10®* CFU/ml.

Keywords: duplex PCR, Francisella noatunensis subsp. orientalis, Tilapia, 16S rRNA
sequencing.

Classification numbers: 1.6, 4.5, 4.6

1. Pit van dé

Trén toan cau, san luong ca rd phi da ting tir 1,87 triéu tdn (ndm 2000) 1én 6,88
triéu tn (nam 2018), trong do chau A va chau Phi 12 hai khu vyc san xuét chinh, lan luot
chiém 63,1 va 26 ,29% tong san lugng [1]. Tuy nhién dén nam 2022, san lugng ca r6 phi
giam dat 5,3 triéu tdn [2]. Cac qudc gia san xuat hang dau gdm: Trung Qudc (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, ndm 2023, san lugng cé r6 phi dat khoang 270.000 tan, tang 3,8% so vo1 nam 2022,
v6i dién tich nudi khoang 30.000 ha [3]. Muc tiéu dén ndm 2030 1a mé rong dién tich nuodi
1én 40.000 ha, nang thé tich 16ng nudi 1én 1,8 triéu m? va dat san luong 400.000 tan, trong
d6 45-50% danh cho xudt khau [4]. Tuy nhién trong qua trinh nu6i, dich bénh 1a mt trong
sd yéu t6 anh huong dén san luong ca, trong sd d6 di ghi nhan mot sb tac nhan nhu
Streptococus agalactiae, Aeromonas hydrophila, F. columnare, E. ictaluri [5, 6].

Vi khuan Francisella noatunensis bao gdm hai phan loai: Francisella noatunensis
subsp. orientalis (Fno) va Francisella noatunensis subsp. noatunensis (Fnn). Pay la vi
khuan gram am, khong di dong, c6 kha nang séng noi bao tiy v, thudc ho Francisellaceae
trong 16p Gammaproteobacteria [7]. Ching la tac nhan gay bénh Francisellosis, mét bénh
u hat man tinh anh huong dén nhiéu loai ca nudi [7]. Phan loai Fno anh huong dén ca
nudc 4m va da dugc bao cao rong rii trong nganh nudi ca ro phi trén toan thé gidi [8].
Céc truong hop nhiém bénh dau tién dugc ghi nhan tai Pai Loan (Trung Qudc) nim 1992
[9], tiép theo 1a Hawai nim 1994 [10] va nhiéu khu vuc khic nhu Florida, California,

Nam Carolina (My) nam 2004 [11], Costa Rica nam 2006 [12], Indonesia nam 2007 [13],
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Anh ndm 2010 [14], Thai Lan ndm 2013 [15] va gan dy nhét la Trung Qudc ndm 2023
[16]. Trong khi do, Fnn chu yéu giy bénh trén cac loai ca nudc lanh, dac biét 1a ca tuyéet
bai Tay Duong, voi cac ca bénh da duoc ghi nhan tai Na Uy [13].

Tai mién Béc Viét Nam, trong vai nam gan day thuc té khi nhém nghién ctru thuc
hién hoat dong quan trac vung nudi ca r6 phi tap trung nhan thay, khi nhiét d§ dao dong
tir 20 dén 26°C, ¢4 rd phi co biéu hién bénh 1y nhu 16i mat, dém tring ¢ than va lach, kém
theo ty 1¢ chét dang ké. Nhirng du hiéu dic trung ndy tring khop voi cac triéu chimg do
vi khuan Fno giy ra & ¢4 1o phi, da dugc nhiéu nghién ctru qudc té ghi nhan. Do d6, nghién
ctru nay dugce thuc hién nham xac dinh sy hién dién cta Fno trén ca rd phi nudi tai cac
tinh phia Bic Viét Nam.

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

Nghién ctru duoc thuc hién vao thang 3/2025 trén 8 mau ca bénh co biéu hién bénh
1y dién hinh, dugc thu thép tai hai tinh Bac Ninh va Hai Duong.

