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Gigi thiéu: Ca ro dong (Anabas testudineus) hién dang 1a
ddi trong nudi c6 gia tri kinh té cao, phan bd nhiéu quéc gia
trong d6 c6 Viét Nam. Viéc lam dung khéang sinh, hoa chat
khéng khuan dang gy nhiéu tac dong tiéu cyc téi moi trudng
cling nhu con nguoi.

Vit lidu va phuong phap: Nghién ctru thu nhan nhirng mau
ca r6 dong co cac dau hiéu nghi ngd nhidm bénh va tién hanh
phan lap khuan tir cac mau cé thu nhan. Vi khuan phan lap dugc
Kiém tra dic tinh hinh thai, dic trung sinh héa va tién hanh danh
gia tinh trang khang khang sinh ciia chling bang phuong phép
khang sinh d6 bang dia gidy tim khang sinh, phuong phap giai
trinh ty phén tich cay phéat sinh loai bang phan mém Mega 11,
model Kimura-2-parameter bootstrap 1,000 lan duoc dung dé
dinh danh phén tir bang gen 16S rRNA.

Két qua: Nghién ctru da phan 1ap dugc 14 nhoém vi sinh tir
ca rd ddng bénh/dau hiéu la thu thap tir c4c trang trai trén dia
ban Thanh phé H6 Chi Minh (TP.HCM). Nghién ctu tiép tuc
dinh danh 04 chiang vi khuin c6 mirc d6 twong ddng khi so
sénh trinh ty gen 16S rRNA lan luot Pseudomonas aeruginosa
(99.77%), Aeromonas dhakensis (99.93%), Kosakonia
sacchari (100%), va Edwardsiella ictaluri (99.44%).

Két luan: Két qua thu nhan 04 chung khuan giai trinh tu
cO hién trang da khang khang sinh trén ca r6 dong A.
testudineus dang luu hanh & TP.HCM.

ABSTRACT

Introduction: The Vietnamese climbing perch (Anabas
testudineus) is a farmed species with significant economic
value that is extensively disseminated in numerous countries,
including Vietnam. Antibiotic and antibacterial drugs have
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been abused in climbing perch aquaculture. These antibiotic-
resistant bacteria and/or genes can result in negative effects
on public health and the environment.

Materials and methods: The study collected samples of
perch with suspicious signs of infection and isolated bacteria
from the collected fish samples. Isolated bacteria were
examined for morphological and biochemical characteristics
and evaluated for their antibiotic resistance by antibiotic-
immersed paper discs, sequencing methods, and phylogenetic
tree analysis methods using Mega 11 software, model
Kimura-2-parameter bootstrap 1,000 times, which was used
to identify molecules by the 16S rRNA gene.

Results: In this study, 14 bacterial colonies were
identified in Vietnamese climbing perch collected from
several fish farms in Ho Chi Minh City that had aberrant
symptoms on the exterior and within their organs. These
bacteria were then put through a series of biochemical
experiments to determine their colony morphologies.
Following that, gene sequencing was performed, and 4
bacterial strains were found with a high degree of similarity
to the 16S rRNA, including Pseudomonas aeruginosa
(99.7%), Aeromonas dhakensis (99.93%), Kosakonia
sacchari (100%), and Edwardsiella ictaluri (99.44%).

Conclusions: 04 strains of sequenced bacteria with multi-
antibiotic resistance status were detected in A. testudineus
perch circulating in a fish farm in Ho Chi Minh City.

1. Gi6i thiéu

C4 r6 dong (Anabas testudineus) la loai c& séng & cac loai hinh thily vue khac nhau nhu
ao, be, ruong, va pho bién nhiéu qudc gia trén thé gioi, trong d6 c6 Viét Nam (Bailly, Reyes,
Atanacio, & Froese, 2010). Gan day, nghé nudi ca ro6 dong A. testudineus phat trién manh, phd
bién & cac tinh Pong Nam B va Pong bang song Ciru Long vi day 1a ddi twong nudi cé gia tri
kinh té cao va duoc nhiéu nguoi tiéu dung wa thich do thit ca ngon, giau dinh dudng, va c6 gia tri
xuit khau vé nguon ca giéng ciing nhu ngudn ca thit thuwong pham. Tuy nhién, viéc thAm canh hoa
6 at cing vai sy bién ddi khi hau khién cac vi sinh vat gay hai/dich bénh bung phét lién tuc trong
c4c trang trai nudi ca. Cac vi khuan gy bénh dic biét thudng giap & ca nuwdc ngot bao gom
Streptococcus spp., Aeromonas spp., Flavobacterium spp., Edwardsiella spp., Pseudomonas spp.,
Vibrio spp., va Mycobacterium spp. (Banerjee, Nandi, & Ray, 2017; Cipriano, 2001; Lio-Po &
Lim, 2014; Meyer & Bollock, 1973; Woo & Gregory, 2014). Bén canh do, viéc lam dung khang
sinh, hda chat khang khuan trong nudi trong thily san da va dang gay nhiéu tac dong tiéu cuc, kim
ham tang trudng, tich liy thude trong co thé ca va cac dong vat thay san (FAO, 2003; Harikrishnan,
Kim, Balasumdaram, & Heo, 2012). Hé qua khién céac thuc pham thay hai san tré thanh ngudn
chura céc vi khuan/gen khang khang sinh c6 thé lay lan tir dong vat thity san sang ngudi théng qua
chudi thuc in, de doa nghiém trong sirc khoe con nguoi va moi truong. Tinh trang khang khéng
sinh trong nuoi trong thity san ké ca khang khang sinh trén ngum cling ngay cang gia ting tram
trong dan dén xuat hién cac chang vi khuan siéu khang thudc, ma ngudn thirc in dua vao co thé
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cling dang 13 nguyén nhan gian tiép gay ra tinh trang nay (Abutbul, Golan-Goldhirsh, Brazani, &
Zilberg, 2004; Cabello, 2006).

Céc nghién ctru tir trude dén nay tai Viét Nam chua tap trung dénh gia da dang tinh trang
bénh nhidm khuan/bénh gay chét trén ca ro dong A. testudineus ma chi danh gia riéng 1é vao mot
loai khuan gay bénh cu thé trén mot ddi twong 1a ¢4 ré ddng A. testudineus. Do d6, nghién ciru nay
tién hanh thu nhan, phan 1ap cac chung vi khuan gay bénh va déng gop dit liéu vé tinh trang da
khang khang sinh va mot sb biéu hién bénh nhidm khuan trén c4 r6 dong A. testudineus thu thap
tir cac trang trai trén dia ban TP.HCM; tur @6 hudng téi viéc sir dung cac liéu phap khac an toan
hiéu qua, dan thay thé khang sinh/h6a chat phong tri bénh trong nudi trdng thiy san twong lai.

