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TOM TAT

Vibrio alginolyticus 14 tic nhan gay bénh dang lo ngai trén trén nhiéu ddi tugng ca bién co gia
tri kinh té. Mic du vi khudn nay c6 thé gdy ra nhiéu tac hai nghiém trong ddi vdi ca ca ty nhién va ca
nudi, nhirng nghién ctru vé doc luc va co ché gay bénh van con nhiéu han ché. Nghién ctru nay nhim
danh gi4 tac dong cua din xuit indole 1a indole-3-acetic acid (IAA) 1én doc luc cua vi khudn V.
alginolyicus trén ca hong my. Két qua nghién ctru cho thiy, bo sung IAA & cac ndng do 50, 100, 200
va 400 UM lam e ché kha niang hinh thanh mang sinh hoc (biofilm), kha ning di dong, va lam giam
hoat tinh thuy phén cua enzyme lipase, phospholipase, caseinase va haemolysin cua vi khuén V.
alginolyticus. Thi nghiém gy bénh thuc nghiém str dung vi khuan V. alginolyticus nuéi cdy trong moi
truong bd sung IAA 200 uM lam giam kha ning gdy bénh, ting ty 1é séng ctia ca hong my so véi nghiém
thirc d6i chung.
Tir khoa: Biofilm, Di dong, Hoat tinh enzyme, Indole-3-acetic acid, Vibrio alginolyticus
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ABSTRACT

Vibrio alginolyticus is recognised as a significant pathogenic agent, isolated from various
economically valuable marine fish species, including red drum. Although this bacterium can cause
severe detrimental effects in both wild and cultured fish populations, research on its virulence and
pathogenic mechanisms remains limited. The objective of this study was to assess the impact of the
indole derivative indole-3-acetic acid (IAA) on the virulence of V. alginolyticus in red drum. The results
demonstrated that the supplement of IAA at concentrations of 50, 100, 200, and 400 uM inhibited
biofilm formation, swimming motility, and reduced the enzymatic activities including lipase,
phospholipase, caseinase, and haemolysin in V. alginolyticus. The challenge experiment in red drum
confirmed that pre-treated V. alginolyticus with IAA 200 uM significantly improved fish survival rates
compared to untreated bacteria and control treatments.
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1. MO PAU

Nudi trong thiy san 1a mot trong
nhitng nganh san xuat thyc pham co toc do
phat trién nhanh nhét trén thé giéi. Theo
FAO (2024), san lwong nudi trong thily san
toan cau lan dau tién vuot qua san luong
khai thac vao nam 2022, dat mic ky luc
130,9 triéu tan. Tuy nhién, dé dap émg nhu
cau tiéu thu san pham thiy san ngay cang
gla tang cta dan sb thé gidi, nganh nay can
tiép tuc duy tri va day manh tc do ting
truong trong thoi gian téi. Hién nay dich
bénh dugc xem la mdt trong nhirng thach
thirc 16n ciia nghé nudi trong thay san, dic
biét 1a trong cac hé thong nudi tham canh va
siéu thdm canh. Sy bung phat dich bénh c6
thé anh huong nghiém trong dén san luong,
dan dén thiét hai kinh té va lam giam tinh
bén vimng cua nganh (Defoirdt, 2023).

Vi khuén Vibrio c¢6 thé gay bénh trén
nhiéu déi twong khac nhau bao gom giap
xéc, ¢4 va nhuyén thé voi ty 18 chét c6 thé
1én dén 100% dong vat nudi (Chandrakala
& Priya, 2017). Trong do6, Vibrio
alginolyticus 1a tac nhan giy bénh nguy
hiém, dugc phan 1ap trén nhiéu loai c4 bién
c0 gié tri kinh té nhur c4 hdng m¥ (Sciaenops
ocellatus), ca bdép  (Rachycentron
canadum), ca trap bac (Pagrus auratus), ca
m0 (Epinephelus chlorostigma), cad chém
(Lates calcarifer) (Ahangarzadeh va cs.,
2022; Yen va cs., 2021). Kha nang giy bénh
ctia vi khuan nay dugc bao céo c6 lién quan
dén cac yéu t6 doc luc bao gom kha ning
san sinh doc td, kha nang bam dinh, di dong
va hinh thanh mang sinh hoc, hé thong hip
thu sit va cac yéu to khac (Sheikh va cs.,
2024; Yi va cs., 2022).

