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TOM TAT

Sw mé réng vé quy mé cia nghé nudi trong thiyy san da dan dén
dich bénh phat sinh ngay mot phirc tap hon. Trong khi do, viéc lam
dung thudc khdng sinh dé giai quyét dich bénh da dan dén gia tang
tinh trang khdng thuéc, khién cdc loai khéng sinh manh nhdt ngay
cang mat hiéu qua. Viéc tip trung nghién ciru cac giai phdp thay
thé ben vitng, sang tao trong diéu tri bénh sé mé ra mot giai doan
mdi vé sirc khoe thiiy san. Bai bao nay nham muc dich tong hop va
danh gia mot so lieu phap diéu tri mot, tién tién nham kiém sodt
dich bénh truyén nhiém trong nudi trong thuy san hién nay. Cdc
liéu phap tién tién nhir thuc khudn thé, endolysin, bacteriocin va
quorum quenching dang ngay cang chung minh dwoc hiéu qua
vuegt troi cung voi tinh an toan cao. Bén canh do, cac liéu phap
nhu peptide khang khuan, khang thé IgY, hat nano ciing mang lai
nhitng hiéu qua nhdt dinh trong diéu tri bénh cho thiy san
hién nay.

Tir khéa: Dich bénh, nudi trong thity san, phirong phdp diéu tri
ABSTRACT

Aquaculture’s expansion and intensification have made sudden
disease outbreaks more common. Meanwhile, the overuse of
antibiotics to tackle epidemics has resulted in increased antibiotic
resistance, rendering the most potent antibiotics increasingly
ineffective. Focusing on research into innovative, sustainable
alternatives to disease treatment will unlock a new era in aquatic
health. This article aims to synthesize and evaluate a number of
novel therapeutic approaches to control infectious diseases in
aquaculture. Advanced therapies such as bacteriophage,
endolysin, bacteriocin and quorum quenching increasingly
demonstrated to have outstanding effectiveness along with high
safety. In addition, therapies such as antimicrobial peptides, IgY
antibodies, and nanoparticles have also been shown to be effective
in treating aquatic diseases.

Keywords: Aquaculture, disease, therapeutic approaches
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1. GIOI THIEU

Nubi tréng thily san dd va dang 14 nganh nghé
mang lai gia tri kinh té tai Viét Nam. Theo béo cdo
ctia Cuc Thily san, tong san lugng nudi trong thiyy
san ca nam 2023 uwdc dat 5.455 nghin tan, ting 4,2%
so voi nam 2022. Trong do, san lugng ca udc dat
3.631,4 nghin tén tang 3,7%; san lugng tom udc dat
1.211,6 nghin tan, tang 5,8% (Thanh, 2024). San
Xuét thuy san ca nu6e dang tap trung phat trién theo
huéng bén viing, thue hién cac giai phap nudi trong
thity san theo co cau nudi hop 1y, phét trién cac viing
nuoi tom ca tap trung vao viéc ung dung cong nghé
cao va cac phuong phap nudi trong than thién véi
moi trudng.

Su mé rong va tham canh hoéa clia nganh nubi
trong thiy san da lam cho cac dot bung phét dich
bénh trd nén pho bién, 1am cho viéc quan 1y hiéu qua
tro thanh mot khia canh thiét yéu cia ting truong
bén ving. Theo bao cao ciia cac dia phuong, tim
thang dau ndm 2023, tong dién tich nudi trong thity
san bi thiét hai co chiéu hudng ting so véi cling ky
nam 2022, trong do6 thiét hai do nguyén nhan dich
bénh van con xay ra tai nhiéu vung nudi, dac biét 1a
& 2 d6i twong nudi chi lyc tdm va ca tra, véi tong
dién tich nuoi tom bi bénh 1a hon 5.518 ha, trong d6
dién tich bi bénh dom tring 1a gan 1.606 ha (chiém
31,6%) va dién tich bi bénh hoai tir gan tuy cép la
1.071 ha (chiém 21%). Tong dién tich nudi c4 tra bi
bénh 1a trén 331 ha, giam nhe (0,6%) so voi cung ky
nam 2022 (333 ha), cic bénh chu yéu van 1a xuit
huyét va gan than mu. Song song do, két hop voi
tinh trang 6 nhiém moi trudng va bién doi khi hau
cuc doan, dich bénh da tac dong x4u dén hoat dong
nudi trong thiy san, gy thiét hai kinh té cho nguoi
dan, ngan sach nha nudc va anh huong dén kim
ngach xuit khau thity san (Nguyet, 2023).

