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Tém tat. Bénh xuat huyét do vi khudn Vibrio alginolyticus dang 12 thach thitc 16n nhat cho nghé nubi ca bién
ndi chung va ca Hong my nudi 1ong be thdm canh. Muc dich ctia nghién ctu nay nh&m dénh gia si anh
hwong cta séng siéu am tan so thap (20 kHz) 1én ddc lwc caa vi khuan V. alginolyticus gay bénh xuat huyét
trén ca Hong my. Két qua thi nghiém cho thdy, huyén phu vi khuan V. alginolyticus da duoc xt ly boi séng
siéu &m tan so thap (20 kHz) trong 10, 20 va 30 phat da lam giam mat d¢ vi khudn va giam kha nang hoat
dong cac enzyme lipase, phospholipase, caseinase, va haemolysin. Thi nghiém cam nhiém ca Hoéng my voi
vi khudn V. alginolyticus da duoc xtt ly boi séng siéu am trong 10 hodc 20 phut da lam giam ty 1& chét ctia c4

Hoéng my thi nghiém so v6i nghiém thitc d6i ching.

Tw khoa: bénh xuat huyét, hoat tinh enzyme, mang sinh hoc biofilm, Vibrio
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Abstract. Haemorrhagic disease caused by Vibrio alginolyticus is one of the major challenges in marine fish
farming, particularly in the intensive cage farming of red drum (Sciaenops ocellatus). Aim of this study was
to evaluate the impact of low-frequency ultrasound (20 kHz) on the virulence of V. alginolyticus in the context
of haemorrhagic disease in red drum. Experimental results showed that exposure to low-frequency
ultrasound in bacterial suspensions for 10, 20, and 30 minutes reduced bacterial density and decreased the
activity of several enzymes, including lipase, phospholipase, caseinase, and haemolysin. Furthermore,
experimental infection of red drum with V. alginolyticus treated with low-frequency ultrasound for 10, or 20
minutes resulted in a lower mortality rate compared to the control group, where bacteria were not treated

with ultrasound.

Keywords: biofilm formation, enzyme activity, haemorrhagic disease, Vibrio

1  DPatvan dé

Song siéu am 1la mot dang nang lwgng dao dong duoc tao ra bdi bo chuyén déi (transducer)
chuyén d6i nang luong dién thanh nang lwong song am. Pay la mot dang séng co tan s6 vuot
qua ngudng nghe cua con nguoi [1]. Dua trén tan so, song siéu am c6 thé dwoc phan loai nhu
sau: séng siéu am tan sd thap (20-100 kHz), séng siéu am tan s6 cao (100 kHz-1 MHz), va séng
siéu am chan doan (1-500 MHz) [2]. Song siéu am tan s6 thap tao ra cac luc cét va co hoc manh
mé va dwgc sit dung rong rai trong cac qua trinh nhii héa trong nganh cong nghiép sita. Ngugc
lai, song siéu am tan s6 cao dwgc st dung rong rai trong cac ing dung yéu cau mot lwong 16n cac
goc tu do redox, chang han nhu qua trinh oxy héa cac chat 6 nhiém htu co trong mdi truong
nude. Dac biét, song siéu am tan sd cao duoc st dung cho cac muc dich giam sat chat lwong thuc
phém va chén doan [3]. Khi séng siéu am lan truyén trong mot chat 1ong, hién twong xuét hién

