e TAP CHI KHOA HOC HO CHI MINH CITY UNIVERSITY OF EDUCATION

g e P = TRUONG DAI HOC SU PHAM TP HO CHi MINH JOURNAL OF SCIENCE

_'J Tap 23, Sb 8 (2026): 1772-1785 Vol. 23, No. 8 (2026): 1772-1785

ISSN: Website: https://journal.ncmue.edu.vn https://doi.org/10.54607/hcmue.js.23.8.5240(2026)
2734-9918

» Bai bao nghién ctru
KHAO SAT HOAT TiNH KHANG KHUAN IN VITRO
VA KHANG BIOFILM CUA CHUNG STREPTOMYCES SP. S5532

TREN VI KHUAN AEROMONAS HYDROPHILA GAY BENH O CA TRA
Hupnh Pong A, Nguyén Hoang Chuong”
Trieong Pai hoc Khoa hoc Tur nhién, Pai hoc Quac gia Thanh phd Ho Chi Minh, Viét Nam
“Tac gia lién hé: Nguyén Hoang Chirong — Email: nhchuong@hcmus.edu.vn
Ngay nhan bai: 13-9-2025; Ngay nhdn bai swa: 12-8-2026; Ngay duyét dang: 21-8-2026

TOM TAT

Aeromonas hydrophila 1a vi khudn gay ra bénh nhiém khudn huyét ¢ c4, gay thiét hai kinh té
ddng ké cho nganh nudi ca tra tai Viét Nam, do d@é can c6 bién phép kiém soat hiéu qud logi vi khuan
gay bénh nay trong nudi trong thaiy san. Bé ddp ing yéu cau do, trong nghién ciru ndy, mét chuing
Xa khudn da dwoc phan Idp tir mdu nuwdc tai tinh Pong Thap (Viét Nam) va ching nay thé hién hoat
tinh khang khudn dsi véi A. hydrophila. Ching xa khudn ndy dwoc dinh danh I& Streptomyces sp.
SS532 dira trén ddc diém hinh thai va gen chi thi 16S rRNA. Hoat tinh khang khudn cua ching SS532
on dinh ¢ nhiét d@é cao, trong nhiéu khodng pH khac nhau; hoat tinh khang khudn khéng bi mat sau
khi xi Ii véi tia cuc tim va proteinase K ¢ nong d@é 1 mg/ml. SS532 con cho thdy hogt tinh phé réng
doi véi cac vi khuan gay bénh khac, va hoat tinh ndy diroc duy tri qua chin thé hé lién tiép. Cao chiét
ethyl acetate tir méi trieong nudi cdy cua SS532 c6 gia tri MIC 12 640 ug/ml doi véi A. hydrophila va
cao chiét nay thé hién kha ndng irc ché tao mang sinh hoc rat manh, bdt dau tir nong dé 0,04X MIC.
CAc két qua trong nghién cizu nay la tién dé cho cac nghién cizu tiép theo nham sing dung chuing
Streptomyces sp. S$532 trong phong chang bénh nhiém khudn huyét do A. hydrophila gay ra ¢ ca.

Tir khoa: Aeromonas hydrophila; hoat tinh khang khuan; ca tra; Streptomyces sp. SS532; Viét Nam

1. Giéi thieu

Nganh nudi trong thay san giit vai trd quan trong trong nén kinh té Viét Nam, dong gop
dang ké vao tang truong téng san pham ndi dia (GDP) va kim ngach xuét khau trong nhiéu
nim qua. Trong sb cac loai nudi chu luc, ca tra (Pangasianodon hypophthalmus) 1a déi twong
thity san nuéc ngot 6 gié tri kinh té cao, chiém ti trong I6n trong tong kim ngach xuat khau
thity san caa ca nuéc. Khu vuc dong bang séng Ctru Long, dic biét tai cac tinh Pong Thap,
An Giang va Can Tho, dugc xem 1a viing nudi trong diém, cung cap phan 16n san luong ca tra
phuc vu tiéu thu noi dia va xuat khau sang nhiéu thi truong quéc té (Phan et al., 2009). Tuy
nhién, song song véi sy phét trién vé san luong va gid tri, nghé nudi ca tra hién dang d6i mat
véi nhiéu thach thirc, trong d6 c6 cac bénh truyén nhidm do vi khuan gay ra.

Cite this article as: Huynh, D. A., & Nguyen, H. C. (2026). Investigation of the in vitro antimicrobial and anti-
biofilm activities of Streptomyces sp. SS532 against Aeromonas hydrophila causing septicemia in pangasius.
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Trong cac bénh vi khuan phé bién, bénh xuat huyét do Aeromonas hydrophila duoc
xem 1a tac nhan chinh gay thiét hai ning né cho nghé nuéi c4 tra thuong pham (Dang et al.,
2021). A. hydrophila la vi khuan Gram &m, phan b6 rong rii trong méi trudng nudc, gay ra
triéu chung xuat huyét ngoai da, loét va hoai tir md, 1am suy giam sirc khoe ca va co thé dan
dén tir vong hang loat (Sarker & Faruk, 2016). Bién phap phé bién hién nay dé kiém soét
bénh nay la sir dung khang sinh. Tuy nhién, viéc st dung khang sinh trong thuy san co6 cac
hé qua tiéu cuc nhu sy xuat hién cua cac chung vi khuan khang thudc, nguy co ton du khang
sinh trong san pham thuay san anh huéng dén sirc khoe ngudi tidu ding va sy 6 nhidm moi
truong nudc do tich tu khang sinh trong bun day ao nuéi (Ljubojevic Peli¢ et al., 2024).