Dé han ché bénh do vi khun, thube
khéng sinh ngdy cang duoc st dung phd
bién trong nudi trong thuy san, tuy nhién
viéc st dung khang sinh thuong xuyén da
din dén hau qua dang bao dong vé tinh
trang khang thudc cta vi khuén, anh huong
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dén stc khoe dbi twong nudi, con ngudi va
moi truong (Cabello va cs., 2016) Do vay
nham hudng t6i phat trién nudi trong thuy
san bén vimg, viéc tim cac giai phap mai dé
thay thé sir dung khang sinh dang 1a van d¢
cAp thiét hién nay. Indole va dan xuit
indole-3- acetic acid (TAA) duoc xem la cac
chét tc ché doc luc cta nhiéu loai vi khuan,
lam giam kha nang gay bénh hoac gidm
muc do nghiém trong cua bénh. Nhiéu
nghién ctru da cho thiy indole hodc IAA ¢o
kha ning trc ché sy hinh thanh mang sinh
hoc biofilm va kha ning di dong ctia nhiéu
vi khudn Gram (+) va Gram (-) nhu:
Pseudomonas aeruginosa (Jayaraman va
cs., 2023), V. parahaemolyticus, V. harveyi
va V. campbellii (Yang va cs., 2017; Zhang
va cs., 2022a; Zhang va cs., 2022b). Mic du
vay, hién nay van chua c6 bao cdo xem xét
anh huong ctua IAA dén doc luc cua vi
khuian V. alginolyticus. Chinh vi vay,
nghién ciru ndy duoc thuc hién dé tim hiéu
tac dong cua IAA dén kha ning giy bénh
ctia vi khuan nay & c4 hong my.
2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Noi dung nghién ciru

Nghién ctru nay thuc hién véi 3 noi
dung chinh: (1) Anh huéng ciia IAA 18n kha
nang di dong va sy hinh thanh mang sinh
hoc biofilm cua vi khudn V. alginolyticus;
(2) Anh huong cua IAA 1én hoat tinh mot
sO enzyme ctia vi khuan V. alglnolytlcus va
(3) Anh huéng cia IAA 18n ty 1é sdng cua
c4 hong my cam nhim vé6i vi khudn V.
alginolyticus dugc nudi trong moi truong co
hoic khong bo sung IAA
2.2. Vit liéu nghién ciru
2.2.1. Vi khudn va diéu kién nuéi cdy

Nghién ctru st dung mot chung vi
khuan V. alginolyticus dwgc phan lap tir ca
hong my mic bénh xuét huyét tai thanh phd
Hué trong tat ca cac thi nghiém. Vi khuan
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dugc dinh danh bang k§ thudt MALDI- ToF
(Matrix ~ Assisted  Laser  Desorption
lonization — Time of Flight) tai truong Pai
hoc Sydney, Uc (Nguyén Nam Quang Vva
cs., 2025). Vi khuan dugc bao quan trong
dung dich glycerol 20% ¢ nhiét do -20°C,
sau d6 duoc phuc hdi bang cach nudi cay &
28°C trong 24 gid trén moi truong Tryptic
Soy Agar bd sung 2% NaCl (TSA-,
Himedia, An D6). Cac khuén lac thu duoc
tiép tuc dugc nudi ting sinh trong moi
truong Tryptic Soya Broth bo sung 2%
NaCl (TSB+, Himedia, An Do) & 28°C, voi
tdc do lic 140 vong/phat. Mat do vi khuan
sau nudi ca”iy duoc do mat do té bao & budc
song 600 nm (optical density - OD), su
dung may quang phd UV-VIS (U2900,
Hitachi, Nhat Ban), voi OD = 1 tuong
duong mat d6 1,2 x 10° CFU/mL.

2.2.2. Indole-3-acetic acid (IAA)

IAA (Duchefa Biochemie, Ha Lan)
duoc hoa tan trong ethanol 95% dé tao
thanh dung dich gbc 50 mM. Sau dé dung
dich nay duoc loc bang gidy loc (0,2 pm) dé
loai bo chét cdn va bao quan ¢ -20°C.