2. Vit liéu va phwong phap
2.1. Dia diém thi nghi¢m

Céc thi nghiém dugc thuc hién tai phong thi nghiém Vi Sinh ctia Vién Ky Thuat Cong
Nghé Cao, trudng Pai hoc Nguyén Tat Thanh.

2.2. Thu nhdn va phén Igp vi khuén trén cd bénh/diu hi¢u la

Ngué)n carod déng bénh/d4u hiéu la dugc thu nhan tir cac trang trai nudi ca thudc cac quan
trén dia ban TP.HCM (Quan 12, Quan 9, Quan 8, Thi Puc, Can Gid, ...) vao khoang thoi gian
thang 05 - 10 hang ndm. C4 c6 cac ddu hiéu bénh nhu ¢4 it an/bo in, ca boi 1o do; than den, xuat
huyét; hodc than xuét hién cac vét 10 1oét; vay rung; dudi mon/cut, ... Cac mau lach, than, mang,
da, va gan dugc thu nhan va cay 1én dia moi truong Trypton soy agar (TSA Himedia). Pia cay u
24 giv & 28°C, sau d6 cac khuan lac roi dugc chon 1am thuan, ting sinh va bao quan trong moi
truong Trypton soy broth (TSB Hlmedla) bd sung 15% glycerol ¢ -80°C. Vi khuan duoc tai nudi
cay trén moi truong TSA, kiém tra ddc diém, hinh théi, sinh 1y va sinh héa trudc khi st dung cho
cac phan tich tiép theo.

2.3. Xdc dinh dic diém, hinh thdi va sinh héa

Céc vi khuan phan 1ap tur mau ca bénh tiép tuc dugc kiém tra cac dic diém, hinh thai, sinh
Iy va cac phan tmg sinh héa clia cac vi khuan nay trén moi truong chuyén biét nham khoanh ving
va dinh danh so bd vé cac vi khudn phan lap ban dau. Timg mau vi khuan lan luot duoc thir nghiém
phan ung sinh hdéa qua cac moi truong chon loc MacConkey, Thiosulfate citrate bile salts sucrose
(TCBS, Himedia), thach mau, Kligler iron agar (KIA, Himedia), va cac phan tng nhu¢m Gram,
khi gas, H2S, Catalase, Oxidase, ... Nguyén 1y va céc chi tiéu theo ddi theo huéng dan thuc hanh
k¥ thuat xét nghiém vi sinh 14m sang cuia BO Y t& nam 2017 (Luong, Doan, & Nguyen, 2017).

2.4. Xdc dinh tinh nhay cim voi khdng sinh

Céc vi khuan phan lap dugc xac dinh tinh khang va da khang khang sinh qua d6 nhay cam
v6i khang sinh. Phuong phap nay dya vao dudng kinh ving e ché, mirc 6 nhay cam c6 thé phan
loai S (Susceptible - nhay cam), I (Intermediate - trung gian), R (Resistant - dé khang), theo huéng
dan thyc hanh xét nghiém cua Bo Y t& nam 2017 (Luong & ctg., 2017) trén mdi trudng thach
Muller-Hinton Agar (MHA, Himedia) theo phuong phap dia khuéch tan khang sinh ctia Kirby-
Bauer (Hudzicki, 2016). Dia gidy khang sinh dit 1én dia vi khuan d3 trai déu trén méi truong MHA
(10° CFU/ml, theo hudng dan cua CLSI 2018). Cac khang sinh dung cho khio sat bao gom
ampicillin-Am, amoxicillin-Ax,  ofloxacin-Of,  chloramphenicol-CL, ciprofloxacin-Ci,
clindamycin-Cl, cefalexin-Cp, doxycyclin-Dx, erythromycin-Er, va tetracyclin-Te (Nam Khoa,
Vi¢t Nam). Sau do, cac dia thach 1 24 gio ¢ 28°C va kiém tra su khéang theo CLSI (2018).
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2.5. Dinh danh dwa trén sinh hoc phan tw

DNA ciia cac mau vi khuan dugc tich chiét bang bo kit TopPURER Genomic DNA
extraction kit (Cong ty TNHH thiét bi ABT, Viét Nam). Sau do, phan ung PCR duoc thuc hién
v6i cip moi 16S rRNA phd bién trong dinh danh phén tir cac chung vi khuén ¢6 trinh tu va chu
trinh nhiét xac dinh (Bang 1).

San pham PCR duoc phat hién bang k¥ thuat dién di trén gel agarose nong do 1.2% va
kiém tra két qua. Céc san pham thu nhan sau qua trinh khuéch dai tiép tuc duoc giai trinh tu bang
Sanger sequencing (KTest, Viét Nam).

Bang 1
Trinh ty moi va chu trinh nhiét ciia phan tng PCR 16S rRNA
. . Chu trinh | Nhiét dé | Thoi gian . | Tai li¢u tham
Primer Trinh ty nhigt (C) (phat) Chu ky Kkhio
Bién . tinh 9 5 1
ban dau
27E 5'-AGAGTTTGATCM -
TGGCTCAG-3 Bién tinh 94 1 R
Janda va
Bit cap 55 1 35 | Abbott (2007);
Tu va cong su
Kéo dai 72 3 (2010)
5'-TS CAA GGT AAA £y 1
1492R CTT CTA AAG CA - 3' Keét thuc 72 10 1
Gift mau 4 o

Ngudn: Janda va Abbott (2007); Tu va cong su (2010)

Trinh ty cac vi khuan duoc giai duoc ding dé xay dung cay phat sinh loai bang phan mém
Mega 11 véi théng s6 model Kimura-2-parameter va bootstrap 1,000 lan. V&i cac ching tham
chiéu duoc sir dung tir ngan hang co sé dir liéu NCBL