Trong béi canh d6, viéc khai thac cac ngudn vi sinh vat tu nhién, dic biét 1a cac chung
c6 kha nang sinh hop chat khang khuan, duoc xem 1a mot hudng di tiém ning. Xa khuan
(Actinobacteria), dic biét 1a chi Streptomyces, tir 1au di dwoc biét dén 1a ngudn san xuat
phong pht cac hop chit thtr cip c6 hoat tinh sinh hoc manh, bao gom khang sinh, khang
nam, khang ki sinh triing va céc hoat tinh sinh hoc khac. Pang chii ¥ 1a hon 70% cac loai
khang sinh hién c6 duoc phan lap tir xa khuan, trong d6 phan 16n thugc vé chi Streptomyces
(Alam et al., 2022). Diéu nay ma ra trién vong cd thé sir dung céc xa khuan trong viéc kiém
soat bénh xuét huyét do A. hydrophila gay ra ¢ cé tra.

Xuat phét tir nhitng Ii do trén, ching tdi thuc hién nghién ciru nay véi ndi dung bao
gom cu thé: (1) phan lap va sang loc cac chung xa khuan tir mau dat va nudc thu thap tai
tinh Dong Thap; (2) danh gia hoat tinh khang khuan di véi A. hydrophila; (3) dinh danh
hinh thai va phan tir chung cé hoat tinh manh nhét; (4) khao séat phé khang khuan, do bén
hoat tinh, kha ning duy tri hoat tinh qua nhiéu lan cdy chuyén, xac dinh ndng do wc ché téi
thiéu (MIC) va danh gia kha ning wc ché hinh thanh biofilm. Két qua nghién ctu ki vong s&
g6p phan cung cip ngudn vi sinh vat ¢6 tiém ning tng dung cao trong phong tri bénh xuét
huyét do A. hydrophila & ca tra, dong thoi dong gop co s khoa hoc cho viéc phat trién cac
giai phép thay thé khang sinh mot cach an toan, hiéu qua va bén viing.

2. D6i twong va phuwong phap nghién ciu
2.1. Déi twong nghién crru
2.1.1.Vi khuan

Chung vi khuan A. hydrophila va Edwardsiella ictaluri gay bénh c4 tra dugc cung cap
bai Phong Thi nghiém Cong nghé Sinh hoc Phéan tir, Truong Pai hoc Khoa hoc Tu nhién,
Pai hoc Qudc gia Thanh ph H6 Chi Minh. Cac chung vi khuan khac nhu Enterobacter spp.,
Staphylococcus aureus, Vibrio parahaemolyticus, Escherichia coli, Klebsiella pneumoniae,
Acinetobacter baumannii, Pseudomonas aeruginosa va Enterobacter cloacae dugc cung cap
boi Trung tam Nghién ctu va Ung dung Sinh hoc (74 Pudng sé 2, Khu dan cu Binh Hung,
xd Binh Hung, Thanh phé H5 Chi Minh).

2.1.2. CAc mau ddt, muoc

C4c mau dat, nude duoc thu thap tai cac dia diém khac nhau tai tinh Bdng Thap. Toa
d6 thu thap mau theo GPS dugc ghi nhan va trinh bay trong Bang 1. Cac mau dét, nudc duoc
van chuyén vé phong thi nghiém trong ngay va giit & 4°C cho dén khi phan 1ap xa khuan.
2.1.3. Cdc méi truong, hoé chadt
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Moi truong nutrient agar (NA), Mueller-Hinton agar (MHA) dugc st dung dé nudi cay
va khao sat hoat tinh khang khuan trén chung A. hydrophila. Méi truong Soya Flour
Mannitol (SFM) (Kieser et al., 2000) dugc sir dung dé phan 1ap, nudi cay va méi tredng A4H
(Bui, 2006) dé khao sat kha ning sinh hoat tinh khang khuan cua cac ching xa khuan. Céc
khang sinh nhu cycloheximide, nystatin va acid nalidixic dugc mua tir GoldBio (Mi). Céc
hod chat tach chiét DNA, PCR dugc mua tir Cong ty TBR (Viét Nam).