Cac mau duge phan tich tai hai phong thi nghiém: 1) Trung tdm Quan trac Moi
truong va Bénh thily san mién Béc, Vién Nghién ciru Nudi trong Thiy san I, 2) Trung
tam Cong nghé¢ Thay san (VATC) - Cong ty Virbac (xa Binh Minh, tinh Dong Nai, Viét
Nam).

Mau ¢4 r6 phi va ca diéu hong duge bao quan véi da lanh (nhiét do 4-8°C) trong
sudt qua trinh van chuyén cho dén khi tién hanh phan tich.

2.2. Phwong phdp phén tich méu
- Bdi v6i nudi cdy phan 1ap bang phuwong phap truyén thong

Ap dung phuong phép cua E. Soto va cs (2009) [12], vi khuan s& duoc thu tap
trung tir than trude, thin sau va lach cia mau cé rd phi/diéu hong. Mau dugc cy 1én moi
truong modified Thayer-Martin agar va méi truong chon loc cysteine heart agar c6 bd
sung 2% mau bo (2% bovine haemoglobin). Cac dia cay s& duoc U ¢ nhiét do 25-26°C
trong 5-7 ngay. Cac chung Fno nghi ngo 1a khuan lac tron, bd déu, duong kinh <1 mm,
bé mit khuan lac nhin bong, mau tring nga, phat trién trén dia thach sau 5 ngay 1, s&
dugc chon cdy thuan va dugc xac nhan co phai 1a Fno bang duplex PCR [17].

- DP6i voi phuong phép phan tich sinh hoc phan tir (duplex PCR)

Tat ca cac khuan lac Fno nghi ngd, moc trén dia thach sau 5-7 ngay u, dugc xac
dinh loai Fno bang phwong phép duplex PCR. Céc ching vi khuan nghi ngd Fno duoc
tach chiét DNA bang bd kit DNeasy Blood & Tissue (Qiagen) theo hudng dan cua nha
san xuat. Cac DNA duoc chiét xuat nay sau d6 dugc dinh lugng bang may quang phd
Nanodrop (Maestrogen). DNA chiét xuit dugc bao quan trong dng vo tring & -20°C cho
dén khi can sir dung.

K¥ thuat duplex PCR dugc &4p dung trong nghién ctru theo phuong phap cua H.T.
Dong va cs (2016) [17]. Hai cap mdi F11/R5 va FnoF1/FnoR1 (bang 1) véi gen dich dua
trén 16S rDNA déc hiéu phat hién Francisella [18] va mdt trinh tu riéng duy nhét tir Fno
[17] khuéch dai san pham twong g 1140 va 203 bp. PCR duoc thyc hién trong hon hop
phan tng 25 pl, chtra 12,5 pl 2X PCRBIO Taq Mix Red (PCR Biosystems, UK), 2,0 pul
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(0,8 uM) cua mdi moi F11 va R5, 0,5 ul (0,2 uM) cua mdi mdi FnoF1 va FnoR1, 5,0 ul
mau DNA (150-200 ng) va 2,5 ul nude. Khuéeh dai PCR dugc chay trén méy luan nhiét
S1000 (Bio-Rad) str dung diéu kién chu ky theo H.T. Dong va cs (2016) [17], chu trinh
nhiét ap dung nhu sau: 94°C (3 phut), [35 chu ky (94°C - 30 giay, 60°C - 60 giay, 72°C -
60 gidy], 72°C (5 phit) va 4°C (w0). San pham PCR dugc dién di trén thach agarose 1%
trong dung dich 1X TAE va doc két qua dudi dén UV.

Bang 1. Trinh tw mdi phat hién Fno bing duplex PCR.