2.3. Phwong phap nghién ciru

2.3.1. Anh huong ciia IAA 1én kha nang di
dong va sy hinh thanh mang sinh hoc
biofilm cua vi khuan V. alginolyticus

Kha ning di dong cua vi khuan V.
alginolyticus dugc danh gia trén moi truong
thach mém, sir dung méi truong TSB+ bd
sung 0,3% agar da ti¢t trung. Mdi truong
dugc dé ngudi dén 55°C trude khi bd sung
IAA dé dat cac néng do cudi cung la 50,
100, 200 va 400 pM. Trong nghiém thic
dbi chtng, IAA dugc thay thé bing ethanol.
Sau d6, 5 pL dung dich huyén phti vi khuan
¢6 gia tri ODsoo = 0,5 dugc nho 1én bé mat
thach, va cac dia dugc u 6 28°C. Sau 18 gio,
duong kinh vong di dong xung quanh khuan
lac duoc do dé danh gia kha nang di chuyén
ctia vi khuan. M&i nong d9 IAA thi nghiém
dugc thyc hién 1ap lai 6 lan.
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Kha nang tao thanh mang sinh hoc
ctia vi khuan duoc thuc hién béng phuong
phap nhuém mau tim cristal violet theo
Yang va cs. (2014). Cuthé, V. alginolyticus
duoc nudi qua dém va pha loang dén mat do
OD600 = 0,1 trong méi trudong TSB+, sau
d6 bd sung ethanol 95% (dbi chiing) hoic
IAA dé tao cac ndng d6 50, 100, 200 va 400
UM. Tiép theo, hut chinh x4c 200 uL dung
dich vi khuin ¢ cac nghiém thic vao dia
nhwa 96 giéng day phing, voi 6 lan lap lai
cho mdi nghiém thirc. Pia nhya duoc U tinh
(khéng lic) ¢ nhiét do 28°C trong 48 gio.
Sau thoi gian 4, mdi trudng nudi cdy dugc
loai bo va chi giit lai cac vi khuan da bam
dinh va duoc rira 3 1an voi 300 pL nude
mubi sinh 1y v6 tring. Phan vi khuan bam
trén giéng duoc c¢b dinh bang cach bd sung
150 pL methanol 99% trong 20 phat.
Methanol sau d6 duoc loai bo va dia duoc
dé khé tu nhién, va tiép tuc nhudém véi 150
uL dung dich crystal violet 1% trong 15
phut. Thudc nhudém duoce rira nhe dudi voi
nude chay dén khi hét mau tim. Sau khi dé
khd hoan toan, 150 pL ethanol 95% duoc
thém vao mdi giéng. M4t d6 quang dugc do
bang may do OD & budc séng 570 nm.
2.3.2. Anh huong cua IAA lén hoat tinh mot
s6 enzyme do V. alginolyticus sdan sinh

Anh huong cia TAA 1én hoat tinh
enzyme cua vi khuan V. alginolyticus duoc
thuc hién theo mo ta ciia Yang va cs. (2014).
Moi truong TSA+ da duoc vo triung va dé
ngudi toi 55°C duogc tron voi cac co chét va
IAA dé tao thanh céc dia thach co néng do
50, 100, 200 va 400 uM. O nghiém thirc doi
ching IAA dugc thay thé bang ethanol
95%. Hoat tinh thiy phan cua enzyme
lipase dugc thuc hién béng cach nho 5 pL
huyén phu vi khuan (OD=0,5) trén dia thach
c6 chua IAA va 1% Tween 80 (Xilong,
Trung Qudc) va dia thach dugc u trong 48
gi0o ¢ 28°C. Hoat tinh thuy phan cia enzyme
duogc tinh dua vao ty 1€ gitta duong kinh
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vong thity phan xung quanh khuén lac va
dudng kinh khuéan lac (OZ/CD) (Yang va
cs., 2014). Tuong tu, hoat tinh ctia enzyme
phospholipase, caseinase va haemolysin
duoc thuc hién nhu trén béng cach thay thé
1% Tween 80 bang 1% nhil twong long d6
trung (Sigma-Aldrich), hodc 4% bot sira
tach béo (Woolworths, Uc) hoac 5% mau
citu (Nam Khoa, Viét Nam). Thu nghiém
dugc thyc hién voi 6 1an Lip lai cho mdi hoat
tinh enzyme va ndng do IAA sir dung.
2.3.3. Anh huéng ciia IAA lén ty 1 séng ciia
ca hong my cam nhiém vi khuan V.
alginolyticus trong moi truong nudi co hodc
khéng bé sung IAA4