3. Két qua thao luin
3.1. Thu nhdn va phan ldp vi khudn ban dau tir mdu cé bénh

110 mau c4 o6 dong A. testudineus bénh/dau hiéu la tir c4c trang trai ca gidng thudc céc
quan trén dia ban TP. HCM (Quan 12, Quan 9, Quan 8, Thu Buc, Can Gid, ...), véi cac dau hiéu
bat thuong/biéu hién bénh bén ngoai rd rang, dic trung nhu ca it an/bo an; ca boi 1o do; than den,
xuat huyét hodc than xuat hién céac vét I¢ loét; vay rung; dudi mon/cut dugc giai phau thu bénh
pham. Tir d6, 65 mau khuan lac nghi ngd thu nhan dugc trén méi truong ban dau TSA, cu thé gom
14 nhém & Quan 8 (chiém 21.54%), 14 nhoém & Quan 9 (chiém 21.54%), 11 nhém ¢ Quan 12
(chiém 16.92%), 14 nhém & Thii Bic (chiém 21.54%), va 12 nhém & Can Gid (18.46%), tir hau
hét cac co quan phan 1ap nhu gan (30/65, chiém 46.15%), than (19/65, chiém 29.23%), va ty tang
(18/65, chiém 27.69%) cua ca ro dong A. testudineus bénh/dau hiéu la (Bang 2).

Ngoai cac dau hiéu cam quan bén ngoai, ca rd ddng A. testudineus bénh khi thu nhan & cac
ao nudi déu 1 do, boi 16i kém linh hoat, c& bénh bi ¢d 1ap; vay bong troc; dudi mon cut; dau va
phan nip mang tray xudc; mang ca nhat mau, kém theo biéu hién dic trung bénh gan-than-mu (c&
bénh ¢ cac ddm tring nho li ti trén da, gan, than, va ty tang), hoac bénh xuét huyét (xuat huyét ¢
vling mét, xung quanh miéng, hau mén, va & cac vay hoic co dich bén trong xoang bung), hoic cé
dau hiéu nhidm kép hai loai bénh trén (Hinh 1 va Hinh 2).
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Bang 2
S6 vi khudn ban dau phan 1ap tir c4 r6 dong A. testudineus bénh ¢ cac trang trai trén dia ban
TP.HCM
STT |Pia diém thumiu | Sé ca (con) | Sé vi khuan |Co quan phan 1ap*
1 Quan 8 24 14 Gan (6), than (4), lach (5)
2 Quan 9 23 14 Gan (6), than (5), lach (4)
3 Quan 12 21 11 Gan (7), than (5), lach (5)
STT |Piadiémthu miu | Sécé (con) | Sé vikhuin |Co quan phan lap*
4 Thu buc 22 14 Gan (7), than (2), lach (3)
5  |cinGio 20 12 |Gan (4), than (3), lch (1)
Téng 110 65 Gan (30), than (19), lach (18)

* Cac s trong déu ngodc la s6 vi khuan phan 13p tir co quan cé bénh gan-than-mi va ca nhiém kép hai bénh gan-than-
mu va xuat huyet o ) . .
Nguon: Ket qua thu nhan dugc cua nghién ciu tir cac trrang tai ca thuc te. S6 vi khuan ban dau phan lap tir ca rd dong
A. testudineus bénh & c4c trang trai trén dia ban TP.HCM, cu thé trén dia ban Quan 8-9-12-Thu buc- Can Gio

Tir 65 khuan lac nghi ngo phat trién trén moi truong TSA ban dau. Sau mdi 24 gio tién
hanh cay chuyén nhiéu lan dé lam thuan cac khuan lac nghi ngo trén moi truong NA (Nutrient
Agar), nghién cuu chon loc dugc 14 nhom vi khuan thuan nhat (ki hiéu I - X1V) dya theo dac diém
hinh thai khuan lac. C4c vi khuan sau khi tach khuan lac thuan dugc luu trir trong trong moéi truong
TSB chtra glycerol 15% ¢ -80°C. Cac dac diém, hinh thai, sinh 1y, va sinh hoa co ban cua vi khuan
luén dugc kiém tra trudc khi st dung cho cc phan tich tiép theo.

3.2. Pinh danh so by dwa trén dic diém, hinh thai va sinh hoa

14 nhém vi khuan sau khi phan 1ap tir ca bénh dugc tién hanh sang loc trén ba méi truong
chon loc MacConkey, thach méau, va TCBS. Dua trén két qua sang loc so bd, 13 nhdm vi khuan
(d3 loai bo mau XI do khuan lac khéng moc/xuét hién trén TSA) duoc tiép tuc kiém tra cac phan
g sinh héa KIA, Catalase, Oxidase, va Simmon citrate. Tir d6, mot s6 dé xuit ban dau duoc dua
ra; 01 nhém bi loai bo (X1, do khuan lac khdng moc/xuét hién rat it trén TSA), 02 nhém (X va
XII) chua xé4c dinh dugc tén do khuan lac moc rat yéu do d6 ciing khong tiép tuc st dung, 11 nhém
con lai dugc du doan thudc cac chi Yersinia spp., Vibrio spp., Pseudomonas spp., Aeromonas spp.,
Shigella spp., Staphylococcus spp., Klebsiella spp., Enterobacter spp., va E. coli két qua duoc thé
hién trong Bang 3. Céc két qua dinh danh so bo dya trén dic diém, hinh thai, sinh ly va sinh hoa
nay c6 su trang khop voi mot s6 nghién ctru trude day vé vi sinh vat trén cac loai thity san nuéc
ngot va & ca ré dong A. testudineus nhu Chhanda, Parvez, Rumi, Hosen, va Islam (2019) nghién
ctru phan lap duoc mot s6 chung vi khuan gay bénh trén ddi tugng A. testudineus cho thay nhém
tac gia da phan 1ap duoc cac chung vi khuan gom Samonella spp., Shigella spp., Klebsiella spp.,
va Staphylococcus spp., nghién ciru cua L. T. Nguyen (2020), d dinh danh duoc chung vi khuén
Aeromonas dhakensis gay bénh trén ca ro dong, ciing nhu nghién ciru cua Haque, Banyopadhyay,
va Mondal (2020) cong bé kha niang gay bénh cua chang vi khuan Pseudomonas trén ca 16 dong
A testudlneus Tuy nhién, tir truée dén nay, cac nghién ciru tai Viét Nam chua tap trung khao sat
va danh gia vé bénh nhiém khuan gay bénh va gay chét ca ro dong A. testudineus. Nhu vay, Viéc
danh gia tinh trang nhlem khuan noi quan va phan 1ap céc vi khuan tir ca ro déng bénh trén dia ban
TP.HCM s& cung cép thong tin co ban, chinh xac ban dau cho cac nghién ciu bénh hoc thuy san
va ¢4 nude ngot tiép theo.
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Bang 3