Vi€e st dung khang sinh 1a mot giai phap pho
bién dé giai quyét dich bénh trong nudi trong thuy
san. Tuy nhién, viéc lam dung thude khang sinh da
dan dén gia tang tinh trang khang thudc khang sinh,
lam céc loai thudc ngay cang mét di hiéu qua tiéu
diét mam bénh. Diéu nay khong chi de doa cac loai
thity san nuoi trong ma con anh huéng dén sirc khoe
con ngudi, do sy giam hiéu qué cua cac loai khang
sinh manh nhat va thiéu cic giai phap thay thé kha
thi. Cho dén nay, di c6 nhiéu bao céo khoa hoc ghi
nhan vé tinh trang vi khuan da khang thudc khéng
sinh trén cac loai ca (Azzam-Sayuti et al., 2021;
Krahulcova et al., 2023), tdm va dong vat c6 vo khac
(Li et al., 2024; Liu et al., 2024), tham chi 1a trong
moi truong nudce (Peng et al., 2024; Xia etal., 2024).
O Viét Nam, nhiéu bao céo cho théy su hién dién
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ctia vi khuan khéng thudc trong cac hé thong nuéi
thity san nhu Aeromonas, Pseudomonas,
Edwardsiella va cac loai vi khuan khac (Dang et al.,
2005; Tu et al., 2010; Doan et al., 2018; Tran et al.,
2022; Nguyen et al., 2023).

Truéc tinh hinh toan thé gi6i quan tim dén cac
van dé nhu khang khang sinh va du lugng khéng
sinh, ké hoach hanh dong ctia FAO vé khang khang
sinh giai doan 2021-2025 1a hd trg cac nd luc toan
cau dé giai quyet tinh trang khang khang sinh trong
thyc pham va noéng nghiép (FAO, 2022) Viéc tap
trung nghién ctru cac giai phap thay thé bén ving,
sang tao trong diéu tri bénh s& mo ra mot giai doan
moi vé sirc khoe thity san. Mot s6 phuong phap diéu
tri m&i nham kiém soat cac bénh truyén nhiém trong
nudi trong thity san dugc trinh bay trong nghién ciru,
g6p phan gia ting stic khoe tom c4, gia tang hiéu qua
chi phi va nang cao ning sudt san xuét trong nudi
trong thity san.

2. LIEU PHAP THU'C KHUAN THE

Thuc khuan thé hay thé thuc vkhuz"’m con dugc goi
1a bacteriophage hay phage. Thé thyc khuan 1a mot
nhom céc vi rat chuyén biét lay nhiém vao cac loai
vi khuén khéc nhau. Chiing dugc phat hién cach day
hon mot thé ky. Phage vo hai ddi véi con ngudi,
dong vat hodc thyc vat. Chung chi nhim muc tieu
lay nhiém vao cac té bao vi khuan. Chung dia kiém
soat su phat trién va lay lan cta vat cha vi khuan tur
hang tri€u nam vé truge. Thé thuce khuén 1a thuc thé
sinh hoc phé bién nhét trong h¢ sinh thai trén trai
dat, co s6 lugng gip mudi lan so véi quan thé vi
khuén trong tu nhién. Cac thé thyc khuan c6 mat
khip sinh quyén va thim chi con xdm chiém nhiing
moi truong khic nghiét nhu subi nuwde nong, ni lira.
Céc dai duong va 16p dat mat 1a méi truong song
chinh cua chiing (Ali et al., 2023).