2.2. Phwong phap nghién ciru
2.2.1. Phan ldp c&c ching xa khudn tir cAc mdu dat, nuéc

Céc chung xa khuan duogc phan 1ap tir cac mau dét, nude theo quy trinh di duoc cong
b6 bai Huynh va cong su (2024). Céc chung xa khuan duoc 1am thuan va gitt & -20°C trong
dung dich 30% glycerol dé bao quan cho céc thi nghiém tiép theo.
2.2.2.Khuéch tan khang sinh trén thach

Tir dng giit chung, cac chang xa khuan duoc cdy chuyén trén méi truong SFM va dé
& 30°C trong 5 ngdy. Sau do, cac chung xa khuan duoc cy tiép trén moi truong A4H trong
5 ngay ¢ 30°C. Chung A. hydrophila duoc nudi trén méi truong NA, sinh khéi cua ching
duoc hod voi NaCl 0,9% vé trang dé dat nong d6 108 CFU/mI. Dich vi khuan A. hydrophila
nay duoc trai trén mdi truong MHA. Céc khdi thach tir méi truong A4H nudi cy céc chung
xa khuan duoc dat trén méi truong MHA di cay A. hydrophila va dé ¢ 37°C trong 16-18 gio.
Hoat tinh khang khuan duoc xac dinh bang cach do duong kinh vong vo khuan tai cac khoi
thach (Balouiri et al., 2016).
2.2.3.Dinh danh hinh thai va phan ti

Sinh khéi ching xa khuan muc tiéu duoc phét trén lam kinh va dugc quan sat dudi
kinh hién vi quang hoc véi vat kinh 40X va thi kinh trong camera ki thuat s6 5 Mp, hinh anh
thu nhan duoc xt Ii bang phan mém Hayear. Ngoai ra, sinh khdi caa chang xa khuan muc
tiéu duoc sir dung dé tach chiét DNA bo gen bing phuong phap phenol/chloroform. Phan
ting PCR Vvéi cap primer 27F-1492R duoc thiét 1ap trén DNA bd gen ndy nham nhan ban
gen 16S rRNA. San phiam PCR duoc giai trinh ty nucleotide va hiéu chinh bang phan mém
SnapGene Viewer. Trinh tu 16S rRNA cua ching xa khuan muc tiéu duoc giri vao co sé dit
ligu GenBank va duoc sir dung dé dinh danh nh& cong cu 16S-based ID cua trang web
EZBioCloud tai dia chi www. https://www.ezbiocloud.net/identify.
2.2.4.Khao sat tinh bén déi véi nhiér dé, pH, tia tir ngoai, proteinase K

Chung Streptomyces sp. SS532 duoc nudi cy trén méi truong thach A4H trong 5 ngay
& 30°C. Sau d6, dich nudi ciy chiét ra tir méi trudng A4H nudi ciy chung SS532 duogc xu 1i &
cac nhiét 46 60°C, 80°C va 100°C trong thoi gian 60 phut. Bong thoi, dich nudi cay ciing duoc
diéu chinh pH tir 2 dén 12 dé khao st anh huong caa do pH. Ngoai ra, dich nudi ciy con duoc
xtr Ii véi enzyme proteinase K & ndng d6 1 mg/mL va chiéu tia tir ngoai (UV) trong 60 phit.
Mau dich khdng qua xt li dwoc sir dung lam ddi chimg duwong. Dich méi truong A4H khong
nudi ciy chang SS532 dugc xir li theo cac didu kién tuong tu duge ding lam ddi ching am.
Sau khi xir i, tat ca cac mau dich dugc dem kiém tra hoat tinh khang khuan bang phwong phép

1774


https://www.ezbiocloud.net/identify

Tap chi Khoa hoc Trwdng BPHSP TPHCM Tdp 23, S6 8 (2026): 1772-1785

khuéch tan trén thach. Phan tram hoat tinh con lai duoc xac dinh bang ti s6 duong kinh vong
vO khuan ciia mau xir 1i va duong kinh vong vo khuan ciia mau dbi chimg dwong.
2.2.5.Khdo sét tinh thoai ho& qua céc thé hé

Chung Streptomyces sp. SS532 dugc nudi cdy trén moi truong SFM & 30°C trong 5
ngay. Sinh khéi thu dugc sau d6 duoc ciy chuyén sang moi truong A4H va tiép tuc nudi &
30°C thém 5 ngay nita dé tao hoat tinh khang khuan, déng thoi ciing duoc ciy lai 1&n mai
truong SFM cho thé hé ké tiép. Quy trinh nay duoc l13p lai lién tiép trong chin chu ki. Hoat
tinh khang khuan duogc danh gia bang cach do dudng kinh vong vo khuan bang phuong phap
khuéch tan trén thach.
2.2.6.Thu nhdn cao chiét ethyl acetate va déanh gid nong dé irc ché toi thiéu (MIC)

Moi truong A4H nubi cay ching Streptomyces sp. SS532 duoc say kho va chiét xuat
ngam kiét véi dung méi ethyl acetate. Dung mdi duoc 1am bay hoi bang phuong phap ¢
quay dé thu nhan cao chiét. Cao chiét dugc pha lodng trong méi truong MHA dé tao ra day
ndng do 0, 20, 40, 80, 160, 320, 640, 1280 va 2560 pg/ml. Sau dé, 10* CFU/mI A. hydrophila
duoc khao sat trén day nong do cao chiét ndy. Nong do wc ché téi thiéu (MIC) cua cao chiét
dbi vai A. hydrophila la nong d6 cao chiét thip nhat wc ché su phat trién cua A. hydrophila
sau 16-18 gio nudi cdy (Campanile et al., 2020). Trong thi nghiém nay, san pham BayMet
chira 40% khang sinh oxytetracycline duoc sir dung nhu déi chimg duong véi ddy nong do
0, 1,25, 2,5, 5, 10, 20 ug/ml.
2.2.7.Ddnh gid hoat tinh ¢ ché biofilm