Ca thi nghiém: Ca hong my gidng c6
khéi lwong 6 - 8g dwoc van chuyén tir Cong
ty giéng thuy san Truong Phat (Khanh Hoa)
va dugc nudi thuin 14 ngay & trong bé nhya
tron 1000 L tai Phong thi nghiém Khoa
Thuy san, Truong Pai hoc Nong Lam, Pai
hoc Hué. Sau d6, ca duge dua vao trong cac
bé nhira 80L di dwoc khir tring va cp S0L
nudc mdn 20 - 25%o va duy tri suc khi lién
tuc véi mat do 10 con/bé. Ca dugce cho an &
murc 3% khdi lugng than vao luc 8 gid sang
va 3 gio chiéu sir dung thirc in De Heus mé
s6 9200. Xi phong va thay nudc 10-20%
dugc thuc hién hang ngay. Trudc khi bb tri
thi nghiém, bat ngiu nhién 5 ca va cay truc
tiép mau than 1én mdi truong dic trung
Thiosulfate bile salts sucrose (TCBS) va dia
thach duoc gitr & 28°C trong 24 gio dé xac
nhan ci khong nhiém vi khuan Vibrio
(khong c6 khuan lac trén méi trudng).

Chuén bi vi khuan: Vi khuan dugc
nudi tang sinh trong 24 gio ¢ 28°C trong
mdi trudng TSB+, ¢6 hoic khong bd sung
IAA. Nong d6 IAA sir dung trong thi
nghiém (200 uM) duogc lya chon dua trén
két qua thir nghiém doc lyuc in vitro. Sau 24
gio, sinh khdi vi khuin dugc thu nhan va
rira hai 1an bang dung dich NaCl 0,85%.
Mat d6 vi khuan sir dung trong thi nghiém
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cam nhiém duoc xac dinh dua trén liéu gdy
chét 50% (LDso), twong tmg véi 10°
CFU/mL.

Thi nghiém cam nhiém: C4 dugc cim
nhiém bang phuong phap tiém vao xoang
bung voi lidu lugng 0,1 mL dung dich vi
khudn. Trong d6 nghiém thic dbi ching
duong st dung vi khuan duoc nudi trong
moi trwong TSB+ (V. alginolyticus),
nghiém thire thi nghiém st dung vi khuan
nudi tang sinh trong TSB+ ¢6 bo sung IAA
200 puM (V. alginolyticus + IAA 200 uM)
va nghiém thirc dbi chting am (ca dugc tiém
0,1 mL nuéc mudi sinh 1y). Thi nghiém
duogc lap lai 3 lan cho mdi nghiém thac. Ca
sau khi cam nhiém duoc cho dn va cham soc
nhu trong thoi gian nudi thuan. S6 luong ca
chét duoc theo ddi hang ngiy va xéac dinh
trong 14 ngay. Ty 1& song (TLS) duoc xéac
dinh bang cong thirc:

S6 ca séng sau thinghiém
TLS =

tong s6 ca thi nghiém
x 100

2.3.4. Phwong phap xir 1y 56 liéu

Dir liéu thu thap dugc xu 1y thong ké
bang phan mém IBM SPSS phién ban 23.0.
Su khac biét vé gi tri trung binh giita cac
nhom duoc xac dinh bang phén tich phuong
sai mot nhan t6 (One-way ANOVA). Khi
gia dinh vé phuong sai ddng nhat giira cac
nhom duoc thoa mén, phép thu Tukey post
hoc test dugc st dung & muc y nghia p <
0,05. Nguoc lai, néu gia dinh phuong sai
ddng nhét bi vi pham (Levene’s test p <
0,05), phép thir Dunnett T3 dugc thyc hién
truc tiép voi mirc ¥ nghia 0,05. Phan tich ty
1& séng duoc thuc hién bang phwong phap
Kaplan-Meier va biéu d6 dugc xay dung
bang phin mém GraphPad Prism phién ban
9.0.

Nguyén Pirc Quynh Anh va cs.
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3. KET QUA VA THAO LUAN
3.1. Anh hudng ciia IAA 1én kha ning di
dong ciia vi khuan V. alginolyticus