Duya trén phuong thic 1ay nhiém, cac phage c6
thé dugc phan loai thanh hai nhém chinh: phage ly
giai (lytic phage) va phage thé thuc (lysogenic
phage). Cac phage ly giai dan dén su ly giai hoan
toan va lay nhiém thanh cong vao té bao vi khuan,
trong khi cac phage thé thyc tich hgp b gen cua
ching véi bo gen ctia vi khuan. Mic du dugce coi la
thuc thé sinh hoc phd bién nhit trong sinh quyén, sd
lugng thé thuce khuin duoc phat hién va xac dinh chi
1a phan ndi ciia tang biang chim. Céc phage thudc cac
ho khac nhau va dugc phan loai dya trén cac tiéu chi
nhu vat cha muc tiéu cu thé, hinh thai hoc va trinh
tu phan tir (Al et al., 2023).

Liéu phap thé thuc khudn (phage therapy) la
phwong phap diéu tri sir dung thé thuc khuan dé diéu
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tri tinh trang bénh nhiém tring do vi khuan gdy ra.
Viée sir dung céc thé thuc khuén 1am liu phap diéu
tri da 6 tir dau thé ky 20. Co ché cuia liéu phép thé
thuc khuan 14 vi rat thé thuc khuan chén b gen cta
n6 vao vi khuan chi, sao chép va nhan 1én bén trong,
gdy ra sy phan giai té bao va cudi cliing glet chet vi
khuan. Trong khi mot s6 the thyc khuan rat dac
trung cho vat chi thi mot sb khac c6 thé lay nhiém
sang nhiéu vét chu khac nhau. Nhugc diém chinh
cua phu’(mg phap diéu tri bang thé thyc khuan don
1a ¢6 thé tao ra vi khuan khang thé thuc khun; cac
phage khic nhau c6 thé c6 két qua khac nhau trén
vat cht vi khuan sau khi bi nhiém. Theo Easwaran
et al. (2022) va Egido et al. (2022), li¢u phap thuc
khuan thé bao gdm 6 nhom liéu phép nhu sau:

e Liéu phap thé thyc khuan don.

e Li¢u phap phdi hop giita thyc khuan thé va
thuoc khang sinh.

e Liu phap thiét ké cac thé thyc khuan bién
d6i gen déc hicu.

e Liéu phap thiét ké t6 hop thé thyc khuan
(Phage Cocktail).

e Liéu phap thé thyc khudn ma hoa enzym.

K Liéu phép thé thuc khuin duge ma hoa dé
chong lai hé thong CRISPR (Clustered regularly
interspaced short palindromic repeat).

Nghién ctru cia Le et al. (2018) da xac dinh hiéu
qua cua thuc khuan thé trong viéc kiém soat ty 1&
chét hang loat cta ca tra (P. hypophthalmus) do
nhidm vi khudn A. hydrophila & céc trai ca tai Viét
Nam. Hai thyc khuin thé voéi tén goi 1a A
hydrophila-phage 2 va A. hydrophila-phage 5 da
duoc phan lap thanh cong tir cac mau nude & song
Sai Gon, Viét Nam. Cac thuc khuan thé nay thudc
ho Myoviridae, dugc phat hién c6 phd hoat tinh
rong, tham chi chong lai cic ching Aeromonas
khang nhiéu loai khang sinh. Thoi gian tiém an va
kich thuéc bung n cua phage 2 1an luot 1a 10 phut
va 213 PFU trén mdi té bao chu bi nhiém.

Céc phuong phap diéu tri str dung phage dugc
4p dung cho cac chiing vi khuan gay bénh trong qud
trinh xdm nhiém trén ca, di giup cai thién dang ké
ty 18 song cua ca thir nghiém, voi ty 1¢ song sot 1én
dén 100% so véi ty 1é song sot duoc quan sat thay
trong cac thi nghiém ddi ching 13 18,3%. Két qua
thu dugce tir viée sir dung mot loai phage cocktail chi
ra rang thyc khuan thé c6 thé dugc sir dung thanh
cong dé diéu tri bénh do nhidém A. hydrophila & ca
tra qua duong tiém vao xoang bung cta ca. Nhitng
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phat hién nay chirng minh tiém ning sir dung thuc
khuén thé nhu mot phwong phép xir Iy sinh hoc hi¢u
qué dé kiém soat bénh xuat huyét trong céc trang trai
nuoi ca.