Tén mdi  Trinh tu (5°-3°) San pham (bp)  Tac gia
F11 TAC CAG TTG GAA ACG ACT GT

1140 M. Forsman va cs (1994) [18]
R5 CCT TTC TGA GTT TCG CTC C
FnoF1 GGCGTAACTCCTTTTAGCTTCC

203 H.T. Dong va cs (2016) [17]
FnoR1 TTAGAGGAGCTTGGAAAAGCA

2.3. Pinh danh lodi bang gidi trinh tw 16S rRNA

Céc chung Fno nghi ngd duoc cay trén dia thach CHAH va gui dén Cong ty TNHH
Thuong mai va Dich vu Nam‘Khoa dé giai trinh ty 16S rRNA. Két qua} gidi trinh ty gen
dugc so sanh vé d0 tuong dong trinh tu trén co s& dir licu NCBI bang chuong trinh
BLAST.

2.4. Phwong phdp gay nhiém chiing Fno phén lp

Chuan bi vi khudn: Vi khuan duoc nudi ting sinh trong dung dich canh Tryptic
Soy Broth b6 sung 1% D-glucose va 0,2% cysteine (MTSB) ¢ 25-26°C trong 24 gid. Mat
d6 vi khuan sau nudi ciy duge diéu chinh Vé khoang 1x10® CFU/ml béng phuong phép
do mat do quang (OD600), két hop trang cdy trén dia thach, dich vi khuan sau d6 duoc ly
tam loai bé moi truong TSB, tiép dén pha lodng vi khuan trong dung dich PBS & nong do
1a 107 va 10 CFU/ml.

Chudn bi cd thi nghiém: C4 r6 phi phan xa nhanh, sang mau, kiém tra 4m tinh véi
TiLV, ky sinh trung va Fno (n81), trong luong trung binh 9,5 g/con dugc van chuyén tir
trai giong vé phong thi nghi¢ém. Ca dugc nudi thuan & bé thé tich 1 m® trong thoi gian mot
tuan trudc khi tiém gy nhiém. Bé nuéi dugc bd tri suc khi vira phai va dam bao céc yéu
t6 méi trudng trong khoang phu hop cho ¢4 sinh truéng. Ca duge cho dn cam cong nghiép
2 lan/ngay va theo dai stc khoe trong sudt thoi gian nudi thuan. Trude khi tién hanh cam
nhiém, bat ngau nhién 5 con ca dé kiém tra, danh gia 1am sang va nuoi cay, phan lap vi
khuan tir than ca. Tt ca ca sir dung cho thi nghiém gay nhiém dam bao khong c6 bicu
hién bénh 1y bat thuong va khong co vi khuan phat trién sau nudi cay.

Thi nghiém duoc bé tri véi 3 16: Hai 16 tiém dich vi khuan Fno & hai n6ng do khac
nhau (107 va 10® CFU/ml) va mot 16 ddi chtng tiém dung dich PBS. Véi mdi nong do vi
khuan, 9 ca 16 phi duoc tiém xoang bung vai thé tich 0,1 ml dich vi khudn/ca o phi. Cac
ca thi nghiém dugc nudi va theo doi trong cac bé co thé tich 150 1. Mdi néng dd duge bd
tri 1ap lai 3 lan (bang 2). Sau khi tiém, ca dugc nudi theo doi ¢ nhiét do 23-25°C, la khoang
nhiét d6 thich hop dé vi khuan Fno biéu hién kha ning giy bénh. Cac yéu t6 méi truong
nhu pH (7,0-7,5) va suc khi lién tuc 24/24 gior dugc duy tri ddng déu giita cac bé va dam
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bao phu hop véi diéu kién phat trién binh thuong cta ca ro phi. S6 lugng ca chét duoc ghi
nhan hing ngay dé tinh toan ty 1¢ chét tich lily sau gdy nhiém. Cac ca c6 biéu hién bénh
duoc quan sat triéu chimg 1am sang, trong khi ca chét duge md kham nhiam phat hién ton
thwong bénh 1y va ciy ria mo than 1én moi trudng cysteine heart agar bd sung 2% méu bo
(CHAH) dé tai phan 1ap va x4c nhan lai tac nhan gy bénh sau gy nhiém.