10* CFU A. hydrophila dugc cdy vao 200 ul méi trudong MHB va méi truong MHB ¢6
chira cao chiét & cac nong do 0,04X, 0,08X, 0,1X, 0,25X, 0,5X va 1X MIC trong dia 96
giéng va dé & 37°C qua dém. Sau do, méi trudng trong cac giéng dugc hit bo va cac giéng
nay duoc rira v6i dung dich PBS trugc khi ¢é dinh véi methanol. Tiép theo, methanol dugc
loai bo va cac giéng dugc 1am kho trude khi duoc nhudém véi dung dich 0,1% tim tinh thé.
Dung dich tim tinh thé duoc loai bo, cac giéng duoc 1am khd va giai nhuom voi ethanol
95%. Mau tim trong céc giéng duoc do quang phd & budc séng 595 nm. Sé liéu do quang
phd dugc st dung dé tinh ra phan tram &c ché hinh thanh biofilm cua cao chiét tai cac ndng
d6 khac nhau (Manandhar et al., 2018).

3. Kétqua
3.2. Phan lgp va khdo sat hoat tinh khang khudn céac ching xa khudn tir céc
méu dd't, nuoc

Tir cAc mau dat va nude thu thap o tinh Pong Thap, ching toi da phan 1ap dugc 9
chung xa khuan véi cac thong tin di kém duoc trinh bay trong Bang 1. Cac chang xa khuan
nay déu phat trién trén méi trudng phan 1ap chira cic khang sinh nhu cycloheximide,
nystatin, acid nalidixic. Tiép theo, cac ching xa khuan nay dugc khao sét hoat tinh khang
khuan bang phuong phap khuéch tan trén thach.
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Bdng 1. Két qua phan ldp va khdo sét hogt tinh khang khudn cia c&c ching xa khudn

STT Ténchiing ;%zﬂ Pia diém thu miu ?/%UQEUE'S? n\]/ ;)nr;g
1 SS527 bat 10,25406’ N, 105,73245’ E 0
2 SS529 Dt 10,27359° N, 105,75760" E 0
3 SS530 Dat 10,27359’ N, 105,75760° E 0
4 S5532 Nuoc 10,27359’ N, 105,75760° E 23
5 SS533 Nudc 10,25406’ N, 105,73245’ E 0
6 SS534 Nudc 10,25406’ N, 105,73245’ E 0
7 SS550 Pt 10,26724’ N, 105,75085’ E 0
8 SS551 Pt 10,26724’ N, 105,75085’ E 0
9 SS552 Dat 10,26724’° N, 105,75085’ E 0

Két qua & Bang 1 cho thiy chi c6 chung xa khuan SS532 thé hién hoat tinh khang
A. hydrophila véi dudng kinh vong v khuan 1a 23 mm. Vi vay, chung phan lap nay duoc
chon cho céc thi nghiém tiép theo nham dinh danh chung nay ciing nhu khao sat cac dac tinh

khéng khuan in vitro cua chang.

3.3. Pinh danh chiing xa khudn SS532
Chung SS532 hinh thanh khuan lac c6 dang tia lan ra bén ngoai va sinh bao tir mau
xam trén bé mat khuan lac. Céc khuan lac khdng tiét sac t ra méi truong (Hinh 1A).

Gk e

Hinh 1A. Hinh dang khudn lac chung xa khudn $S532
Hinh théi té bao cua chung xa khuan SS532 quan sat dudi kinh hién vi quang hoc duoc
trinh bay trong Hinh 1B.

Hinh 1B. Hinh thai té bao duwdi kinh hién vi quang hoc cia ching xa khudn SS532
Hinh anh dudi kinh hién vi quang hoc cho thay chang vi khuan SS532 ¢6 ciu tao tir cac soi
khuan ti, mot sb soi khuan ti biét hoa thanh chudi bao tir. Kich thudc cua khuan ti va bao tir SS532
khoang 1 um ddi chiéu theo thang do. Tiép theo, DNA b gen duoc tach chiét tir sinh khéi SS532
va 1am ban mau dé nhan ban gen 16S rRNA dé dinh danh phan tir ching nay. Trinh tu 16S rRNA

1776



Tap chi Khoa hoc Trwdng BPHSP TPHCM Tdp 23, S6 8 (2026): 1772-1785

cua ching SS532 duoc gui vao co so dit liéu GenBank va duoc cap ma so truy cap 12 PX271029.
Két qua phan tich bang cong cu 16S-1D trén trinh tu gen 16S rRNA ciia SS532 cho thay trinh tu
ndy c6 do trong dong va do hoan chinh so sénh trén 95% vai trinh tu 16S rRNA cta cac chung
Streptomyces trong co sé dir liéu (Hinh 2). Tir cac két qua phan lap, dinh danh hinh thai va phan
ttr, chung vi khuan SS532 duoc dat tén 1a Streptomyces sp. SS532.