Nghién ctru ctia Tran et al. (2018) da chimg minh
thue khuan thé TG25P va CT45P ¢6 hiéu qua trc ché
cao d6i voi vi khuan A. hydrophila giy bénh xuat
huyét trén ca tra. Hoat tinh cia thyc khuan thé
TG25P dugc giit lai 1an luot 1a khoang 90% va 80%
& 37°C va 50°C trong 1 gi¢. Hoat tinh ctia n6 dugc
duy tri dén hon 80% & pH 5-9 trong 24 gio va
khoang 90-100% trong dung mai hiru co, chiang han
nhu cloroform hodc dietyl ete trong 1 gid. Ngoai ra,
tinh 6n dinh va hoat dong cua thuc khuan thé TG25P
dé kiém soat A. hydrophila trong nudc ao nudi ca tra
cling dugc danh gi4 cao trong 48 gio. Piéu ndy cho
thiy, thuc khuan thé TG25P co kha nang (g dung
cao trong viéc tao ra cac san phém ¢6 chira thuc
khuan thé véi chi phi thip.

Nghién ctru ctia Dang et al. (2021) khao sat hi¢u
qua bao vé cua thuc khuin thé PVNO2 chdng lai
bénh xuat huyét do 4. hydrophila & ci tra qua
phuong phap cho an. Ca tra dugc cho an hai 1§n moi
ngdy bang thirc &n vién c6 chira thyc khuén thé. Két
qué cho thay, néu khong c6 sy ton tai ctia thé thyuc
khuén, ty 1¢ chét cao nhat 14 68,3+2,9% & nhom ca
phoi nhiém v&i mat do vi khuén cao nhat. Nguoc lai,
ty 1¢ chét & mat do vi khuan A. hydrophila cao nhat
giam déng ké xudng 8,33 +2,9% hodc 16,67 +2,9%
khi c4 tra dugc cho an thirc dn chira thue khuén thé
lidu Iugng log 6,2+0,09 hodc log 4,2+0,09 PFU/g.
Nghién ctru nay chi ra rang, viéc bo sung thuc khuan
thé vao thirc an cho cé tra 1d mot phuong phéap rat
kha thi trong viéc ngan ngira dich bénh do vi khuin
A. hydrophila & cac trang trai nudi ca tra quy mo 1on.

Nghién ctru cua Droubogiannis et al. (2023) da
phan lap va mo ta dy di mot thé thuc khuin dic
hi¢u méi 1a vB_VhaS_MAG?7, lay nhiém trong vi
khuan V. harveyi MM46, thir nghiém hiéu qua cua
n6 nhu mot phuong phép didu tri & du tring ca trap
dau vang bi cam nhiém. Khi dugc ap dung trong cac
thir nghiém lidu phap phage & 4u tring ca trap dau
vang bi cam nhiém, vB_VhaS MAG?7 c6 khi ning
céi thién kha ning séng sot ctia du tring 1én téi 20%.
Do nhitng tinh nang khac biét va an toan,
vB VhaS MAG?7 duogc coi la ing ctr vién phu hop
cho liéu phap phage ung dung.

Nghién ctru ctia Hossain et al. (2024) gidi quyét
su bung phat thuong xuyén ctia bénh vi khuan trong
nudi tdm & Bangladesh bing cach tap trung nghién
cuu vao viéc st dung thuc khuén thé. Céac thé thuc
khuan duoc phan 1ap tir mau nudc thai dugc thu thap
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tir trang trai nudi tém, trai gidng. Trong cac thur
nghiém in vitro, cac thé thuc khuan da lay nhiém
thanh cong 91% chung Vibrio dugc thur nghiém (19
trong s6 21 ching). Trong thir nghiém in vivo, tom
dugc ap dung phuong phap du phong bang thé thuc
khuan va dleu tri bang thé thyc khuan da chimg to
kha nang song sOt cua tom nudi gia tang sau thir
nghiém cam nhiém vi khuan Vibrio c6 doc tinh.