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

o . Nong d9 vi khuén o - . Phwong phap gay
STT Nghiém thirc (CFU/ml) S0 ca/nghiém thirc nhidm
1 Fno liéu 1 108 27
2 Fno lidu 2 107 27 Tiém xoang bung
- (0,1 ml/con)
3 Doi chiing am PBS 27
Tong ca 81

2.5. Phwong phdp xi¢ Iy sé liéu

o Tyle chét tich lay cua ca trong qua trinh cam nhiém dugc phén tich thong ké mo
td bang phan mém Excel 2021, thé hién dudi dang gia tri trung binh.

3. Két qua va ban luan
3.1. Diic diém bénh Iy cd nhiém khudn Francisella noatunensis subsp. orientalis

Nghién ctru da thyc hién thu mau tai 3 dja diém thudc 2 tinh Bic Ninh va Hai
Duong, tong cong 8 mau cé, bao gdm 2 ca rd phi va 6 ca diéu hong v6i biéu hién bénh 1y
0 rét. Tai huyén Thudn Thanh (Béc Ninh), 3 mau cé diéu h6ng c6 kich c& trung binh
26,3+6,7 g, v&i cac dAu hiéu nhu mat 10i, xuét huyét than, mat sung va lach xuét hién
nhiéu ddém trang (hinh 1). Tai huyén Lwong Tai (Bic Ninh), 2 mau ca ro phi c6 kich ¢
16n hon (80,8+25,3 g) ciing c6 biéu hién mat 16i, xuat huyét goc vy va lich ¢6 nhiéu dom
trang Trong khi do, tai huyén Nam Sach (Hai Duong), 3 mau ca diéu hong (86,5+42,7 g)
bi xuét huyet & ndp mang, mat sic to & vay va co quan than lach c6 nhiéu dém tring (hinh
1). Tai cac 10ng nudi ca bj bénh, ty 1& chét duoc ghi nhan dao dong 10-40% vai c& ca 26-
86 g/con trong diéu kién 22-24°C va c6 y nghia vé mit dich té (bang 3). Trén thé gidi,
mot s6 nghién ciru cling bao cio cac murc do tir vong khac nhau do Fno, cu thé: 75% & ca
r6 phi ¢& 40-60 g & 28°C [19], 20-95% trong céc trai nudi ca thuong phdm véi trong luong
100-300 g ¢ nhiét d6 nude 25-30°C [20], 60-80% trong thir nghiém tiém vi khuan vao ca
50 g & 27-29°C [21] va 40-70% trong cac 6 dich ty nhién & My, cht yéu xay ra khi ca dat
kich c& thuong pham 200-500 g va nhiét d6 nudc duy tri & murc 26-30°C [22].
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Hinh 1. Biéu hién bénh Iy ciia ca rd phi/diéu hong c6 két qui dwong tinh Fno: (A) 16i mit,
(B, C) xuiét huyét than, (C, D) dém tring ¢ lach, than, mit sung, (D, E) mit sic t6 & vay.

Bing 3. Thong tin cic miu thu phén tich trong nghién ctru.

. « R A ~ r ' > 1A A ’ ~ (%)
Bg:i diém thu SO; Loai c4 Coca Déu hi¢u bénh Iy ’I;y 1€ chet tich liy'
mau mau (g/con) T (%)

Thuan Thanh a1 Miit 16i, xuat huyét than, mat

£ N ’ + ’ 27 o i

Bac Ninh 03 Biéuhong  26,3£6,7 sung, lach nhiéu dom trang 10

Luong Tai, Béc Xuat huyét goc vay, than va lach

Ninh 02 R phi 80,8+253  xuét hién ddm tring, mat sicté6 30
0 vay
, .. Xuat huyét ndp mang, mét sic to
Nam Sach, Hai 03 biéu h6ng 86,5+42,7 o Vay, than va lach xuét hién 40
Duong
d6m tring

Ghi chu: C& ca: gia tri trung binh +SD, tai Bac Ninh ca rd phi va diéu héng nudi ao, tai H3i Duong
cd diéu hong nudi 1dng. (*) Ty 1& duoc tinh tir khi chd ho nudi phat hién ca chét co biéu hién nhu
md ta dén khi ca dirng chét.