BloCloud

Identification Result """
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Q @ O 0 0 & 0 O © @

1

Hinh 2. Két qua dinh danh phan tiz chiing SS532 bang cong cu 16S-1D

3.4. Phé khang khudn cia chiing Streptomyces sp. SS532

Ngoai A. hydrophila, ching ti con khao sat hoat tinh khang khuan cua ching SS532
trén nhiéu loai vi khuan khac nhau dé xac dinh phd khang khuan caa ching. Bang 2 cho thiy
chang xa khuan SS532 thé hién hoat tinh khang khuan trén céc chung vi khuan gy bénh trir
V. parahaemolyticus va P. aeruginosa. Dic biét, chung xa khuan SS532 thé hién hoat tinh
khang khuan trén E. ictaluri, 1a mot vi khuan khac ciing gay bénh gan than mu trén cé tra
vé6i vong vo khuan 1a 23 mm.

Bdng 2. Pho khang khudn cua Streptomyces sp. SS532

STT Chung vi sinh vat khao sat Vong vo khuan (mm)
1 Edwardsiella ictaluri 23
2 Enterobacter spp. 21
3 Staphylococcus aureus 21
4 Vibrio parahaemolyticus 0
5 Escherichia coli 15
6 Klebsiella pneumoniae 17
7 Acinetobacter baumannii 20
8 Pseudomonas aeruginosa 0
9 Enterobacter cloacae 15
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3.5. Tinh bén cia hogat tinh khang khudn déi véi cdc diéu kign bt lgi
Két qua khao sat tinh bén cua hoat tinh khang khuan tir dich nudi ciy trén mai truong
A4H cua chung Streptomyces sp. SS532 trong cac diéu kién bat loi nhu nhiét d6 cao, pH cuc
doan, bi chiéu tia tir ngoai va bi xu Ii v&i protease dugc trinh bay trong Bang 3.
Bdng 3. Két qua khdo sat tinh bén hoat tinh khang khudn cua Streptomyces sp. SS532

biéu kign xir Ii Mau khio sat Hoat tinh con lai (%)
A4H-SS532 (khdng xtr 1i) 100
Nhiét d6 A4H-SS532 (xtr I{ 0 60°C) 100
e A4H-SS532 (xir li & 80°C) 91,67
A4H-SS532 (xir li ¢ 100°C) 83,33
A4H-SS532 (khdng xtr 1i) 100
A4H-SS532 (xir li o pH 2) 91,67
A4H-SS532 (xir li & pH 3) 100
A4H-SS532 (xir li & pH 4) 100
A4H-SS532 (xir li & pH 5) 100
H A4H-SS532 (xir li & pH 6) 100
P A4H-5S532 (xir Ii 6 pH 7) 100
A4H-SS532 (xir li & pH 8) 100
A4H-SS532 (xir li 6 pH 9) 100
A4H-SS532 (xir Ii o pH 10) 91,67
A4H-SS532 (xir Ii ¢ pH 11) 91,67
A4H-SS532 (xir li ¢ pH 12) 0,00
Proteinase K A4H-SS532 (kh@ng Xu i) 100
A4H-SS532 (xu li véi proteinase K) 100
Tia tir ngoai A4H-SS532 (khQng xu i) - 100
: A4H-SS532 (xur i véi tia tir ngoai) 100

Két qua khao sat & Bang 3 cho thdy, dich nudi ciy hoat tinh khang khuan cua chung
SS532 van dugc duy tri ¢ nhiét do dén 100°C véi hoat tinh con lai 1a 83,3%. Céc diéu kién pH
di tir pH 2 cho dén 11 khong lam thay d6i hoat tinh khang khuan, tuy nhién hoat tinh khang
khuan bi mat & pH 12. Twong tu, hoat tinh khang khuan ciia chang SS532 khéng bi anh huéng
khi xur 1i voi tia tir ngoai va proteinase K (1 mg/ml) trong 60 phat. Mau ching am 1a moi
truong A4H xir Ii tai cac diéu kién bat loi ndy khdng thé hién hoat tinh khang khuan.

3.6. Khd ndng giir hogt tinh qua céc lan cdy chuyén

Chung Streptomyces sp. SS532 duoc cdy chuyén 9 lan lién tiép va hoat tinh khang
khuan dugc danh gia sau mdi 1an cdy chuyén. Két qua & Bang 4 cho thiy chung SS532 van
gitt duoc hoat tinh khéng A. hydrophila sau 9 lan cdy chuyén lién tiép v6i duong kinh vong
v khuan cuia 9 lan ciy chuyén 1a tuong duong nhau.