Kha ning di dong 1a mot yéu t6 doc
lyc quan trong, gitp vi khuan thich tmg véi
mdi truong, di chuyén va tiép can vat chu
dé gay bénh. Trén méi truong thach mém,
V. alginolyticus tao dugc vong di dong rong
47 mm sau 12 gid nudi ciy. Tt ca cac ndng
d6 TAA thtr nghiém déu trc ché rd rét kha
nang di déng cua vi khuan so voi dbi ching
(p < 0,05) (Hinh 1). Khi ting nong do IAA
tir 50 dén 200 M, duong kinh vong di dong
giam dan con 35,4; 34,1 va 32,9 mm, tuy
nhién sy khac biét gitta cac nghiém thirc nay
khong c6 y nghia théng ké (p > 0,05). Pang
cha y, & ndng d6 TAA 400 uM, hoat dong di
dong dugc cai thién nhe (41,8 mm). V.
alginolyticus di dong nho hai loai roi (roi
cuc va roi bén) cung ton tai trén mot té bao
(Atsumi va cs., 2006). Do d6, IAA c6 thé
anh huong dén qua trinh tong hop va/hoic
hoat dong cia cac roi nay. Két qua cua
nghién ciru nay phu hop voi cac bao cao
trudc day: indole lam giam kha nang di
dong ¢ V. campbellii (Yang va cs., 2017),
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V. tasmaniensis LGP32 va V. crassostreae
J2-9 (Zhang va cs., 2022¢), la cac loai gay
bénh trén dong vat thuy san hai manh vé.
Nghién ctru ctia Zhang va cs. (2022c) con
chi ra rang indole lam giam biéu hién céc
gene lién quan dén ciu tric roi va hé thong
huéng dong hoa hoc. Cu thé, & V.
tasmaniensis LGP32, indole (rc ché cac
gene flagellin, polar flagellin B, FlaG va
flaN; trong khi ¢ V. crassostreae J2-9 la
fliF, flaG va flgE. Tac dong tuong tu cling
dugc ghi nhan & S. enterica serovar
Typhimurium (Nikaido va cs., 2012) va V.
campbellii (Yang va cs., 2017), cho thiy
mdi lién hé giita indole va sy (rc ché hinh
thanh roi boi. Vi vay, co thé gia thuyét rang
IAA lam giam kha nang di dong cia V.
alginolyticus thdng qua diéu hoa giam biéu
hién cac gene lién quan dén roi. Tuy nhién,
& nghién ciru nay nong d6 IAA 400 pM thé
hién sy hdi phuc vé kha nang di dong so voi
cac nong do thap hon, dé giai thich rd rang
su anh huong nay can tién hanh cac nghién
ctru sdu hon vé mdi lién hé gitta nong do
IAA va hoat dong ctia cac roi boi thong qua
khéao sat sy biéu hién cua céc gene hoac
protein c6 lién quan.

¢ 0 @
T AV ¥

&
A

Nghiém thire

Hinh 1. Aqh huong cua IAA 1€n kha néng di dong cua vi khpén V. alginolyticus
Diz liéu dwoc biéu dien dudi dang gid tri trung binh + sai s6 chuan (Mean + SE). Cac ky tur
khac nhau (a, b, ¢) biéu thi sy khdc biét co y nghia thong ké gitra cac nghiém thirc o mirc p < 0,05.
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3.2. Anh hwéng ciia IAA 1én khi niing tao
mang sinh hoc biofim ciia vi khuan V.
alginolyticus

0,89

0,6+

0.4+

0,24

Mit 4§ quang hoe bude song S70nm

0,0+

O hau hét vi khuan, biofilm dong vai
trd quan trong trong qua trinh bam dinh, xam
nhap va ton tai trong co thé vt chi (Boukerb
va cs., 2021). Két qua thir nghiém cho thay
IAA c6 thé tc ché su hinh thanh biofilm va
gop phan 1am giam doc lyc cua vi khuin
trong nghién ctu nay. Nhiéu nghién ctru
cling da ghi nhan anh huong tuong ty cua
indole va cac dan xuét cua no6 1én sy hinh
thanh mang sinh hoc biofilm trén cac loai
nhu V. crassostreae J2-9 (Zhang va cs.,
2022c), V. campbellii (Yang va cs., 2017),
Acinetobacter oleivorans (Kim va Park,
2013), Bdellovibrio bacteriovorus (Dwindar
va cs., 2015), P. aeruginosa (Frei va cs.,
2012), E. coli (Lee va cs., 2007) va S.
enterica serovar Typhimurium (Nikaido va
cs., 2012). Cac nghién ctru nay cho thy
indole c6 thé lam giam biéu hién cic gene
lién quan dén céu trac va hoat dong cua roi
boi — yéu t6 quan trong trong hinh thanh
biofilm. Tuy nhién, tdc dong cua indole khac
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Tat ca cac ndng do IAA thir nghiém
déu 1am giam dang ké kha niang hinh thanh
mang sinh hoc (biofilm) ctia V. alginolyticus
so v6i nghiém thiac d6i chung (p<0,05)
(Hinh 2).