Nhirng biéu hién bénh 1y ghi nhan dugc néu trén phu hop voi cac mo ta vé tridu
chimg nhiém Fno trén c4 ro phi tai cac quoc gia khac nhu Dai Loan (Trung Quédc) [9],
Costa Rica [12] va Thai Lan [15]. Pic diém ton thuong dang dém trang & lach va than 1a
dién hinh cho phan tng viém u hat do Fno gdy ra [23] va c6 thé duoc sir dung 1am tiéu
chi 1am sang quan trong trong chan doan va giam sat dich bénh & cac ving nudi ca ro phi
c6 diéu kién nhiét do 20-26°C [16].

3.2. Phén tich nuéi cdy vi khudn trén méi trwong dinh dwing

Tir cac mAu c4 nghi nhidm bénh, t6 chirc than trude, than sau va lach duoc cdy trén
moi truong dinh dudng: modified Thayer-Martin agar va mdi truong chon loc cysteine
heart agar c6 bo sung 2% méu bo (2% bovine haemoglobin) (CHAH). Sau thoi gian  tir
5-7 ngay ¢ nhi¢t do 26°C, trén modi trudng xuét hién cac khuén lac nho, c6 dic diém:
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Khuan lac tron nhd, bd déu, dudng kinh <1 mm, bé mat khuan lac nhin bong, mau tring
nga (hinh 2A), khi nhuém gram, vi khuin bit mau hong, dang tryc khuan ngan (hinh 2B).
Thoi gian phat trién cham, chi ¢ thé quan sat 1 rét sau 5 ngay 0. Nhitng ddc diém nay
phit hop véi mo ta vé su phat trién cta Fno trén méi trudng nudi cdy dinh dudng [7, 12].
Két qua nay cho thay, Fno c6 kha ning phat trién & diéu kién nudc 4m va nhiét d6 trung
binh trong khoang 24-26°C, diéu kién phd bién ¢ cac ving nudi ca rd phi & khu vire mién
Bic, Viét Nam vao mua xuan. Toan bd 8 mau khuén lac nghi ngo da duoc Iya chon dé
tiép tuc kiém tra bang k¥ thuat duplex PCR nham xac dinh chinh xéac loai vi khuan.
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Hinh 2. Vi khuin Francisella noatunensis subsp. Orientalis. (A) Hinh thai khuan lac
trén mo1 truong CHAH; (B) Hinh thai Fno nhu¢m gram.

Két qua nudi cdy vi khuan cho thiy, Fno c6 thé dugc phéan lap tir mo than va lach
cua cd ro phi va ca diéu héng c6 biéu hién bénh ly 161 mét, xudt huyét, dém tréng ndi tang
(than lach) trong diéu kién nudi ¢ nhiét do 26°C, du doi hoi thoi gian nuoi céy dai hon so
vé6i cac vi khuan thong thudong. Viée st dung mai truong chuyén biét co bd sung cysteine
va mau bo dugc xac dinh 14 can thiét dé t6i uu hoa kha nang phan lap.