3. LIEU PHAP ENDOLYSIN

Li€u phap endolysin (lysin) bét nguon tu ligu
phap thé thyc khuan (phage), lién quan den vigc stir
dung cac enzyme thuy phan 'endolysin' glong nhu
cac enzym thuy phén duge cac thé thyc khuan st
dung dé tach thanh té bao peptidoglycan cua vi
khuan (Deshotel et al., 2024). Endolysin dugc san
xudt va biéu hién vao cudi chu ky phan giai cua thé
thuc khuén, giai phong the hé thé thuc khuan sau sy
thoai hoa cta thanh té bao peptidoglycan cua vi
khuan (Wong et al., 2022).

Céc endolysin cua thé thuc khuin & dang ti to
hop da duoc ap dung vao vi khuan Gram dwong, gay
ra sy ly giai nhanh chéng thanh té bao va lam chét
té bao vi khuan. Ké tir khi duoc phat hién, cac
endolysin cua thé thuc khuan duwoc dé xuit 1a tic
nhan khang khuan vi phuong thie hoat dong riéng
biét va hoat tinh khéang khuan dic hiéu cao, doc lap
v6i cac kiéu nhay cam vdi khang sinh cua vi khuan
(Loessner, 2005). Mot s6 nghién ctru truge day da
4p dung endolysin ctia phage dé nhiam vao cac mam
bénh nhu Bacillus anthracis, Streptococcus
pneumoniae, Staphylococcus aureus va Bacillus
thuringiensis va thu dugc két qua day hira hen (Jun
etal., 2017).

Endolysin cua phage khac v6i cac khang sinh
tiéu chuan vé hiéu luc, tbc do diét khuan, tinh dic
hi¢u va hoat tinh chéng lai cac ching khang khéng
sinh. Ngoai ra, endolysin cua phage thuong c6 tinh
dac hiéu cao ddi v6i cac loai vi khuan cu thé va hlem
khi tiéu diét vi khuan khong phai muc ti€u, bao goém
c4 vi khuan hoi sinh, diéu nay c6 thé lam giam cac
bién chimg 1am sang. Do d6, endolysin ciia thé thuc
khuan c6 thé dugc nghién ctru phat trién nham thay
thé thudc khang sinh hoa hoc hién nay. Nhuoc diém
cua phuong phdp nay la it c6 hiu qua dbi véi vi
khuan Gram am (Fenton et al., 2010).

Khi endolysin dugc sir dung lam enzyme tai to
hop va dugc ap dung ngoai sinh cho vi khuan Gram
duong, ching s& gy ra sy ly giai nhanh chong té
bao vi khuan vi khéng c6 mang ngin cin sy Xam
nhap cia ching vao thanh té bao vi khuan. Chinh
kha nang manh mé nay da gitp tiéu diét nhanh
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chéng cac vi khuan Gram duong giy bénh. Trong
truong hop la vi khuan Gram 4m, mang ngoai cua té
bao ngan can sy tiép can ciia endolysin ngoai sinh
véi peptidoglycan cuia thanh té bao vi khuan. Do d6,
viéc khai thac endolysin nhu chit khang khuan bi
han ché (Fenton et al., 2010). Vi€c st dung cac chat
tham mang té bao nhu EDTA s€ gitp endolysin di
qua mang ngoai cua té bao vi khuan Gram a am, tr do
gitip chung chéng lai vi khuan Gram am tét hon.

Phuong phap endolysin dugc mé ta dau tién vao
nam 2001 (Nelson et al., 2001) va dugc nghién cuu
trong hai thap ky qua di cho thdy tiém ning dang ké
clia nd véi cac thir nghiém 1am sang dang dién ra
trén nguoi (Jun et al., 2017; Fowler et al., 2020).

~ Nhin chung, cac endolysin dugc nghién ciru cho

dén nay c6 cau tric mo-dun hai mién. Endolysin
duoc phan loai thanh bon nhém khéc nhau:

e N-acetylmuramidase (lysozyme)

e N-acetyl-pf-D-glucosaminidase
(glycosidase)

e N-acetylmuramoyl-L-alanine amidase

e Cac endopeptidase L-alanoyl-D-glutamate
va cac endopeptidase cau ndi dic hi¢u interpeptide.