Nghiém thire
Hinh 2. Anh huéng cta IAA 1én sy hinh thanh mang sinh hoc biofilm trén vi khuan
V. alginolyticus
Dit lidu dwoc biéu dién dudi dang gia tri trung binh + sai $6 chudn (Mean + SE).
Ki hiéu * chi sy khdc biét thong ké (p<0,05) giita nghiém thirc thi nghiém va doi chiing

nhau tay loai: indole 1am tang tao biofilm &
Agrobacterium tumefaciens (Lee va cs.,
2015) va Burkholderia unamae (Kim va cs.,
2013), nhung lai khong anh hudng dén V.
anguillarum (Li va cs.,, 2014) va V.
tasmaniensis LGP32 (Zhang va cs., 2022c).
Theo Zhang va cs. (2022c¢), su khac biét nay
¢6 thé lién quan dén dic diém séng riéng cua
ting loai vi khuén.

3.3. Anh hwéng ciia IAA 1én hoat tinh
mdt sé enzyme cia vi khuin V.
alginolyticus

Hoat tinh thiy phan cua cac enzyme
lipase, phospholipase, caseinase va
haemolysin cta vi khuan V. alginolyticus
déu giam dang ké khi moi truong thir
nghi¢m dugc bd sung TAA.

Anh huéng ciia IAA 1én hoat tinh
thity phan cta enzyme lipase dugc thé hién
& Hinh 3. TAt ca cac ndng do TAA sir dung
50, 100, 200 va 400 uM déu lam giam dang
ké hoat tinh cia enzyme lipase so vdi

Nguyén Pirc Quynh Anh va cs.
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nghiém thac ddi chimg (p<0,05). Mic du &
néng dd IAA thi nghiém 200 pM, hoat tinh
cia enzyme lipase thap nhit tuy nhién
khong c6 su sai khac thong ké voi cac ndng
do6 TAA khac (p > 0,05). Theo Defoirt
(2023), enzyme lipase c0 vai tro trong viéc
pha hity mang va mo té bao tao diéu kién dé
vi khuén dé& dang xam nhép vao vat chi nho
kha ning phan cit cac triacylglycerols mach
dai. Mdi lién hé giira hoat tinh cua enzyme
lipase va doc luc vi khuén d3 duoc bao cdo
& nhidu vi khuan khac nhau. Géan day,
Nguyén Puc Quynh Anh va cs. (2024,

TV 1¢ gitra dwdmg Kinh vong thay phan enzyme lipase
va dwdng kinh Khuan lyc

& ~
F ¥ &

< o R g &
N

Nghi¢m thire

2025) da bao cao sy cd madt clia cac stress
hormone nhu epinephrine va dopamine da
lam tang hoat tinh cta enzyme lipase ¢ vi
khuan V. harveyi va Streptococcus
agalactiae va gop phan lam tang doc luc
clia cac chung vi khuan nay trong diéu kién
in vivo (ting ty 1& chét ciia tom thé chan
trang va ca ro phi khi cam nhiém cac vi
khudn nay). Nhu vdy khac voi stress
hormone, su c6 mat cua IAA trong nghién
ctru nay lam giam hoat tinh cuia lipase va do
d6 c6 thé 1am giam doc luc ciia vi khuan V.
alginolyticus.

phospholipase va dwong kinh khuan lac

TV 1€ giira duong kinh vong thuy phan enzyme

Nghi¢m thae

Hinh 3. Anh hudng cua IAA 1én hoat tinh thily phan ctia enzyme lipase (trai) va phospholipase
(phai) trén vi khuan V. alginolyticus
Dit lidu dwoc biéu dién dudi dang gia tri trung binh + sai $6 chudn (Mean £+ SE). Cac ky tw
khdc nhau (a, b, ¢) biéu thi sw khdc biét ¢6 y nghia thong ké giita cac nghiém thirc ¢ mikc p < 0,05.