Bdng 4. Hogt tinh cua Streptomyces sp. SS532 qua 9 lan cay chuyeén lién tiép

Thé h¢ F1 F2 F3 F4 F5 F6 F7 F8 F9
Puong kinh vong vé khuan (mm) 17 17 18 17 17 17 16 16 16

3.7. Néng dp irc ché téi thiéu va khd nang irc ché biofilm
Cao chiét ethyl acetate tir méi truong nudi cdy ching Streptomyces sp. SS532 ¢6 ndng
d6 tc ché ti thiéu dbi voi A. hydrophila 1a 640 ug/ml (Hinh 3A). B6i ching duong 14 san
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pham BayMet chira 40% khang sinh oxytetracycline c6 nong do @c ché téi thiéu ddi véi A.
hydrophila la 10 ug/ml (Hinh 3B).

: J WD
Hinh 3A. Nong dé ¢ ché téi thiéu cua cao chiét ethyl acetate trén A. hydrophila. 1: MHA
chira 5% DMSO; 2-9: MHA chira cao chiét vdi cac nong dé 0, 20, 40, 80, 160, 320, 640,
1280 va 2560 wg/mi

o Jf i £ ' _".,;"_ : l- =% Y 6 .‘"".'.
| - Kk il § iy S\ - |

Hinh 3B. Néng dé irc ché téi thiéu cua san pham BayMet trén A. hydrophila. 1: MHA chia
5% DMSO; 2-6: MHA chsa cao chiét véi cac nong dg 0, 1,25, 2,5, 5, 10 va 20 ug/ml

Tiép theo, két qua hoat tinh e ché hinh thanh biofilm A. hydrophila cua cao chiét ethyl
acetate tir moi truong nudi cdy Streptomyces sp. SS532 dwa trén ndng do wc ché tdi thiéu
duogc trinh bay trong Hinh 4.

120 = 989 i
1000

a8 4 98,9

100
80+
60

e ché (%)

40

0X 0,04X 0,08X 01X 0,25X 05X 1X
Néng dé trc ché téi thiéu

Hinh 4. Hoat tinh izc ché biofilm cua cao chiét ethyl acetate trén A. hydrophila

Cao chiét thé hién hoat tinh &rc ché hinh thanh biofilm A. hydrophila bét dau tir ndng
d6 0,04X MIC véi 70,7% hoat tinh tc ché. Hoat tinh tc ché ting 1én va dat dén muc béo
hoa tir 98,4 dén 100% theo ndng d6 cao chiét tir 0,08X dén 1X MIC.
3.7. Thdo lugn

Tir cac mau dat, nude thu thap tir cac dia diém khéc nhau tai tinh Bong Thép, ¢6 9 ching
xa khuan moc dugc trén méi trudng phan lap. Cac ching xa khuan ndy ¢ kha niang moc trén
mdi truong phan 1ap chira cac khang sinh nhu nystatin, cyclcoheximide (co tac dung wc ché
nam méc) va acid nalidixic (cd tac dung wc ché nhém vi khuan Gram am). Két qua nay xac
nhan dic tinh kiéu hinh caa nhém xa khuan khi cac vi khuan thuoc nhém nay c6 dac tinh Gram
dwong va khéang lai cac khang sinh tc ché nhém nim méc. Qua thi nghiém khao sét hoat tinh
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khéng A. hydrophila thi trong 9 chiing xa khuan da phén 1ap chi c6 chung xa khuan SS532 thé
hién hoat tinh khang khuan véi duong kinh vong vo khuan 1a 23 mm. So véi mét sé nghién
ctru phan 1ap cac chung xa khuan khang A. hydrophila trude thi hoat tinh khang khuan cua
chang xa khuan SS532 duoc xép vao loai tuong ddi manh (Quach et al., 2024; Selvakumar et
al., 2010). Tiép theo, ching xa khuan SS532 dwoc quan sat vé mat hinh thai va dinh danh vé
mat sinh hoc phan tir dua trén gen 16S rRNA. Trén mat thach SFM, khuan lac ching xa khuan
SS532 phét trién cham, c6 dang khd, khdng nhay, bé mat xu xi va nhin nheo. Khuan lac hinh
thanh hé soi co chit 4n su vao mdi trudng va hé soi khi sinh phét trién trén bé mit, tao 1op
bao tir c mau xam. Chang SS532 khong sinh sac té khuéch tan trong méi truong thach. Bac
tinh vé& hinh dang khuan lac cua ching SS532 c¢6 d6 tuong déng cao vai khuan lac caa céc
chang xa khuan, dac biét cac xa khuan thugc chi Streptomyces (Kieser et al., 2000). Hinh théi
té bao cua chung SS532 dudi kinh hién vi quang hoc xac nhan cau tao tir cac khuan ti va cac
khuan ti d& biét hoa thanh chudi mang bao ti. Bé dinh danh chang xa khuan SS532, gen 16S
rRNA cta ching SS532 dugc thu nhan va sir dung nhu mot marker dinh danh phan tir. Trong
phan loai xa khuan noi riéng va vi khuan néi chung, phan tich trinh tu gen 16S rRNA duoc sir
dung rong rii va duoc xem 4 tiéu chuan vang cho viéc xac dinh vi tri phan loai (Hackmann,
2025). Két qua phan tich 16S rRNA cua SS532 cho thay ching SS532 ¢6 do twrong ddng cao
(hon 95%) vai gen 16S rRNA cua cac chung Streptomyces trong co so dir ligu. Muc tuong
dong 1on hon 95% gen 16S rRNA 13 ngudng dinh danh & mirc d6 chi (genus) nhung chua du
dé xac dinh dén muc loai (species) & vi khuan (Schloss & Handelsman, 2005). Dic biét dbi
Véi chi Streptomyces, trinh tu gen 16S rRNA don 1¢ thuong khong da do phan giai dé dinh
danh dén muc loai (species) do mirc d6 tuong dong trinh tu rat cao giira cac loai trong chi nay
(Mispelaere et al., 2024). Trong trudng hop dé, viée dinh danh dén muc loai doi hoi phai ap
dung phuong phap phan loai da giai doan (polyphasic taxonomy). Phuong phap nay bao gdbm
su két hop gitra cac dic diém hinh thai, sinh li-sinh hoa, phan tich di truyén nham thé hién rd
cau trdc khuan ti, chudi bao tur va hinh théi bao tir ciia ching can dinh danh (Landwehr et al.,
2018). Vi vay vai cac dir liéu dinh danh hién cé trong nghién ciu nay, chung SS532 duoc dat
tén la Streptomyces sp. SS532.