cac bot khi trong chdt 1ong (cavitation) sé duoc tao ra do su thay doi ap suat [4, 5]. Dudi tac dung
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cua song siéu am, cac bot khi dao dong, phat trién va sup dd khong déi xting, tao ra cac tia vi mo
[6, 7]. Sw bung nd tao ra cac cu soc ap suat lén téi hang nghin atm, séng sdc manh véi cac tia vi
mo c6 tdc d) 1én dén 400 km/h, va tao ra cac diém ndéng c6 nhiét do 1én tdi 5000 K voi cac tac dong
co hoc chiém wu thé hon cac tac ddng hda hoc [8, 9]. Trong moéi treong phan ting, ba pha khac
nhau da duoc xac dinh: trong pha dau tién, cac phan ting phan huy nhiét (pyrolysis) xay ra. Trong
pha th hai va tht ba, cac gdc tw do c6 thé xuét hién, thwong gdp nhat la sy hinh thanh goc
hydroxide (OH). G6c nay c6 tinh phan tng rat cao va tan cong cac co chat hitu co hodc két hgp
v6i mot goc OH- khac d€ tao thanh H202 va day la co sd cho viéc ting dung song siéu am trong
diét khudn [9, 10]. Vi khuan E. aerogenes hay Klebsiella aerogenes bi v hiéu hod ¢ song siéu am tan
sO thap (20 kHz), trong khi d6 siéu am tan s6 cao (850 kHz) khong lam bat hoat vi khuan nay
ngay ca khi stt dung céng sudt 1én dén 50 W trong 60 phat [11]. Cameron va cs. [12], da xac dinh
kha néng ctia song siéu am trong viéc loai bo vi khuén cu thé s6 luwong vi khuan Escherichia coli,

hay Pseudomonas fluorescens giam 100% sau 10 phtt xtt ly bang song siéu am.

Cé Hong my (Sciaenops ocellatus) la mot trong nhitng ddi twong ca bién dwoc nudi pho bién
vala 1 trong 5 loai cd nam trong chién luoc phat trién nuoi trong trén bién dén nam 2030 va tam
nhin dén ndm 2045 ctia Viét Nam (Quyét dinh sd 1664/QD-TTg ngay 4/10/2021 cta Tha tudng
Chinh phti). Dich bénh, dac biét la bénh xuat huyét, 16 loét do vi khuan V. alginolyticus duwoc xem
la tac nhan chinh gay ra bénh xuat huyét 16 loét trén d6i twong nay [13, 14]. Vi khuan V.
alginolyticus khong nhiing gy bénh trén c4 bién ma con gy bénh trén gidp xac, nhuyén thé va
gay bénh trén ca con nguoi [15, 16], do d6 da cd nhiéu khang sinh va hoa chat dugc sit dung dé€
kiém soat dich bénh do vi khuan nay gay ra nhung lai gay ra nhiéu tac hai cho méi truong [17],
[18]. Chinh vi vay nghién cttu cac giai phap an toan nhu st dung séng siéu am hay cuc tim trong
kiém soat su phat trién ctia vi khudn nay trong nudi tréng thuy san nham thay thé khang sinh va
hoa chat la van dé cap thiét hién nay. Song siéu am tan so thap (20 kHz) duoc ting dung nhiéu
d& xtz Iy nhiém khuan trong thuc phdm [9-12], nhung chuwra cé nghién ctru nao trude day st dung
song siéu am trong quan ly vi khuan gay bénh trong nuéi trong thuy san. Nghién cttu nay thuec
hién nhdm muc dich tng dung song siéu am tan sd thap trong viéc kiém soat mat d¢ va doc luc

cua vi khuan V. alginolitycus gay bénh xuat huyét trén ca Hong my tai Viét Nam.

2 Vatliéu va phuwong phap
2.1 Vikhudn va di€u kién nuéi cdy vi khuan

Chung vi khuan V. alginolyticus phan 1ap tit mau bénh c4 Hong my (S. ocellatus) bi bénh
xudt huyét tai tinh Thira Thién Hué' [13] dugc bao quan trong dung dich glycerol 20% & nhiét do
-80 °C. Vi khuan tir dung dich bao quan glycerol trude tién duwoc nuodi trén moi truong Tryptic
soy agar (TSA, Himedia, An D) ¢6 b6 sung 2% mudi (TSA+2% NaCl) & 28 °C trong 24 gid, sau
d6 khuan lac thuan dwgc nudi cay tang sinh trong méi treong Tryptic soy broth (TSB, Himedia,
AnDb) c6 bb sung 2% mudi (TSB+2% NaCl) & 28 °C véi toc do 1ic 180 vong/phtit trong 24 gio.
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Hinh 1. Vi khuén V. alginolyticus dwoc xt ly siéu &m tan s6 thap (20 kHz)