3.3. Phan tich ky thugt PCR

Két qua phan tich bang k¥ thuat duplex PCR cho thiy 8/8 khuan lac nghi ngd nudi
ciy tir md thén, lach twong Gng déu cho két qua duong tinh v6i Fno. Cu thé khi dién di
san pham PCR trén ban gel agarose 1%, 8 mau phan tich déu xuét hién hai vach khuéch
dai dac trung. Vach c6 kich thudc khoang 1140 bp, dai dién cho gen 16S rDNA déc hiéu
cua chi Francisella, trong khi do, vach c6 kich thudc khoang 203 bp, dac hi¢u cho phan
loai Fno (hinh 3).
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Hinh 3. Duplex-PCR cac miu Fno phén lap tir ca ré phi. Giéng M: thang DNA 100
bp; giéng 1-3 twong tmg ISN-25/017-25/019 (mau thu tai Thuan Thanh, Bac Ninh); giéng
4-5: ISN-25/020-25/021 (mau thu tai Lwong Tai, Bic Ninh); giéng 6-8 twong tmg ISN-
25/022-25/024 (mAu thu tai Nam sach, Hai Duong); giéng Fn: DNA Fno duong tinh
(VATC); giéng NC: ddi chtng am (nudc).

Su xuét hién déng thoi ctia ca 2 vach vai kich thude 1an lugt tuong ung 1140 va
230 bp trong mau phan tich khang dinh cac khuan lac moc trén CHAH 14 vi khuan Fno.
Két qua nay khong chi ghi nhan sy hién dién cta Fno trong cac mau ca ro phi/diéu hong
bénh ma con 1a minh ching vé do dic hiéu va do nhay ciia phuong phap duplex PCR sir
dung 2 cap mdi F11/R5 va FnoF1/FnoR 1, két qua tring hop véi bao cao ciia H.T. Dong
va cs (2016) [17] va cac nghién ciru qubc té khac nhu cia nhém tac gia S. Duodu va cs
(2021) [24]. Viéc trién khai k¥ thuat duplex PCR c6 ¥ nghia quan trong trong viéc hd tro
sang loc nhanh ca nhiém bénh tai thuc dia, dic biét khi bénh chua biéu hién rd diu hiéu
lam sang.