Giéng nhu thé thyc khuan, endolysin c6 1gi thé
hon khang sinh truyén thong & chd ching dic hiéu
cho tung glong hogc thdm chi déc trung cho ting
lodi vi khuan. Tir d6 ching chi ti€u diét mam bénh
vi khuan muyc tiéu trong khi van gitt nguyén hé vi
khuan c6 loi trong co thé sinh vat (Danis-
Wilodarczyk et al., 2021). Diéu nay xay ra do cac thé
thuc khuan hoic endolysm lién két véi cac thy thé
ddc hiéu ciia mot mam bénh nhét dinh trong khi
khang sinh thi co pho khang khuén rong, tac dung
1én nhiéu thanh phan cu tao va quy trinh chuyén
hoéa ca vi khuan (Linden et al., 2021).

Ngoai ra, thé thuc khuan va endolysin con c6 uu
diém 1a c6 kha nang tiéu diét vi khuan da khang
nhiéu loai khang sinh. Khi so sanh véi liéu phap
thuc khuén thé tién nhiém, cac endolysin mang lai
nhimg loi thé b6 sung vé tdc do (cac phage yéu cau
phai tién hanh toan b chu trinh sao chép bén trong
té bao vi khuén trong khi d6 cac endolysin co thé
tiéu diét té bao vi khuan ngay khi tiép xuc) va kha
ning cao l1a vi khuan s& khong phat trién tinh dé
khang (Schmelcher & Loessner, 2021).

Trong mdt bao cao tong hop vao nim 2019,
Matamp and Bhat da cho rang, c6 rat nhiéu danh gia
vé endolysin nhu chit chéng lai vi khuan Gram
duong. Tuy nhién, ciing c6 mot sé endolysin ciing
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c6 kha nang chéng lai cic mam bénh vi khudn Gram
am  nhu  Vibrio  alginolyticus va V.
parahaemolyticus. Trong do, endolysin
Lysqdvp001 13 endolysin c¢6 ddc tinh tét nhat voi
hoat tinh ly giai chéng lai nhiéu loai Vibrio.
Endolysin dugc nhan ban trong chung E. coli BL21
Star. Thir nghiém cho thiy két qua d?ly htra hen vi
endolysin lam giam do duc cua vi khuan Vibrio sau
5 phit. Sy giam mat do nay dugc quan sat thiy do
tién xtr Iy nudi cy vi khuén bang EDTA trong 5
phut. Lysqdvp001 c6 thé phan giai 11/11 ching V.
parahaemolyticus da dugc thtr nghi¢m.

Cac loai Aeromonas c6 kha nang khang khang
sinh cao, 1 vi khuan gy bénh va i nguyén nhan
géy tu vong hang loat & ca nudi. Mot nghién ctru da
tién hanh so sanh vé hi¢u qua khang khuan ciia ba
loai endolysin (LysPA26, Gp110 va OBPgp279)
chéng lai vi khuin khang khang sinh thudc giong
Aeromonas. Endolysin tinh khiét biéu hién hoat
dong khang khuan d6i véi cac loai Aeromonas bao
gbm A. hydrophila, A. salmonicida va A. veronii ma
khong can xir Iy trudc bang chat thim mang ngoai.
Hiéu tng rd rét nhat dugc phat huy boi endolysin
Gp110. Két qua thu duoc trong 6ng nghiém da dugc
xéc nhan bang cac thir nghiém in vivo vi kha nang
song sot cua ca Oreochromis niloticus bi nhiém
bénh duoc diéu tri bang endolysin Gp110 cao hon
so voi cac endolysin khac. Hon nita, tac dung cia
viée tiém bap Gp110 1én qua trinh lanh vét thuong
da dugc danh gia & ca Acipenser baerii bi anh hudng
ty nhién bdi bénh Aeromonosis. Ty 1¢ lién vét
thuong & ca duoc diéu tri bang Gp110 14 41,8% vao
ngay thi 6, ty 1€ 79% vao ngay thr 12 va 95,7% vao
ngay thir 25. Vi vay, Gp110 la mét Gmg ctr vién day
htta hen cho viée phat trién cac phuong phap dleu tri
chéng nhiém trung Aeromonas trong nudi trong
thuy san (Bakiyev et al., 2023).