Mat d6 vi khudn dugc xac dinh theo phuong phap do mat dé quang hoc (Optical density
- OD) bing may quang phd UV-VIS (U2900, Hitachi, Nhat Ban) ¢ budc séng 600 nm, véi gia tri
OD =1 tuong duwong mat do vi khuéan la 108 CFU/mL [14]. Dung dich vi khudn sau d6 duoc xt ly
vGi song siéu am ¢ bon siéu am (Ultrasonic cleaner, Trung Qudc) ¢ tan sd 20 kHz trong 10 phat
(nghiém thtec (NT1), 20 phat (NT2) va 30 phat (NT3). Nghiém thitc d6i chiing la huyén phu vi
khuan khong x ly song siéu am (Hinh 1).

2.2  Phwong phap nghién cttu

Anh huéng cta thoi gian xit 1y song siéu 4m tin s6 thip (20kHz) 1én mat d¢ vi khudn V.

alginolyticus

Dung dich huyén phu vi khudn 6 gid tri OD = 1 khong xtt ly song siéu am (PC) hodc da
dwoc xtt ly song siéu am trong 10 phut (NT1), 20 phut (NT2) hoac 30 phut (NT3) dwoc pha loang
tir néng dd 102 dén 10+. Lay 100 pL & moi ndng d6 pha loang khac nhau ctia ctia cac nghiém thikc
thi nghiém nho 1én dia TSA +2% NaCl va cay déu trén dia thach bang que cay tam giac v trung.
Mbi nodng d¢ pha loang ctia mdi nghiém thuc lap lai 6 1an. U c4c dia thach & nhiét d6 28 °C trong
24 gio. Sau d6, x4c dinh mat d6 vi khudn bang phuwong phap dém khuan lac cia Miles va cs [19].
Anh huéng caa thoi gian xit 1y séng siéu 4m tin s6 thdp (20 kHz) 1én kha ning di dong cta vi
khuln V. alginolyticus

Kha nang di dong cta vi khuan dwoc thuc hién trong moéi truong thach mém TSA+2%
NaCl (chtta 0,3% agar). Nho 10pL dung dich huyén phu vi khuan (ODsow = 0,5) da dwgc xtt 1y hodc
khong xt ly qua bon siéu am lén dia thach mém va U tai nhiét d6 28 °C. Buong kinh vong di
dong xung quanh khuan lac duoc do sau khi i 24h. Thi nghiém dwoc bd tri véi 6 1an 1dp lai cho

moi nghiém thitc nghién cttu.

72



Jos.hueuni.edu.vn Tap 134, S6 34, 2025

Anh huwéng cta thoi gian xtt 1y séng siéu am tin s thdp (20 kHz) dén hoat tinh cia mét s§
enzyme do V. alginolyticus san sinh (lipase, phospholipase, caseinase va haemolysin)

Anh huong ctia thoi gian xtr ly séng siéu am tan s& thap (20 kHz) 1én hoat tinh enzyme ctia
V. alginolyticus dugc thuc hién theo huwéng dan ctia Yang va cs. [20]. Méi truong TSA+2% NaCl
sau khi hap tiét trung (121 °C, 15 phut) dwoc lam ngudi xudng nhiét d6 55 °C va bd sung cac co
chat khac nhau d€ xac dinh cac hoat tinh enzyme khac nhau. Hoat tinh thtly phéan ctia enzyme
lipase duoc thuc hién bang cach nhé 5uL huyén pht vi khuan (OD = 0,5) ¢6 hodc khong xt ly
bang séng siéu am trén dia thach TSA+2% NaCl c6 bs sung 1% Tween 80 (Sigma — Aldrich). T4t
ca dia thach duoc u tai 28 °C, xac dinh dwong kinh khuén lac va vong thuy phan sau 48 h. Hoat
tinh clia enzyme caseinase, phospholipase, va haemolysin duoc thuc hién twong tw, bang cach
bang cach nhé 5uL huyén phi1 vi khudn (OD = 0,5) trén dia thach TSA+2% NaCl c6 bd sung 1%
nhii tuong long do tring (egg yolk emulsion) (Sigma-Aldrich) d€ xac dinh hoat tinh caseinase,
hodc 4% bot stra tach béo (Woolworths, UC) cho viéc xac dinh hoat tinh phospholipase, hodc 5%
mau ctru cho hoat tinh haemolysin. Thi nghiém dwoc bo tri véi sau 1an 14p lai cho modi hoat tinh

enzyme va thoi gian xtt ly séng siéu am.