Phospholipase la enzyme xUc tac
thuy phan phosphohpld gop phan phéa huy
mang té bao va gy ton thuong mo, qua do
dong vai trd quan trong trong co ché giy
bénh cua vi khuan (Istivan va Coloe, 2006).
Tuong tu 1ipase tat ca cac ndng do TAA thir
nghlem déu lam giam hoat tinh ctia enzyme
nay. O nghiém thirc ddi ching, V.
alginolyticus  thé hién hoat tinh
phospholipase cao nhét vai ty 16 OZ/CD dat
2,6, va gia tri nay giam dan theo nong do
IAA: 2,1 (50 uM), 1,9 (100 pM), 1,7 (200
uM) va tang nhe 1én 1,8 ¢ 400 uM (Hinh 3).
Maic du hoat tinh phospholipase da duoc

https://tapchidhnlhue.vn
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nghién ctru & nhiéu loai thudc chi Vibrio,
két qua van con khac biét dang ké giira cac
ching va diéu kién méi truong. Vi du, khi
khao st trén vi khudn V. harveyi trong diéu
kién c6 mat stress hormone, hoat tinh
enzyme duoc ghi nhan c6 thé ting manh
hoic khong thay d6i tuy nghién ciu
(Nguyén Puc Quynh Anh va cs., 2024;
Yang va cs., 2014). Diéu nay cho thiy hoat
tinh cua phospholipase chiu anh hudng
ddng thoi boi yéu t loai, didu kién ngoai
bao va co ché tac dong cu thé cta IAA can
dugc tiép tuc nghién ctru.
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Haemolysin la enzyme gay tan huyét
thong qua co ché pha v& va thuy phan héng
cau, anh huong tryc tiép dén ciu trac va
chire ning cia té bao nay, va duoc xem la
yéu td doc luc quan trong & nhiéu vi khuén
gdy bénh. Trong nghién ctru nay, hoat tinh
ctia haemolysin bi anh hudng béi nong do
IAA. O nghiém thirc d6i chimg, enzyme cho
hoat tinh thuy phan cao nhat; tuy nhién, khi
bd sung IAA, hoat tinh nay giam dang ké,
dic biét & cac nong do 100, 200 va 400 uM
(p < 0,05), trong khi néng d6 50 pM khong
tao ra sy khac biét co y nghia (p > 0,05)
(Hinh 4). Két qua nay khac véi nghién ciru
trén V. campbellii, trong d6 cac dan xuat
indole khong anh huéng dén hoat tinh
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haemolysin (Zhang va cs., 2022b), nhung
lai twong dong véi nghién ciru ciia Lee va
cs. (2012), khi 7-fluoroindole lam giam
hoat tinh tan huyet oP. aerugmosa tai nong
d6 100 mM. Piéu nay cho thiy tac dong ciia
indole va cac dan xudt ciia no lén
haemolysin phu thugc vao loai vi khuan.
Ngoai ra, nhiéu nghién ctru ciing chi ra rang
hoat tinh haemolysin con chiu anh hudng
16n tir mdi trudng nudi cdy, chang han nhu
chi biéu hién rd trong thach mém hodc moi
truong thach mau long dbi véi Yersinia
ruckeri va S. typhi (Romalde va Toranzo,
1993; Huang va DuPont, 2005; Karavolos
va cs., 2011).

ad
"~
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Ty 1¢ glra dwrdrng Kinh vong thay phan enzyme
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Hinh 4. Anh huéng cua TAA 18n hoat tinh thily phan ctia enzyme haemolysin (trai) va
caseinase (phai) trén vi khuan V. alginolyticus
Dir liéu dwoc biéu dién dwdi dang gid tri trung binh + sai s0 chudn (Mean + SE). Cdc ky tir
khdc nhau (a, b, ¢) biéu thi sw khdc biét ¢6 Y nghia thong ké giira cdc nghiém thirc & mike p < 0,05.

Caseinase la mot protease cé hoat
tinh phan giai cao ddi voi protein, dic biét
1a casein, thong qua co ché xuc tac thuy
phan lién két peptide, tao ra cac san pham
phéan tir nhé hon nhu polypeptide va acid
amin. Trong nghién ciru nay sy hién dién
ctia IAA ¢ cac ndng do khac nhau di lam
giam hoat tinh thuy phan cta enzyme
caseinase so voi nghiém thirc ddi chung.
Tuy nhién, sy khac biét c6 y nghia thong ké
chi dugc ghi nhan ¢ cac ndng do TAA cao la
200 va 400 uM (Hinh 4). Tuong ty véi xu
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huéng ghi nhan ¢ enzyme phospholipase,
su bién dong hoat tinh cua enzyme
caseinase phu thudc vao diéu kién méi
truong va dic diém loai vi khuan. Két qua
nay phu hgp voi nghién ctru cia Zhang va
cs. (2022b), hau hét cac dan xuét cua indole
khao sat & nong do 10 va 100 pM déu lam
giam nhe hoat tinh clla enzyme caseinase
trén vi khuan V. campbellii. Mot s6 nghién
ctru khéc ciing chi ra tac dong wrc ché twong
tu: dan xuét indole 1a 6-fluoroindole lam
giam hoat tinh caseinase o Serratia