Mot nghién ctru danh gia hi¢u qua ctia endolysin
ClyX-2 diéu tri cad vugc soc lai bi nhiém
Streptococcus iniae cai thién ty 18 séng sot cao dang
ké 14 95%, trai nguoc vai ty 16 sdng sot 5% & nhém
¢4 d6i chimg khong dwoc didu tri. Két qua thu
nghiém chimg minh rang ClyX-2 thé hién kha ning
tiéu diét vi khudn vuot troi, voi hoat tinh tiéu huy vi
khuan dugc phat hién ¢ ndng do thip dudsi 15
pg/mL. Piéu nay cho thay ClyX-2 la mot giai phap
thay thé ddy hira hen dé chdng lai nhiém tring S.
inige trong nudi trong thuy san (Deshotel et al.,
2024).

4. LIEU PHAP BACTERIOCIN

I}Ihiéu chung probiotic san sinh ra chat khang
khuan da dang, chang han nhu enzyme phan giai,
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hop chét chelat st, khang sinh, hydrogen peroxide,
axit hitu co va bacteriocin. Trong s6 céc chit khang
khuan nay, bacteriocin I nhirng peptide nho phé v&
tinh toan ven cia mang té bao vi khuan, ndi bat nhu
mot cong cu thay thé dé kiém soat vi khuan gay
bénh, cac peptide khang khudn hoic bacteriocin gan
day dang duoc xem xét nghién ctru. Vi khuédn axit
lactic (LAB) 1a mdt trong nhitng ngudn tai nguyén
chinh cho qua trinh sinh tong hop bacteriocin
(Iyapparaj et al., 2013).

Tt ca cac sinh vat séng déu san xudt ra protein
khang khuan (antimicrobial proteins - AMP), nhiéu
loai trong s6 d6 duoc goi 1a peptide khang khuan vi
kich thude twong ddi nho cua ching. Vi khuan tao
ra hai loai AMP: loai dugc tong hop béi ribosome
(con goi 1a bacteriocin) va AMP khong duoc téng
hop boéi ribosome, khong c6 gen ciu trac ma hoa cho
cac AMP nay (Negash & Tsehai, 2020).

Nhin chung, bacteriocin 1a cac chat protein da
chutc nang, dugc san xuat boi ribosome vai hoat tinh
khang khuin 15 rét & nong d nhat dinh. Chung 1a
nhitng chat protein doc duoc tao ra b01 vi khuan va
mot s0 thanh vién ctia vi khuan ¢ dé wre ché sy phat
trién ctia cac chung vi khuan khac. Nhiing phén tur
nay c6 hoat tinh khang khuan chéng lai vi khuan gay
bénh. Néu cac bacteriocin do vi khuén tao ra trc ché
céc vi khuan khéc cing loai thi ching thuong duge
coi 14 cac bacteriocin phd hep. Nguoc lai, néu ching
trc ché vi khuan thudc gidng khac thi ching dugc
coi 1a bacteriocin phd rong. Diéu thu vi 14 cac té bao
vi khuan san xuét bacteriocin c6 kha nang khang lai
céc peptide khang khuan ciia ching, qua trung gian
1a cac protein mién dich cu thé do té bao chu tao ra
(Negash & Tsehai, 2020).

Phuong thirc hoat dong cuia bacteriocin c6 thé
thay doi tury theo dic diém cua chiing. Chung c6 thé
tiéu diét vi khuan thong qua sy hinh thanh 15 trén
mang té bao, ngin chan hoat dong ciia cac chit van
chuyen peptidoglycan va do d6 ngén can qua trinh
tong hop thanh té bao va gay ton hai dén vat liéu di
truyén hodc tong hop protein (Pereira et al., 2022).