Anh hudng cta thoi gian xtt Ij séng siéu 4m tin sd thip (20 kHz) 1én kha ning giy bénh ctia
vi khudn V. alginolyticus 1én ca Hong my

Cd thi nghiém: Ca Hong my c6 khdi luong 5-5,5 g/con, kich c& déng déu, mau sic twoi séng
duoc mua tai Cong ty TNHH MTV Thuong mai Thiy san Qudc Thang (Thira Thién Hué), duoc
kiém dich khéng mang mam bénh Vibrio tai Tram xa Thu y, Chi cuc Chén nudi va Tha y Thira
Thién Hué. Thi nghiém duwoc bd tri trong bé€ composite 1m3, d0 man 25%., cho dn hang ngay
(5% khdi lugng than) béng thirc &n danh riéng cho ca bién ctia Cong ty C8 phan chin nudi CP
(Viét Nam), ma s6 9931, c6 ham lwgng protein tho = 45%, suc khi lién tuc 24 gid/ngay. Ca duoc
nudi tai phong thi nghiém Khoa Thuy san, Truong Dai hoc Nong Lam, Dai hoc Hué. Trude khi
tién hanh thi nghiém, ndm con c4 duoc chon ngau nhién d€ kiém tra vi khuan bang cach 1ay mau
than ca cay truc ti€p trén moi treong TSA+2% NaCl va moéi truong TCBS 1 ¢ nhiét d6 28 °C trong
24 gio.

Chudén bi vi khudn: Vi khuan duoc nu6i tang sinh 24 gio ¢ 28 °C trong mdi truong TSB+2%
NaCl, sau d6 dung dich huyén phti vi khuadn duoc ly tdm va rta 2 1an bang dung dich NaCl
0,85%. Vi khudn sau d6 duoc xtt ly voi song siéu am tan s6 thap (20 kHz) trong 0, 10 hodc 20 phut.
Sau d6, dung dich vi khuan duoc xdc dinh mat do vi khuan la 106 CFU/mL 1a liéu luong gay chét
60% - LDeo 1a 106 CFU/mL (da dwoc xac dinh, s8 liéu khong cong bd) bang phuong phap dém
khuan lac ctia Miles va cs. [19]. Ca dugc cam nhiém bang phuong phép ngam trong moi treong
nudc cd chira vi khuan (c6 hodc khong xtit ly séng siéu am trong thoi gian 10 va 20 phat) va
nghiém thtec d6i chiing am (khdng bd sung vi khudn ma thay bang dung dich nuwéc mudi sinh ly
0,85% NaCl v6 triing) trong 30 phtt. Thi nghiém dwoc lap lai 3 1an cho mbi nghiém thirc. C4 sau
khi cdm nhiém dwoc nudi trong hé thong nudc chay toc d6 14 L/phat, nhiét do 28-30 °C. Ca duoc
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cho &n hing ngay véi khéi luong tuong duong 2% trong lwong than bang thitc &n ma sd 9931 va
ché'do suc khi lién tuc 24 gio/ngay. C4 duoc theo doi hang ngay va ty 1é chét tich luy ctia ca duoc
xac dinh sau 14 ngay thi nghiém.
23 Xwlyséliéu

S&'liéu dugc thu thap va so sanh bang phan mém SPSS (IBM SPSS 23.0). Phan bs chuan va
st dong nhat phuong sai dugc xem xét bang test Shapiro-Wilk va Levene’s test triedc khi so sanh
ANOVA. Tat ca s6 liéu duoc so sanh gia trj trung binh bang ANOVA véi phép thir Tukey post
hoc test hodc so sanh nhiéu cap - Multiple comparisons of Dunnett T3 (gia dinh phuwong sai khong
déng nhat) véi miec y nghia p < 0,05. Phén tich ty 1é song Kaplan-Meier (Survival analysis) va tat

ca dd thi dugc xtt Iy va vé bang phan mém Excel.