Danh sach nhém vi sinh vat dy kién tir c4c phan Gmg sinh hoa co ban

M&éi truong chon loc

Phan @ng sinh héa

Tén dy kién

KIA
STT | Macconke TCBS 5 i )
< TSA (sau '\g‘“‘-’m Blood | - -talase | SMMON | Reactions Oxidase
(sau 24 gid) 4ggiv) | Cram | agar citrate | Red: Alk | Gas | H2S
Yellow: Acid
I - rﬂr;léapé,:akcéwo - - Y + - Alk-Acid - - - Yersinia spp

I - Khuan lac nho, mau vang nhat, tim mau den + - B + + Alk-Acid - - + Vibrio spp

m ) \I/(éh(tijig :j%cnrgtg;i(g; khong tron déu vien trang nhat ) ) v + + Alk-Acid i + i samonella spp

v - \ﬁzzi?olgg Sg(zi:gzén & giita - - B + + Alk-Alk - - + Pseudomonas spp

\Y, - Khuéan lac rit nho, mau trang sira - - B + + Alk-Acid + + - Edwardsiella spp
VI Khu;gumoc Khuan lac tron, tron, c6 mau vang nhat - + a + - Alk-Acid - - - Staphylococcus spp
VII + Kh.uanqlac\ 16n, tron déu, vién trong nhan trang ) ) v + + Acid-Acid . i i Klebs_lella spp/

hoi nga vang E.coli

VI - Khuan lac to vira tron déu, tring duc + - B + - Alk-Acid - - + | Aeromonas spp

IX ) dK‘:Cuan lac 16n, tron déu, vién trong, nhén trang ) ) v + + Acid-Acid . i i Enterobacter spp
X1 Khu;gumoc Khuan lac nhé, tron, 16i, mau vang chanh - + o + - Alk-Acid - - - Staphylococcus spp
X1V - Khuén lac to, tron déu, vién trong, nhan tring duc| - - + + Alk-Acid + + - Edwardsiella s

g g pp

Ngudn: Két qua nghién ctru thu nhan dugc vé Danh sich nhoém vi sinh vat duy kién tir cac phan tng sinh hoa co ban
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Hinh 1. Hinh anh ngoai thé cua ca r6 ddng Hinh 2. Hinh anh giai phau noi tang c4 ré dong

bénh. Ca 16 dong A. testudineus duoc thu tir bénh. Ca 16 dong A. testudineus bénh/dau hiéu
trang trai ca giéng vai cac dau hiéu bénh/la la dwoc giai phau va ghi nhan tinh trang noi
bén ngoai, nhur (A) dau va mang bi bong tréc tang, nhu (A) gan bam do, xuat hién dém trang;
va xuat huyét; (B) vay bi bong tréc va/hoic (B) ty tang sung to bat thudng; (C) than dé bam,
xuat huyét duéi da; (C) dudi bi an mon cut, va sung to

ngén hon binh thuong

3.3. Hién trang khang khang sinh caza cac vi khudn phan lgp duwgc

Trong qué trinh nudi tham canh, thuc khang sinh hoic héa chat duoc phéi tron vao thic
an cho ca. Qua thoi gian, lwong 16n chat khang sinh tich tu tir héa chat, thie 3n cong nghiép du
thira, va phan ca s& lang dong xudng day ao nudi va bi rira trdi lan ra cac khu vuc 1an can (Boxall
& ctg., 2004; Le & Do, 2009; Sgrum, 2005). Thuc té, ca/dong vat thiy san va méi truong nudc ao
nudi hién dang 1a ngudn cha yéu chtra vi khuan va cac gen khang khéang sinh (Heuer & ctg., 2009);
diéu nay gay anh huong nghiém trong dén hé thdng nudi trong, san xuat, pha v can bang hé sinh
thai ty nhién, va tac dong xau dén stic khoe con nguoi (Jang & ctg., 2018).

Trong nghién ctu nay, 11 nhdm vi khuan duoc tién hanh kiém tra véi 10 khang sinh thudc
nhom beta-lactam, quinolone, tetracyline, lincosamide, phenicol, va macrolide (Bang 4), ghi nhan
céc vi khuan déu khang véi céc khang sinh thudc hai nhém beta-lactam va lincosamide. Nhém
beta-lactam cho két qua cac vi khuan khéang lan lugt Am (10/11, chiém 90.9%), Ax (10/11, chiém
90.9%), va Ci (05/11 chiém 45.45%). Nhom lincosamide, cu thé véi khang sinh clindamycin c6
ty 1¢ khang 10/11 nhdm vi khuan (chiém 90.9%). Trong 11 nhém vi khuan phan lap duoc, nhém
IV khéng vai 07/10 khang sinh duoc khao sat (70%). Bdng thai, nhoém VI, VI va VI khang voi
06/10 khéng sinh (60%). So v&i nghién ctru trude d6 cua L. T. Nguyen (2020) tinh da khang khang
sinh trén 09 khang sinh két qua biéu hién mic d6 da khang cta cac vi khuan nghién ctu dao dong
trong khoang 05 - 08 khang sinh kha twong ddng véi nghién cizu nay & vi khuan nhém 1V (07/10),
V1 (06/10), VII (06/10), VIII (06/10). Ti ¢ da khang khang sinh cua c&c vi khuan phan lap cao
nhung roi vao nhitng khang sinh tir 1au da bi cdm hozc han ché sir dung trong nudi trong thity san
nhu Am, Cp, Of va CL. Tuy nhién, trong nghién ciru ndy, cac vi khuan phan lap khang lai 10/11
v6i Cl va 03/11 véi ER, Dx nhiing loai khang sinh van dang luu hanh str dung, hién thi xu huéng
khang khéang sinh cuaa cac vi khuan ngdy mot gia ting va ngay cang mo rong pho khang, diéu nay
lau dai c6 thé dan dén tinh trang that bai trong phong va tri bénh thiyy san vé sau.
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Bang 4

Tinh trang khang khang sinh caa vi khuan (ki hiéu | - XIV) phan lap tir ca ro6 dong A. testudineus
bénh/dau hiéu la