Ngoai A. hydrophila, Streptomyces sp. SS532 cho thay cd hoat tinh trén cac vi khuan
gay bénh khac nhau bao gdom Enterobacter spp., S. aureus, E. coli, K. pneumoniae, A.
baumannii va E. cloacae v4i duong kinh vong vo khuan dao dong tir 15-20 mm, dic biét Ia
dbi voi E. ictaluri 1a vi khuan gay bénh gan than mu trén cé tra voi duong kinh vong vo
khuan 1a 23 mm. Phé khang khuan twong di rong cua chung SS532 1a mét wu diém trong
viéc kiém soét bénh nhiém khuan & ca tra trong méi trudng tu nhién. Trong moi trudng ao
nudi c6 thé chira nhiéu loai vi khuan gay bénh khéac nhau c6 thé cuing ton tai vai A. hydrophila
(Richard et al., 2020), vi vay phd khang khuan rong sé gitp tc ché dong thoi nhiéu tac nhan
gay bénh, giam nguy co bung phat dich do su cong hudng cua nhiéu loai vi khuan. Ngoai ra,
phd khang khuan rong caa Streptomyces sp. SS532 khong chi c¢6 y nghia kiém soat A.
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hydrophila, ma con giam nguy co nhiém tring tha phat do cac vi khuan co hoi chinh nhu
Aeromonas, Flavobacterium, Vibrio c6 trong ao nudi (Derome et al., 2016). Diéu nay dic biét
quan trong trong hé ao nudi tham canh, noi ca thudng bi stress va suy giam mién dich.

Hoat tinh khang khuan caa Streptomyces sp. SS532 duoc duy tri trong cac diéu kién
bat loi nhu nhiét do cao, ddy pH rong, bi xu | tia tir ngoai va enzyme protease. Tinh bén nay
la can thiét trong qua trinh tng dung chang SS532 1am ché pham khang khuan dé kiém soat
bénh nhim A. hydrophila & ca vi méi trudng nudi thuy san thuong chiu tac dong cua bién
dong nhiét do, pH, tia tir ngoai va sy hién dién caa nhiéu enzyme ngoai bao dan dén sy phan
huy cta cac khang sinh trong thuy san nhu da dugc dé cap trong céc nghién ctu (Lei & Lai,
2019; Zheng et al., 2022). DBé so sanh, chung Streptomyces enissocaesilis L-82 ciing thé hién
tinh bén cao trong hoat tinh khang khuan dbi véi cac diéu kién bat loi nhu nhiét do (dén
90°C), céc protease, pH (tir 1 dén 13) va xur Ii tia tir ngoai dén 60 phut. Tinh bén cao cho
phép st dung chang S. enissocaesilis L-82 trong thuc té nudi ca vang (Carassius auratus)
chdng lai bénh nhidm khuan gay ra bai A. hydrophila (Long et al., 2024).

Kha niang duy tri hiéu qua khang khuan trong cac diéu kién khic nghiét tao thuan loi
cho viéc san xut, bao quan, str dung ché pham sinh hoc dua trén chiung SS532 vé sau. Diéu
dang chu ¥ 1a hoat tinh khang khuan caa Streptomyces sp. SS532 duoc duy tri qua 9 lan cay
chuyén lién tiép cho thay tinh 6n dinh di truyén caa dic tinh nay. Su 6n dinh qua nhiéu thé
hé ciing gitip giam nguy co suy giam hoat tinh trong qua trinh bao quan gidng gbc va san
Xuat ché pham, déng thoi 1am tang tinh tin cay khi @ng dung ngoai thuc té trong moi truong
nudi thuy san.