3 K&t qua va thao luin
31  Anh hwéng cta thoi gian x& Iy séng siéu 4m tin s6 thap (20 kHz) 1én mat d6 vi khuan

V. alginolyticus

Song siéu am tan sd 20 kHz c6 kha nang lam giam mat do vi khuan V. alginolytcus va kha
nang nay phu thudc vao thoi gian xtt ly. Mat d6 vi khuén giam dan khi thoi gian xt 1y voi séng
siéu am tan s6 thap tang dan va hoan toan bat hoat ¢ thoi gian 30 phat (Hinh 2).

Cac nghién cttu trede day cho thdy séng siéu am tan s6 thap (20 kHz) gay ton thuong t€
bao va lam chét vi khuan dang ké trong thoi gian 20 phat, ddc biét gay chét hoan toan cac loai vi
khuan Gram (-) nhu Enterobacter aerogenes va Bacillus subtilis khi xt ly trong thoi gian 30 phat.
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Hinh 2. M4t d6 vi khuan khi xt ly bf“mg song siéu am (20kHz)) trong 10 phut (NT1), 20 phat (NT2), 30
phut (NT3) va nghiém thitc d6i ching (DC) khong xtt ly bang siéu am

Chii thich: S& liéu dugc biéu dién & dang Mean + SD, cac ki tw a,b,c khac nhau chi sy khac biét théng
ké (p <0.05) gitra cac nghiém thtrc.
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Song siéu am c6 kha nang tiéu diét vi khudn ¢ pha tang trudng (exponential growth phase)
t6t hon & pha can bang (stationary phase). Tuy nhién, kha nang gay chét ctia séng siéu am tan s
thap giam d6i voi cac loai cau khudn Gram (+) ¢6 cau trac mang t€ bao day nhw Staphylococcus
[6, 21]. Két qua nghién cttu nay da khang dinh séng siéu am tan s6 thap (20 kHz) da lam giam
mat d6 vi khuan va c6 kha ndng tiéu diét hoan toan phay khuan Gram (-) nhw V. alginolyticus
trong 30 phut.

3.2 Anh huéng ctia thoi gian xit Ij s6ng siéu am tin s thap (20 kHz) 1én kha ning di dong
caa vi khudn V. alginolyticus

Vi khuan V. alginolyticus khi xt 1y véi song siéu am & cac mitc thoi gian khac nhau da lam
giam kha nang di dong so v6i 16 d6i ching (p < 0,05) (Hinh 3). Trong d6, duwong kinh vong di
dong thap nhat 6 nghiép thire NT2 chi dat khoang 12 mm. Kha nang di dong 1a mot yéu t6 doc
luc quan trong cua vi khuén gitp vi khuén tiép can va ki sinh 1én vat chu [22]. Kha nang di dong
cua vi khudn phu thudc vao hoat dong cta tién mao nam trén mang t& bao, dudi tac dung cua
siéu am tan sO thap da lam mang t&'bao bi pha huy [23]. Do d6 hoat dong cta tién mao bi can tré
lam giam kha néng di dong cua vi khuan. Kha nang di déng cta vi khuan ¢6 tinh dinh hudng
theo gradient cia mot hoa chat nhat dinh hay con goi la hod hudéng dong (chemotaxis). Su két
hop gitta di dong va hoa huéng dong cho phép vi khudn phét hién va tiép can chat dinh dudng
cho s ki sinh ctia vi khuan. Sy di dong ctia vi khuan gay bénh déng vai trd quan trong trong giai
doan dau ctia qua trinh gay nhiém va sau d6 n6 khdng can thiét khi qué trinh gay nhiém da thanh
cong [22]. Nhu vay, trong thi nghiém nay cho thay song siéu am tan s6 thap da lam giam kha
ning hoat dong ctia tién mao tir &6 1am giam ddc lwc cta vi khuan V. alginolyticus. O nghiém thitc
NT3, séng siéu am tan so thap (20 kHz) da lam chét vi khudn V. alginolyticus nén khong cé hién

tuong di dong xay ra.
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Hinh 3. Anh huéng ctia thoi gian xtt ly séng siéu am tan s8 thdp (20 kHz) 1én kha ning di dong cta vi
khuan V. alginolyticus

Chil thich: S6 lieu duge biéu dién 6 dang Mean + SD, cac ki tw a, b, ¢ khac nhau chi s khac biét
théng ké (p < 0,05) gitra cac nghiém thtic.