ﬁgﬂg N&’gg tr:?ﬂrgl* thgrg'ulgr?ﬁo Fln (| v [ v v v v x| x| xiv
(ug) | °° (mm)*
Am | 10 | Cém 3341 |S|R R|IR|R|R|R
Ax | 20 |Hanché| 1925 |S|R|R| R |R|R|R|R|R|R|R
Ci | 30 - 1823 |S|R|I|R|SIR|R|R| 1 |11
Cp 5 Cém 2230 |S|s|s|s|s|s|1|s]|s|s]|s
of 5 Cém 1525 |Ss|Ss|s|s|s|s| 1 |s]|s|s]|s
Te | 30 |Hanché| 1825 |S|S|s| 1 |S|S|R|R|S|R| S
Dx | 30 - 1824 |S|S|sS|R|S|S|R|R|S|s]|s
cl 2 - 2430 |R|/R|R|R|R|/R|R|R|R| 1 |R
CL | 30 | Cim 2127 |S|1|S|R|S|R|S|s|s|1]|s
Er | 15 |Hanché| 2129 |1 |1 |S| R |1|R| T [ 1 |1 |R/|I
Ti I¢ (R/10) 1|43 7 |3|6|6 |6 |3]|4]|3

* Ampicillin -Am, amoxicillin -Ax, ofloxacin-Of, chloramphenicol-CL, ciprofloxacin -Ci, clindamycin -Cl, cefalexin-
Cp, doxycyclin-Dx, erythromycin-Er, va tetracyclin-Te
“S”: Susceptible; “I”: intermediate; “R”: Resistant
Ngudn: * Sé liéu cong bd boi CLSI (2018)
**Thong tu s 10/2016/TT-BNNPTNT ngay 01/06/2016 cua B6 Nong nghiép va PTNT (B6 Nong nghiép va
Phét trién Nong thén, 2016)

Két qua khao sét tinh trang khang khang sinh caa 11 nhdém vi khuan biéu thi, cac khang
sinh thudc beta-lactam déu bi cac vi khuan dé khang. Cac khang sinh thudc beta-lactam tir 1au da
khong duogc st dung trong nudi trong thay san do nhém khéang sinh nay bi khang bai nhiéu chang
vi khuan gay bénh. Su dé khang khang sinh cua vi khuan trén dong vat thay san, dic biét 1a dé
khang véi nhom beta-lactam hién nay rat nghiém trong. Hién tuong sy gia ting cac chung vi khuan
dé khang khang sinh beta-lactam da dwoc chiing minh xuat phat tir nguyén nhan sir dung khang
sinh khong dung cach. Ba nhom khang sinh tetracylin, quinolone, va macrolide phd bién trong
phong tri bénh nhidm khuan trong nuéi tréng thuy san. Nhém macrolide, cu thé véi khang sinh
erythromycin ¢ ché khuan, tuy nhién chi kim ham sy phét trién caa vi khuan cha khong cé tac
dung tiéu diét vi khuan hoan toan (Tong cuc Thuy san Viét Nam, 2013) diéu nay tuong Gng véi
viéc loai khang sinh nay chi cho két qua 03/11 vi khuan khang khang sinh va 08 nhém khuan chi
cho mirc d6 diét khuan trung gian ma khéng diét khuan hoan toan theo tiéu chuan cua CLSI (2018).
Khang sinh thudc quinolone c6 kha ning diét khuan cao do tac dong Ién cau tric vong xoin DNA
cua vi khuan, nhém khang sinh quinolone trong nghién ciru nay cho thay kha ning diét khuan rd
rét tuy nhién lai 12 loai d3 bi cAm dung theo Thong tu sé 10/2016/TT-BNNPTNT ngay 01/06/2016
cua Bo Nong nghiép va PTNT (B6 Nong nghiép va Phét trién Nong thon, 2016) nén viéc sir dung
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loai khang sinh nay trong nudi trong thity san ciing khong con duoc cho phép. Khéng sinh thugc
tetracyclin ¢ kha nang kiém khuan do anh hudng dén qua trinh téng hop protein trong ca vi khuan
Gram am (-) va vi khuan Gram duong (+) (Téng cuc Thay san Viét Nam, 2013) vi vay khang sinh
nay ciing dan bi han ché trong nuéi trong thay san. Céc vi khuan nhom IV va VIII c6 mic do da
khéng khang sinh cao (06 - 07/10 loai khéng sinh), khang véi cac khang sinh thugc beta-lactam,
lincosamid, macrolide, va tetracyclin (macrolide va tetracyclin rat théng dung trong nudi trong
thay san). Diéu nay rd rang, cic mau cé& thu nhan & cac trang trai trén dia ban TP.HCM dang bi
nhidm céc vi khuan da khang thudc véi phd khang rat 16n, khang véi ca khang sinh trong danh
muc cam/han ché sir dung theo Thong tu s6 10/2016/TT-BNNPTNT ngay 01/06/2016 cua Bo Nong
nghiép va PTNT (Bo Nong nghiép va Phat trién Nong thon, 2016). Hai vi khuan voi mie do da khang
nay duoc nhan dinh 1a Pseudomonas spp. va Aeromonas spp., dy ciing 13 hai loai vi khuan thuong
Xuyén gay ra cac van dé bénh 1y trén dong vat cling nhu trén ngudi nhu nhidm tring duwong hd hap
dudi, viem mang néo, hay nhiém tring mau c6 thé dan t6i tir vong (N. D. Nguyen & Nguyen, 2017).

3.4. Dinh danh dga trén sinh heoc phéan ti

Dua trén cac dic diém, hinh thai, sinh ly, sinh hoa, va tinh trang khang khang sinh cao
trong cic khang sinh dang dugc sir dung phd bién trong thay san hién nay nhu tetracyclin va
macrolide céc vi khuan da khang khang sinh quan trong khang lai nhiéu loai khang sinh (06/10)
va duoc nhan dinh ban dau dua trén hinh thai 1a cac vi khuan thuong gay bénh trén ca nudc ngot
Viét Nam tir cc nghién ctu trude d6 duoc dinh danh phan ter, gdm cac vi khuan nhém 1V, VIII,
IX, va XIV. Két qua giai trinh ty gen bang phuong phap Sanger sequencing va céng cu BLAST
trén ngan hang dir liu NCBI nhan thay:

> Vi khuan nhém IV cho két qua dinh danh 12 Pseudomonas aeruginosa voi mirc d6 tuong
dong 99.77%, két qua nay khang dinh khao sat ban du chinh xac.