Hoat lec khang khuan cua Streptomyces sp. SS532 dwoc xac nhan théng qua thi
nghiém khao sat ndng do wrc ché téi thiéu cua cao chiét ethyl acetate tir moi truong nudi cdy
ctia chung. Nong do tc ché tdi thiéu dat duoc 12 640 ug/mL. Mic du chua c6 cach danh gia
hoat lyc khang khuan trén cao chiét tir vi sinh vat (Quach et al., 2022), tuy nhién déi chiéu
véi cach danh gia duoc stir dung trén cao chiét tir thuc vat thi voi gia tri MIC 1a 640 ug/mL
thi cao chiét ethyl acetate tir moi truong nudi cdy chung Streptomyces sp. SS532 duoc xép
vao nhom twong d6i manh (Taguri et al., 2006). Di véi cac chat khang khuan thi gia tri MIC
thap s& 12 mot wu thé vi ching gidp loai trir hiéu qua vi khuan gay bénh ¢ néng do thap, it
gay hai cho sinh vat chu (Downes & Goldman, 2021; Falagas et al., 2012). Gia tri MIC trong
nghién ctru nay 1a co s& dé khao sét kha niang wc ché hinh thanh biofilm & A. hydrophila cua
cao chiét ethyl actetae. Streptomyces sp. SS532 cho thay c6 kha ning uc ché hinh thanh
biofilm manh véi két qua e ché biofilm 12 70,7% ngay tir ndng do cao chiét 12 0,04X MIC
va dat ¢én muc cao nhat tir ndong do 0,08X dén 1X MIC khi cao chiét tir chung SS532 da
loai bo 98,4 dén 100% yéu té doc luc nay cua A. hydrophila. Viéc wc ché sy hinh thanh I6p
bao vé caa A. hydrophila khdng chi 1am cho vi khuan tré nén nhay cam hon véi cac chat
khang khuan, ma con gitp chiing d& dang bj loai bo boi hé mién dich caa vat chu (Montanari
et al., 2025). Pay la mot dic tinh dang mong doi vi hé mién dich cua vat chu tiéu diét A.
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hydrophila khéng phan biét chung nhay hay khang khang sinh. Diéu nay dic biét c6 ¥ nghia
trong bdi canh A. hydrophila khang khang sinh dang phé bién trong nuéi trong thuy san theo
cac nghién citu méi nhat (Jeamsripong et al., 2025).

Cac nghién cuu tiép theo sé tap trung danh gia doc tinh cp (acute toxicity) cua cao
chiét thu dwoc tir moi truong nudi cay Streptomyces sp. SS532 trén mo hinh ¢ tra, ddng thoi
khao séat kha ning bao vé cua cao chiét trong md hinh ca tra gay nhim A. hydrophila. Trong
truong hop céc thi nghiém in vivo trén mé hinh cé tra cho két qua kha quan, chiang SS532 s&
duoc tién hanh giai trinh ty toan bo hé gen nhiam xac dinh chinh xac vi tri phan loai hoc,
cling nhu 1am co sé cho viéc nghién ciru cac con dudng sinh tong hop hop chét thir cap cé
hoat tinh khang khuan cua chang nay.

4.  Kétluan

Tir c4c mau dat va nudc thu thap tai Pong Thap, chang t6i dd phan 1ap va dinh danh
duoc Streptomyces sp. SS532. Chung xa khuan nay thé hién hoat tinh khang khuan khéang A.
hydrophila va cac vi khuan gy bénh khac. Hoat tinh khang khuan caa chung SS532 bén
trude cac tac dong bat loi cua nhiét do, pH, tia UV, protease va duoc duy tri sau nhiéu lan
cay chuyén lién tiép. Cao chiét ethyl acetate tir chung nay c6 gia tri MIC 640 pg/ml ddi véi
A. hydrophila va thé hién hoat tinh e ché hiéu qua sy hinh thanh biofilm caa A. hydrophila.
Nhitng két qua trong nghién ciru nay 1a tién dé cho cac nghién ctiu tiép theo nham phat trién
thanh ché pham sinh hoc gitp kiém soét bénh xuat huyét ¢ ca tra do A. hydrophila trong nudi
trong thuy san.

% Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.
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ABSTRACT

Aeromonas hydrophila causes fish septicemia and substantial economic losses in Vietnamese
pangasius farming, creating a need for effective control of this pathogen in aquaculture. To address
this need, this study isolated a bacterial strain from a water sample collected in Dong Thap Province,
Vietnam, and found that it exhibited antibacterial activity against A. hydrophila. The isolate was
identified as Streptomyces sp. SS532 based on morphological characteristics and the 16S rRNA gene.
Its antibacterial activity remained stable at high temperatures and across a wide pH range and was
retained after exposure to ultraviolet radiation and protease treatment. SS532 also exhibited
relatively broad-spectrum activity against other bacterial pathogens, which was maintained over
nine successive generations. The ethyl acetate extract from the SS532 culture had a minimum
inhibitory concentration (MIC) of 640 ng/mL against A. hydrophila and showed strong antibiofilm
activity at concentrations from 0.04x MIC. These findings provide a basis for further research on
the use of Streptomyces sp. SS532 to prevent and control A. hydrophila-induced septicemia in fish.

Keywords: Aeromonas hydrophila; antibacterial activity; pangasius; Streptomyces sp. SS532;
Vietnam

1785