3.3 Anh huwong ctia thoi gian xit 1j song siéu 4m tin s& thap (20 kHz) 1én hoat tinh mét s
enzyme do V. alginolyticus san xuit (lipase, phospholipase, caseinase, va haemolysin)

Mot s6 yéu t6 doc luc nhu kha nang thuy phéan cta cac loai enzyme (lipase, caseinase,
phospholipase, va haemolysin) chung vi khuédn V. alginolyticus duoc trinh bay & Bang 1. Tur két
qua Bang 1 cho thdy, séng siéu am tan so thap da lam giam hoat ddng san xuat cac loai enzyme
lipase, caseinase, phospholipase, va haemolysin ctia vi khuan V. alginolyticus thong qua ty 1é
duong kinh thuy phan enzyme va duwong kinh khudn lac ¢ cac nghiém thiic c6 xtt ly séng siéu
am (NT1, NT2) giam so voi nghiém thiee doi chiing. Nghiém thirc NT3 khong thay xuat hién hoat
ddng thuy phan ctia cac loai enzyme da cho phép khéang dinh vi khudn da bi chét sau 30 phut

tiép xtic voi séng siéu am tan s6 thap (20 kHz).

Cac enzyme ngoai bao cta vi khuan V. alginolyticus nhu lipase, phospholipase, haemolysin,
va caseinase gop phan tao doc luc cua vi khuan, déng vai tro quan trong trong qua trinh xam
nhap va gay bénh ¢ vat chta [23]. Enzyme lipase phan cat cac triacylglycerols mach dai thanh cac
acid béo va glycerol, trong khi d6 phospholipase la kha ndang thuy phan phospholipid thanh cac
acid béo do do6 cac enzyme nay c6 thé cé vai tro quan trong trong qua trinh pha hiy mang lipid
cua t&'bao d€ vi khudn xam nhap vao vat cha va gay cac ton thuong 1én mé cua vat chua [24, 25].
Caseinase la mot enzyme thugc nhom protease xtic tac qua trinh phan giai, phan huy protein
thanh cac polypeptide nhé hon hoac cac acid amin gitp vi khuan pha huy moé t€’bao vat chu va
gdy bénh [25]. Ngoai ra vi khuén con tiét ra enzyme haemolysin pha v& t& bao hong cau lam mat

chttc nang sinh ly cua hong cau [24, 25]. Cac enzyme nay la nhitng yéu td doc luc quan trong cua
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Bang 1. Anh hudng ctia song siéu am tan s6 thap 1én mot s6 yéu t6 doc luc ctia cac chung vi khuén V.
alginolyticus

Ty 1é dwong kinh ving thuy phan enzyme va dudng kinh khuan lac

Nghiém thitc
Lipase Phospholipase Caseinase Haemolysin
bC 2,14+£0,15 2,04+0,05 1,84+0,10 2,34+0,10
NT1 1,6c+0,10 1,7¢+ 0,06 1,6c+ 0,06 1,5¢+0,12
NT2 1,2+ 0.06 1,1+ 0,05 1,3+ 0,05 1,1+ 0,06
NT3 02 02 02 02