> Vi khuan nhém V111 c6 mirc d6 twong dong 99.93% vai Aeromonas dhakensis diéu nay
c6 sy khéc biét so véi nhan dinh ban dau vi khuan nay thudc ho Vibrio spp. moc khuan
lac khi nudi ciy trén moi truong TCBS, moi trudng chuyén biét cho Vibrio spp. Su khac
biét nay ciing timg duoc nhic dén trong mot vai phét hién trude day cua Wejdan, Al-
Rubaiae, Ocuba, va Noor (2014), Aeromonas moc khuan lac mau vang béng trén moi
truong TCBS va doi khi ¢6 thé bi nham 13n véi V. parahaemolyticus trén méi truong
phan lap ban dau (Bottone & Robin, 1978).

> Vi khuan nhém IX c6 mic d6 tuong dong 100% véi Kosakonia sachari, thuoc ho
Enterobacteria spp., phui hop véi cac két qua kiém tra dac diém, hinh thai, sinh ly va
sinh héa ban dau. Tuy nhién, cac nghién ctru trude day chi néu Ién rang Kosakonia
sacchari 1a vi khuan cé dinh dam trén cay mia hay vi khuan phan 1ap trén ruéng lda
ndng nghiép, hoic la vi khuan ding trong céng nghé I8n men, van chua co cong bb nao
vé tinh trang Kosakonia sacchari nay gay bénh trén dong vat thuy san (M. Chen & ctg.,
2014; Mertschnigg & ctg., 2020). Nhu vay, viéc dinh danh phéan tu trong nghién cau
nay lan dau phat hién mot chung vi khuan méi, c6 kha nang gy bénh trén thay san noi
chung ciing nhu cy thé trén ca ro dong A. testudineus néi riéng, dy chinh 1a diém méi
va la muc tiéu can hudng dén nghién ctru sau hon.

> Vi khuan nhom X1V ¢6 trinh tu twong dong 99.44% véi Edwardsiella ictaluri, dung nhu
véi gia thiét ban dau.
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Két qua xay dung cdy phat sinh loai ciing cho thay phan nhém lodi ¢6 su twong dong véi
két qua BLAST trén NCBI, cho thiy rang cac nhém khuan déu c6 sy phan nhanh rd rét dbi voi
ting chung vi khuan véi nhau diéu ndy cho thay trinh tu gen cua céc vi khuan duoc giai khi so
sénh véi cac vi khuan khéc 1a khéng bi tring Iap 13n nhau. Khi so sanh trong muc d6 tirng nhém
vi khuan véi cac chung tham chiéu theo tirng chi vi khuan bao gdm: & chi Pseudomonas so sanh
vé6i bon chang tham chiéu cua vi khuan P. flourescens, ba chung P. putida, ba ching P. protegens,
hai chung P. stutzeri, bay chung P. aeruginosa, va mét chung giai trinh tu cho thay ring nhanh
cta chi Pseudomonas c6 sy phan nhanh giira cac loai tét nhat ching to rang gen 16S RNA phan
dinh tét nhat cac loai trong nhém khuan thudc chi Pseudomonas. O chi Aeromonas khi so sanh voi
ba ching A. veronii, ba chung A. salmonicida, bén ching A. hydrophyla, nim ching A. caviae,
nam chung A. dhakensis cing véi ching giai trinh tu cho thy trinh tu gen cua chi Aeromonas
phan dinh loai khong tét bang Pseudomonas tuy nhién trong nhanh cua cay phat sinh loai c6 thé
thay rang ching khuan giai trinh ty nam canh hai ching khuan c6 ma phan lap 1a V7L va NV5M
1a hai vi khuan gay bénh trén ca r6 dong da duoc nhom tac gia L. T. Nguyen (2020) cong bd trudc
d6, chirng to rang vi khuan phan I4p tai cac trai ca trén dja ban TP.HCM c6 sy tring khép véi mau
phan lap tir ngudn ca thu nhan tai khu vuc Tay Nam bo, ddy ciing 1a mot diém dang luu ¥ trong
viéc khuan gay bénh dang luu hanh trong nudi trong va van chuyén thay san. Chi vi khuan
Kosakonia khi so sanh véi cac chung tham chiéu gom béon chung K. pseudosacchari, bén chang
Enterobacter cloacae, tim chung K. sacchari nhan thay ring chang giai trinh tu ndm gan véi
chung K. sacchari, tuy nhién chung nin gan véi vi khuan trong nghién ciu c6 ngudn phan lap tir
vi khuan ¢é dinh dam va tir khu vuc tréng mia viéc tim ra ching khuan trong nghién ciru nay van
hoan toan mai. Con lai chi vi khuan Edwardsiella khi so sanh véi nam chung E. hoshinae, nim
chang E. tarda, bay chung E. ictaluri va ba ching E. piscicida thay chung khuan giai trinh ti gan
véi hai chung vi khuan E. tarda va E. ictaluri tuy nhién nghién ciru nay xéac dinh ching khuan thu
nhan duoc thudc chung E. ictaluri vi nhitng dau hiéu bénh tich ghi nhan duoc trén gan cé thu nhan
c6 dau hiéu cua bénh gan-than-ma do ching khuan nay gay ra. Tat ca cac nhom vi khuan déu st
dung chang out group 12 vi khuan Gram dwong Bacillus subtilis (KT965089.1). Biéu nay mét lan
nita khang dinh lai viéc giam dinh bang sinh hoc phan tir 1a 04 nhém khuan phan lap duoc 1a 1V,
VIIL, IX va XIV twong ung lan luot véi cac chung Pseudomonas aeruginosa, Aeromonas
dhakensis, Kosakonia sachari va Edwardsiella ictaluri.
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MNG607213.1 Kosakonia pseudosacchari strain TL8
HQ204315.1 Enterobacter sacchari strain NN208E
MWO79928.1 Kosakonia pseudosacchari strain JK146
MZA497017.1 Kosakonia pseudosacchari strain ACCE1L
K ><X621308.1 Kosakonia sacchari strain NT2020013
MNG607214.1 Kosakonia pseudosacchari strain TL13
MTS557011.1 Kosakonia sacchari strain CoN2

sal HQ204314.1 Enterobacter sacchari strain NN144E
HM748048.1 Kosakonia sacchari strain ICB 118