3.4. Két qua gidi trinh tw 16S rRNA

Dé x4c nhan két qua nudi cdy vi khuan, hai ching dai dién nghi ngd (ISN-25/017
va ISN-25/022) da duoc gui di giai trinh tw gen 16S rRNA. Két qua phan tich chudi trinh
ti thu dugc so sanh véi co sé dit liéu Genbank bang cong cu BLAST cho thay: Hai chung
nudi cdy nghi ngd Fno c6 do twong dong 100% véi chung vi khuan Fno da duoc cong bd
trude d6 (hinh 4). Viée sir dung trinh ty 16S rRNA 13 phuwong phap duoc khuyén céo rong
rii dé dinh danh chinh x4c vi khudn thudc chi Francisella [16, 18] va 1a budc cudi cling
can thiét trong hé thong chan doan bang k¥ thuat phan tir. Két qua giai trinh tu dat duoc
trong nghién ctru ndy di ciing ¢6 minh chimg vi khuan nuéi cdy tir mé lach, than ca bénh
1 vi khuan Fno.
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Francisella noatunensis subsp. orientalis strain STIR-GUS-F2{7 16S ribosomal RNA gene, partial seque... Francisella orie... 2128 2128 100% 00 100.00% 2679 KPG657897.1
Erancisella orientalis strain FNO44 chromosome, complete genome Francisella orie... 2128 6359 100% 0.0 100.00% 1862368 CP022939.1
Erancisella noatunensis subsp. orientalis strain FNO135, complete genome Francisella orie... 2128 6379 100% 0.0 100.00% 1862148 CP022946.1
Francisella noatunensis subsp. orientalis strain FNO117, complete genome Francisella orie... 2128 6366 100% 0.0 100.00% 1862139 CP022945.1
Francisella sp. AF-01-6 168 ribosomal RNA gene, partial sequence Francisella sp.... 2128 2128 100% 0.0 100.00% 1520 AY928380.1
Francisella noatunensis subsp. orientalis strain FNO191, complete genome Francisella orie... 2128 6379 100% 0.0 100.00% 1862120 CP022948.1
Erancisella orientalis strain Ehime-1 168 ribosomal RNA, partial sequence Erancisella orie... 2128 2128 100% 0.0 100.00% 1480 NR_112536.1
Francisella noatunensis subsp. orientalis strain FNO364, complete genome Francisella orie... 2128 6385 100% 0.0 100.00% 1862310 CP022952.1 2
Francisella noatunensis subsp. orientalis strain FNO137, complete genome Francisella orie... 2128 6379 100% 0.0 100.00% 1862215 CP022947.1 %
(B)
Graphic Summary Alignments Taxonomy
Sequences producing significant alignments Download ~  Select columns ~  Show (2]
@ selectall 100 sequences selected GenBank Graphics Distance tree of results ~ MSA Viewer
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u Francisella noatunensis subsp. orientalis strain STIR-GUS-F2f7 188 ribosomal RNA gene, partial sequence;_... Francisella grien... 2130 2130 100% 0.0 100.00% 2679 KP6578971
Erancisella orientalis strain FNO44 chromosome, complete genome Erancisella orien... 2130 6365 100% 0.0 100.00% 1862368 CP022939.1
u Francisella noatunensis subsp. orientalis strain FNO135, complete genome Erancisella orien... 2130 6385 100% 0.0 100.00% 1862148 CP022946.1
Erancisella noatunensis subsp. orientalis strain FNO117 _complete genome Erancisella orien... 2130 6372 100% 0.0 100.00% 1862139 CP0229451
u Francisella sp. AF-01-6 16S ribosomal RNA gene, partial sequence Francisellasp. A... 2130 2130 100% 0.0 100.00% 1520 AY928389.1
u Erancisella noatunensis subsp. orientalis strain FNO191,_complete genome Erancisella orien... 2130 6385 100% 0.0 100.00% 1862129 CP0228481
Francisella orientalis strain Ehime-1 16S ribosomal RNA, _partial sequence Francisella orien... 2130 2130 100% 00 100.00% 1480 NR_112536.1
ﬂ Francisella noatunensis subsp. orientalis strain FNO364, complete genome Erancisella orien... 2130 6390 100% 0.0 100.00% 1862310 CP022952.1
ﬂ Erancisella noatunensis subsp. orientalis strain FNO137, complete genome Erancisella orien... 2130 6385 100% 0.0 100.00% 1862215 CP0228471
Erancisella sp. AF-01-2 16S ribosomal RNA gene, partial sequence Francisellasp. A... 2130 2130 100% 0.0 100.00% 1520 AY928388.1

Hinh 4. Hinh dnh Blast gen cua trinh tu c6 d¢ twong d(‘:)ng 100% voi voi Francisella
noatunensis subsp. orientalis (Fno). (A) ISN-25/017 - mau thu Thuan Thanh Bac Ninh;
(B) ISN-25/022- mau thu Nam Sach, Hai Duong.

3.5. Két qud gay nhiém Fno

Cé chét bt dau xuat hién sau 24 gio ké tir khi gdy nhiém vi khuan Fno véi liéu 10°
CFU/ca (ngay thir 1) va toan b ca chét (100%) vao ngay tht 2 sau gay nhiém. O nong do
thap hon, hién tugng c4 chét xuat hién cham hon (tr ngay thur 2) va dat ty 1& chét 100%
vao ngay thir 4 sau gay nhlem (bang 4). C4 chét c6 biéu hién truéng bung, tich dich xoang
bung va xuit huyet & vung nip mang (hinh 5). Khong ghi nhan ca chét hoic biéu hién bat
thuong ¢ nhom d6i chirng 4m. T4t ca c4 ro phi chét sau khi dugc gay nhiém vi khuan Fno
déu da duoc phan lap thanh céng vi khuan tir co quan than bang cach nudi cdy trén moi
truong thach CHAH (hinh 6). Cac khuan lac thu duoc sau d6 duoc xac nhén 13 Fno bang
phuong phap PCR duplex.