Chii thich: S8 liéu dwoc biéu dién & dang Mean + SD, cac ki tw a,b,c khac nhau trong cung 1 c6t chi
sw khéac biét thong ké (p < 0,05) gitta cac nghiém thurc.
nhiéu vi khudn gay bénh nhu Vibio, Aeromonas... lién quan truc tiép dén dédc diém bénh ly
cua nhitng bénh do nhém vi khuén nay gay ra [23, 25]. Chua ¢ nghién cttu nao vé tac dong
cuia song siéu am 1én cac yéu té doc luc cua vi khuan. Tuy nhién, cac nghién cttu trude day
cho thdy siéu am tan sd thap gay ton thuong lén cac thanh phan n6i bao va lam bién tinh cac
enzyme nhu lipase va caseinase ctia vi sinh vat do hién tuong cavitation [26-28]. Nghién cttu
nay da cho thdy anh huong cua séng siéu am tan s6 thap da lam giam cac yéu t6 doc luc ctia

vi khuan V. alginolyticus.
34  Anh huéng cta thoi gian xit 1y song siéu 4m tin s6 thip (20 kHz) 1én kha ning gy bénh ctia vi
khuan V. alginolyticus trén ca Hong m§y
Anh huwong cta thoi gian xtt Iy séng siéu am tan s thap (20 kHz) 1én kha nang gay bénh
cua vi khudn V. alginolyticus trén ca Hong my dwgc thé hién ¢ Hinh 4.
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Hinh 4. Anh hudng ctia séng siéu 4m 1én kha ning gay bénh cta vi khuan V. alginolyticus 1én ca Hong m§
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Ty 1é séng ctia ca Hong my cam nhiém véi vi khuan V. alginolyticus sau khi xtt Iy séng siéu
am tan sd thap (20 kHz) thap hon so véi nghiém thitc d6i chiing (DC) (p < 0,05). Ca cam nhiém
v6i vi khuan khong xt 1y véi song siéu am (DC) c6 ty 1€ chét tich luy 1én dén 60% (Hinh 4). Tat
ca ca chét trong thi nghiém déu c6 dau hiéu bo an, boi 10 do va mét ¢4 18i, duc, vay va d6i mon
va rach nhu miéu ta ctia Pham Thi Hai Yén va cs. [14] (Hinh 5) va V. alginolyticus duoc tai phan
1ap tir mau than ctia cd mang dau hiéu bénh ly trén. Ca & nghiém thitc d6i chirng am (tiém nuwdc
mudi sinh 1y) c6 ty 1€ song 100% va khong c6 dau hiéu cua bénh. Dua vao cac két qua nghién ctru
trén c6 thé két luan rang séng siéu am tan s& thap (20 kHz) da lam giam doc lwc ctia vi khuan V.

alginolyticus, do d6 lam giam ty 1é chét ctia ca Hong my.

Hinh 5. C4 Hong m§ c6 d&u hiéu bénh 1y mat 18i duc, vay va dudi mon cut khi cdm nhiém véi vi khuan

V. alginolyticus

4  Kétluan va Kién nghi
3.5 Kétluan

Song siéu am tan so thap (20 kHz) gay bat hoat vi khuan V. alginolyticus khi xt ly trong
thoi gian 30 phuat. O thoi gian xi ly ngdn hon, séng siéu am tan s thap (20 kHz) lam giam kha
nang di dong va hoat tinh ctia cac enzyme lipase, caseinase, phospholipase, va haemolysin cling

nhu kha nang gay bénh cta vi khuan V. alginolyticus trén cd Hong my.

3.6  Kién nghi

Dbay la nghién cttu dau tién vé anh huong cua song siéu am tan so thap trong viéc lam giam
mat do va cac yéu to doc lwc ctia vi khuan V. alginolyticus, tuy nhién nghién cttu chi méi tién hanh
trén mot chung vi khuan V. alginolyticus. Can tién hanh danh gia trén nhiéu ching khac nhau dé
6 thé dua ra khuyén cdo vé viéc tng dung song siéu am tan s thap trong han ché mat d6 va kha

nang gay bénh cta vi khuan V. alginolyticus trén ¢4 Hong my.
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Loi cam on

Nghién cttu duoc tai tro boi dé tai khoa hoc va cong nghé cap Bo ma sd B2024-DHH-07.

Xin cdm on nhiing hd tro ctia Truong phd thong Lién cap Newton, Ha Ndi trong qua trinh thuc

hién nghién ctru.
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