- 1<

MIK542920.1 Kosakonia sacchari strain NRB0O14
MIK543040.1 Kosakonia sacchari strain NRB139

NR 118333.1 Kosakonia sacchari strain SP1
HQ697329.1 Enterobacter cloacae strain B1

oo | ©OL307677.1 Kosakonia sacchari strain HGB9
MF682277.1 Enterobacter cloacae strain GA18
HQ204281.2 Enterobacter sacchari strain H><148S
MT367785.1 Kosakonia sacchari strain OsEp PlIm 15810
MG881883.1 Kosakonia sacchari strain KhAn

KJ567004.1 Enterobacter sacchari strain G1
KPO099956.1 Kosakonia sacchari strain HMF2475
NMH788982.1 Enterobacter cloacae strain CEc LGR19 1
KU324465.2 Kosakonia sacchari strain whmoe03
HMS585374.1 Enterobacter cloacae strain E23

°9 | MN199664.1 Edwardsie strain UCD-11C

la ictaluri strai

la ictaluri strain HS>-1
lla ictaluri strain CG><
lla ictaluri strain L\WW102

MN203719.1 Edwardsiella piscicida strain SNU1
LT223617.1 Aeromonas veronii strain Marseille-AA00053
MWA441232.1 Aeromonas salmonicida strain AL11

o6|| HE979858.1 Aeromonas salmon a KK-1
oo || ABO27546.1 Aeromonas salmonicida strai

SH81227
ABO27545.1 Aeromonas salmonicida strain: FPC 504

—— LC201807.1 Aeromonas hydrophila strain: HNK20.Hawraa
LCAa87870.1 Aeromonas veronii TW6-F

LCAa87867.1 Aeromonas veronii TS18-B

OK602674.1 Aeromonas dhakensis strain KdyBersqo3
LT223616.1 Aeromonas hydrophila
FR687005.1 Aeromonas hydrophila Pao31

LR991657.1 Aeromonas hydrophila strain AUO2

b ARATT]

MZ396655.1 Aeromonas 7L
MZ396654.1 Aeromonas strain N\WV5M
MF776531.1 Aeromonas dhakensis strain KN-Mc-6U21

stra.

OK602672.1 Aeromonas dhakensis strain KdyBersqoi1l
LN624814.2 Aeromonas caviae strain TWW3
LN624797.2 Aeromonas caviae strain HES
LN624796.2 Aeromonas caviae strain HE7
OL305823.1 Aeromonas dhakensis strain YPRR
LCAa87868.1 Aeromonas caviae TS19-B

LN624795.2 Aeromonas caviae strain HEG6
FJ972536.1 Pseudomonas fluorescens NO7
LN651257.1 Pseudomonas fluorescens strain B-Exp8
AB621593.1 Pseudomonas fluorescens strain: MP F29
AB621838.1 Pseudomonas fluorescens strain: MUP F84
AB621834.1 Pseudomonas putida strain: MUFP 69
AB109013.1 Pseudomonas putida strain:NA3

= Asza9825.2 Pseudomonas putida strain GP ol
AJ417073.1 Pseudomonas protegens strain PF
AJ417071.1 Pseudomonas protegens strain PGNR1

! LR216293.1 Pseudomonas protegens strain ERS3175800

EE) LN995718.1 Pseudomonas protegens strain R-54746

AJO06107.2 Pseudomonas stutzeri strain ATCC 17682
AB109011.1 Pseudomonas stutzeri strain:NAL

- v

MWA19874.1 Pseudomonas aeruginosa strain Y ONG-5

MW857131.2 Pseudomonas aeruginosa strain BGS1

OK355350.1 Pseudomonas aeruginosa strain CoE-SusPol3
©OK342119.1 Pseudomonas aeruginosa strain PSB5

99 | ©OK325680.1 Pseudomonas aeruginosa strain YL B2
OK323966.1 Pseudomonas aeruginosa strain HQS
OK287106.1 Pseudomonas MSSRF BDN17
OK287104.1 Pseudomonas sp. strain MSSRF BDN14

OKO083594.1 Pseudomonas aeruginosa strain MGL2
L KT965089.1 Bacillus sub!

s strain SRA1BI1

o.050

Hinh 3. Cay phat sinh loai cua 04 nhom vi khuép phan lap 1V, VII, IX va XIV dya trén cac
chung tham chiéu tir NCBI