Nguyén Pirc Quynh Anh va cs.
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marcescens tai noéng do 500 uM
(Sethupathy va cs., 2020); cac dan xuat
khac nhu 4-iodoindole, 7-iodoindole, 4-
chloroindole va 7-chloroindole cling duoc
b4o cdo c6 kha ning (rc ché hoat dong thiy
phan casein ¢ V. parahaemolyticus trong
khoang ndng d6 tir 40 dén 600 uM
(Sathiyamoorthi va cs., 2021). Tuy nhién co
ché anh huéng cua indole va din xuit cia
indole Ién hoat tinh cia enzyme caecinase
van chua dugc 1am rd va can nghién ciru
thém.

3.4. Anh huéng cia IAA Ién ty 1§ song
ciia ca hdong my cam nhiém vi khuén V.
alginolyticus nudi trong méi trwong co
hoic khong bo sung IAA

Két qua thi nghiém cho thiy, ty 1¢
sdng ctia ca hong my cam nhiém bang vi
khuan V. alginoltyticus nudi trong moi
truong c6 chira IAA dugc cai thién hon
(66, 7%) so voi nghi¢m thirc thi nghiém cam
nhiém st dung vi khuin nudi tang sinh
trong diéu kién binh thudng (khong bd sung
IAA) 13 46,7% (Hinh 5). O nghiém thirc d6i
ching ty 1¢ sdng ctia c4 hong my khong cam
nhim 1én dén 100%. Nghiém thic cam
nhiém vi khuan V. alginolyticus (khong b
sung IAA) c4 chét kéo dai tir ngay thir 2 dén
hét ngay tht 5, va chét tap trung vao ngay
3-4.0 nghiém thtrc sir dung vi khuén duoc
nudi cay trong moi trudng c6 mit IAA, ca
c6 hién twong chét cham va it hon, rai rac tir
ngay 3 dén ngay 7.

c
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) Hinh 5. Ty 1& sépg clia c4 hong my cam nhidm voi vi khuan V. alginolyticus
a, b, ¢ biéu hién sy khdc biét thong ké giita cdc nghiém thirc theo phdn tich ty I¢ song Kaplan-Meier

Két qué thi nghiém cdm nhieém giy
benh cho thiy TAA ¢ kha nang cai thién ty 1€
sdng clia c4 hong my gidng véi vi khuan V.
alginolyticus. Két qua nay phii hop voi nhimng
cong bb trude day, cho thiy indole va cac dan
xudt co kha ning lam giam doc Iuc cua cac
chiing V. campbellii, V. parahaemolyticus, va
V. harveyi déi vé6i 4u tring artemia (Artemia
franciscana), cling nhu cta V. anguillarum
NB10 dbi v6i au tring ca vugc chiu Au
(Dicentrarchus labrax). Gan day, indole ciing
dugc xac dinh c6 kha nang lam giam doc lyc
va cai thién ty 1¢ séng clia u tring vem xanh
dugc cam nhiém véi hai loai vi khuin V.
tasmaniensis LGP32 va V. crassostreae J2-9

https://tapchidhnlhue.vn
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(Zhang va cs., 2022c). Do do, dura vao két qua
thi nghiém cam nhiém va két qua thtr nghiém
in vitro vé cac hoat tinh enzyme, kha ning
di dong va hinh thanh mang sinh hoc
biofilm trong nghién ctru nay c6 thé két luan
rang IAA di lam giam doc luc cta vi khuan
V. alginolyticus, do d6 da cai thién ty 1€
song ctia ca hong my cam nhiém. Do vay,
IAA c6 thé mg dung st dung dé phong
bénh do vi khuan V. alginolyticus gay ra
trén dong vat thuy san.
4. KET LUAN

Trong méi trudng nudi co6 bd sung
IAA (50, 100, 200 va 400 pM) lam giam
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kha nang hinh thanh mang sinh hoc, kha
nang di dong va hoat tinh enzyme lipase,
phospholipase, haemolysin va caseinase &
vi khuén V. alginolyticus. Ty 1¢ séng cua ca
héng my ¢ thi nghiém cam nhiém véi vi
khuan V. alginolyticus trong diéu kién nudi
tang sinh c6 bo sung IAA 200 uM dugc cai
thién voi ty 1€ séng 66,7% so véi nghiém
thirc khong bo sung IAA 1a 46,7%.
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