Bang 4. Két qua ty 1é chét tich liiy khi gy nhiém Fno & c4 ro phi.

< S6 ca chét theo nga 5 & ca v1é
Nghiém thirc Bé : oneay Tomgsoea  TyIe G cha
(5 ngay theo dbi) chet (con)  chét (%)

NTI (tiém 0,1 ml ~ TL 4-3-xxx 2 Xudt hién sau 24 gior gdy
hdn dich chra 10 T2 4-5-x-x-x 9 100 nhiém (ngay thtr 1) va chét
cfu/ml) T3 3-6-X-X-X 9 100% & ngély 2

T4 0-2-7-x-x 9 100

TS 0-5-2-2-x 9
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NT2 (tiém 0,1 ml T6 0-5-4-x-x 9 Xuat hién sau 48 gid gay )
hén dich chira 107 nhiém (ngay thir 2) va chét
cfu/ml) 100% ¢ ngay 4
o T7 0-0-0-0-0 0 4 ohin kh N
Poi chiing am 4 phan khde, phan xa
(PBS) T8 0-0-0-0-0 0 0 nhanh
T9 0-0-0-0-0 0

Ghi chi: n=9 ca/bé, 27 ca/nghiém thirc, x=hét c4 trong bé.

Ao & 114 (B)
m ~2
3
947“%{

SRR o
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Hinh 5. Biéu hién ca giy nhiém sau 24 gio. (A) Trudéng bung, xuat huyét nap mang; (B)
Xoang bung tich dich; (C) Mat sung.

Hinh 6. Vi khuin tai phén lap trén ca ré phl giy nhiém Fno. (A) Khuan lac moc
trén moi truong CHAH; (B) Hinh théi vi khuan gram am, tryc khuan ngan.

Két qua cho thdy, liéu gay nhiém tir 107 dén10® CFU/ml gay chét ca rat nhanh,
ngay ca khi ca moi chi xuét hién cac ddu hiéu 1am sang nhe nhu Xuét huyét, mat sung,
tich dich trong khoang bung va chua c6 biéu hién dién hinh 13 cac dém tring & than va
lach. Tuy nhién, vi khuéan Fno d3 hién dién trong co quan than, dugc xac nhan thong qua
két qua phan 1ap va phan tich mau tir ca thi nghiém.

Pé thu dugc ci co biéu hién tridu ching bénh 1y dién hinh hon, nghién ciru can
tién hanh gy nhiém véi cac ndng d6 vi khuan thap hon. Tuy nhién, thi nghiém nay da dat
dugc muc tiéu chinh 13 x4c dinh sy hién dién ctia vi khuan Fno trén cé 16 phi (Oreochromis
sp.).

4. Két luan

Nghién ctru budc dau ghi nhan sy xuét hién cua vi khuan Fno trén cé 1o phi nudi
tai mién Bac Viét Nam thong qua nudi cdy vi khudn, k¥ thut duplex-PCR va giai trinh
tu gen 16S rRNA.

10
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Céc dic diém c6 lién quan dén bénh bao gﬁ)m nhi¢t 46 moi truong nudi trong
khoang 22-24°C, ca nhiém bénh c6 dau hiéu bénh ly dién hinh dugc ghi nhan 161 mat, xuat
huyét, mt sic t6 vay va dic biét u hat tring & than va lach.

Thi nghiém gay nhiém d3 xac dinh dwoc sy hién dién cua vi khuin Fno trong mé
than thong qua nudi cay va PCR duplex, dong thoi chimg minh kha ning gay chét nhanh
ctia vi khuan Fno trén c4 ro phi véi liéu tiém 107-10% CFU/ml.
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