Mot vai nghién ctiu tai Viét Nam trude day dé cap dén mot sb vi khuan gay bénh trén céa
r6 nhu Streptococcus iniae gay bénh den than (Tu, Huynh, & Nguyen, 2013), Streptococcus
agalactiae gay bénh xuat huyét (O. T. H. Dang, Nguyen, & Truong, 2012), A. hydrophila va
Streptococcus spp. phan 1ap tir ¢4 rd bi bénh phu mét va xuat huyét (T. T. M. Dang, Nguyen, Tran,
& Dang, 2012). Tuy nhién, trong nghién ctru nay, cac chung vi sinh dugc phan lap va dinh danh
déu 1a ngudn mau thu nhan & khu vaec TP.HCM va céc chung vi khuan khong c6 su tring Iap voi
cac cong bd trude d6. Tu va cong su (2010) chi ra, Aeromonas spp. Véi it nhat 31 loai chuyén gay
bénh xuét huyét, 16 loét trén hau hét cac dong vat thuy san, dic biét trén ca da tron. Pang chu y
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nhét 12 A. dhakensis duoc tim thiy trén mau ca bénh, trén dong vat thuy san hoic ca & trong moi
trudng nude séng, nude ao va nudc bé ca ving can nhiét va nhiét doi. Cac nghién ciru trén thé gigi
cling phat hién, c4c vi khuan gy bénh trén c4 ré ddng nhu: Chhanda va cong su (2019) nhan thay
cac chang vi khuan gay bénh trén ca ro A. testudineus & Thai Lan thuoc Salmonella spp., Shigella
spp., Klebshiella spp., va Staphylococcus spp. sau khi dugc nu6i trén cac moi truong chon loc va
kiém tra phan @ng sinh héa. Hossain va cong su (2017) sau khi phan Iap mau vi khuan gay bénh
tir mang, chat nhay, va vay cua ca ré & Bangladesh, xac dinh duoc céc chung Staphylococcus spp.,
Pseudomonas spp., Flavobacterium, Escherichia, Salmonella spp., va Vibrio spp, ... Tinh trang
lay nhi&m vi khuan trong trang trai c& & nghién ctru nay rat quan trong ddi vai hé théng ao nudi ca
gidng, ngudi chu trang trai va ngudi tiéu dung. Sy hién dién cua cac mam bénh nay dong nghia
véi viéc bung phét dich bénh nghiém trong trén ca ¢ Bangladesh. Két qua dinh danh 04 chung vi
khuan trong nghién ciru nay luu ¥, nhitng chung dang 1y nhim bénh trén c4 r6 dong A. testudineus
thu thap & cac trang trai trén dia ban TP.HCM rat da dang vaéi rat nhiéu chung vi khuan khong
tring lap nhau va déu c6 kha ning gy bénh trén con ngudi nhu Pseudomonas aeruginosa,
Aeromonas dhakensis, va Edwardsiella ictaluri. Ngay cang c6 nhiéu bang chang cho thay loai A.
dhakensis phan bé rong rai trong méi trudng va cd thé gay ra nhiéu loai bénh nhidm tring cho ca
ngudi va dong vat (P. L. Chen, Lamy, & Ko, 2016). A. dhakensis thuong bi xac dinh nham 13 A.
hydrophila, A. veronii, hoic A. caviae bang cac xét nghiém kiéu hinh thuwong mai trong phong thi
nghiém 1am sang (Figueras & ctg., 2009). A. dhakensis da cho thiy doc luc manh trén cac mé hinh
dong vat khac nhau va cac bénh nhiém tring 1am sang. Pic trung, A.dhakensis 1a loai chinh gay
nhiém tring mé mém va nhiém khuan huyét, dac biét 1a & nhitng bénh nhan bi xo gan hoic bénh
4c tinh, nhiém trang huyét do A. dhakensis gay chét ngudi cao hon nhiém tring huyét do céc loai
Aeromonas khac (P. L. Chen & ctg., 2016). Hau hét cac chung Aeromonas phan lap dugc 1a A.
dhakensis (37, 46.3%), va 13 (16.3%) la A. hydrophila, A. dhakensis la loi chiém wu thé trong s6
céc ching vi khuan Aeromonas vét thuong, va doc luc manh hon A. hydrophila (M. Chen & ctg.,
2014). Ké tiép thuong duoc biét dén 1a chung gy bénh nhiém tring dudng rudt cua ca da tron
dugc phét hién lan dau tién vao nam 1976 nhu mot bénh dich anh hudng dén kinh té san xuét ca
da tron thuwong mai. Ban dau, Edwardsiella ictaluri 12 vat chii gay bénh cu thé cho cac loai c4 da
tron (Chuah, Effarizah, Goni, & Rusul, 2016; Ikpi & Offem, 2011). Tuy nhién bao cédo cua
Adepoju, Adelaja, Amoo, Orimadegun, va Akinyinka (2021), di chi ra rang E. ictaluri c6 thé 1a
mam bénh c6 thé lay nhidm sang nguoi, dic biét 1a tré em nhu cac loai Edwardsiella va
Enterobacteriaceae khac (Adepoju & ctg., 2021). Con Pseudomonas aeruginosa khi xam nhiém
vao co thé gay nhiém khuan tiét niéu, nhidm khuan duong hd hap dudi, viém mang nio, viém
mang trong tim, viém tai giira, ... va gay bénh nhiém triing mau, véi ty Ié tir vong rat cao (N. D.
Nguyen & Nguyen, 2017). Con lai chung Kosakonia sacchari dugc tim ra trong nghién ciu nay
chi méi dugc biét dén 1a vi khuan ¢ dinh dam trén cay mia hay vi khuan phan Iap trén ruong lia
ndng nghiép, hoic 1 vi khuan dung trong cdng nghé 1én men. Tinh dén nay, van chua c6 cong bd
nao vé tinh trang Kosakonia sacchari gay bénh trén dong vat thuy san. Do d6, ddy chinh 1a diém
méi hoan toan can duoc chd trong khai thac chuyén sau lam rd thém (M. Chen & ctg., 2014;
Mertschnigg & ctg., 2020). Viéc phat hién ra ching vi khuan gép phan xay dung bo dit liéu cac vi
khuan dang luu hanh trén ca ré dong tai trang trai nudi trén dia ban TP. HCM, va tim ra chung
khuan mai 1a Kosakonia sacchari trén ca ré dong A. testudineus sé 12 tién dé cho cac hudng nghién
ctu tiép theo.
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4. Két luan va Kién nghi

Tir 110 mau ca thu nhan, nghién cau da tién hanh phan lap dugc 65 khuan lac nghi ngo ban
dau va chon loc ra 11 nhém vi khuan thuan nhat. Cac vi khuan duoc kiém tra cac dic diém, hinh
thai, sinh 1y va sinh héa, va kiém tra mac do da khang néu ra khang sinh thuéc Nhom beta-lactam
cho két qua cac vi khuan khang lan lugt Am (10/11, chiém 90.9%), Ax (10/11, chiém 90.9%), va Ci
(05/11 chiém 45.45%). Nhém lincosamide, cu thé vai khéng sinh clindamycin c6 ty 1é khang 10/11
nhom vi khuan (chiém 90.9%). Dua vao cac dic diém, hinh thai, sinh 1y va sinh héa so bo ban dau
va mirc d6 da khang khang sinh cao, 04 ching vi khuan duoc dinh danh phan tir tiép theo va lan luot
cho két qua Pseudomonas aeruginosa, Aeromonas dhakensis, Kosakonia sacchari, va Edwardsiella
ictaluri. Ca r6 dong A. testudineus va ca nudc ngot hién 1a mot trong nhitng ngudn thuc pham pho
bién nhung dang bi nhidm nhiéu vi sinh vat gay bénh khac nhau nguy hiém trén ngudi, didu nay
giong I1&n hoi chudng canh b&o cho cac trang trai nudi ca giéng va mot sé khu vuc phan phéi thay
san & TP. HCM. Tur nhitng méi nguy trén, nhém nghién ciru dé xuét tiép tuc danh gia cac nhém vi
khuan con lai chwa dinh danh dé 1ap thanh mot co sé dir liéu tham khao cho ca bénh gay ra trén thay
san nudc Ngot ndi chung va trén ¢4 ré dong A. testudineus néi riéng.
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