Bacteriocin c6 ban chat tong hop & ribosome,
trong khi khang sinh dugc san xuat boi nhidu phirc
hop enzyme. Do d6, nhugc diém cua bacteriocin 14
chung ¢6 tac dung diét khuéan hodc kim khuén trén
pham vi vi khuan hep, so v6i khang sinh truyen
thong ¢ phd rong hon rat nhiéu. Ngoai ra, & nong
d6 thap hon, hau hét cic bacteriocin déu c6 hi¢u qua
chéng lai vi khudn muc tiéu hon so véi khang sinh.
Bacteriocin thuong dugc coi 1a ty nhién hon vi
chung dugc cho la c6 mat trong nhiéu loai thuc
phém duoc tiéu thu tir thoi ¢6 dai. Bacteriocin bi bt
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hoat béi cac enzyme, chiang han nhu trypsin va
pepsin, dugc tim thiy trong duong tiéu hoa va do do
khong 1am thay d6i hé vi sinh vét ciia duong tiéu hoa
(Negash & Tsehai, 2020). Bacteriocin dugc phan
loai nhu sau:

e Bacteriocin ciia vi khuan Gram duong:
(1) Bacteriocin/Lantibiotic loai I; (2) Bacteriocin
loai II; (3) Bacteriocin loai III.

e Bacteriocin cia vi khuian Gram am: (1)
Protein c6 khéi lwgng phan tir cao (30-80 kDa) dwoc
goi 1a colicin; (2) Peptide khdi lugng phan tir thap
(tir 1 d&én 10 kDa) duoc goi 1a microcin.

Nam 1925, cung voi viéc phat hién ra colicin,
nghién ctru vé bacteriocin da nhan duoc su cha y
dang ké. Pén nim 1995, hon mot trim loai
bacteriocin khac nhau da dugc xac dinh. Bacteriocin
o thé mang lai lgi thé canh tranh quan trong cho
loai san sinh ra chiing. Probiotic dugc quan tdm co
thé tao ra bacteriocin tai vi tri hoat ddng ctia chiing
(Pereira et al., 2022).

Trong mot bao cio tong ‘hop vao nam 2021,
Hernandez-Gonzalez da cho rang, mot s loai nisin
¢6 hidu qua chéng lai mam bénh trong nudi trong
thuy san. Bao cao ghi nhan Nisin Z dugc san xuét
boi L. lactis subsp. cremoris, ¢ thé ngan ngira bénh
Lactococcosis & ca hoi  van. Pediococcus
acidilactici L-14 tao ra bacteriocin Pediocin PA-1,
dugc chig minh 14 ¢6 hoat tinh khang khuan chong
lai madm bénh & ca nhu Lactococcus garvieae,
Streptococcus iniae, Carnobacteria
maltaromaticum va Aeromonas salmonicida. Diéu
tri bang enterocin AS-48 0 ca hdi bi nhiém L.
garvieae cho ty 1¢ song sot 1a 60%, so v&i ca khong
dugc didu tri. Cac nghién ctru khic cho thay
Lactobacillus pentosus HC-2 va E. faecium NRW-2
¢c6 thé duoc su dung trong ché do an cta tom vi
ching c6 hoat tinh khang khuan chong lai Vibrio
harveyi va Vibrio parahaemolyticus (ATCC 17802).
Su két hop ciia bacteriocin tir LAB va peptide khang
khudn (AMP) cho thiy tac dung hiép dong va mo
rong pham vi pho.

Trong mét bai bao cao téng quan nam 2022,
Ninh va cac cong su cho rang, s0 v6i viée bo sung
bacteriocin tinh ché thi viéc bo sung chung san xuét
bacteriocin vao ché pham probiotic co nhleu uu
diém hon, do chang 1a cac ching vi khuan song nén
¢6 kha ning diéu chinh dé hoat dong t6t hon trong
co thé vat chu va trong moi truong. "Alchem
Poseidon" 1& mot ché pham probiotic da dugc
thwong mai hoa va st dung rong rii trong nudi trong
thuy san nhim kiém soat vi khuan V. harveyi gy
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bénh trén tom s, vi khuan V. anguillarum gay bénh
trén ca. Ché phim nay c6 chira ching vi khuan
Bacillus subtilis sinh bacteriocin: bacillocin 22,
chung vi khuan Lactobacillus acidophilus sinh
actacin va acidocin, chung vi khuan Clostridium
butyricum sinh butyricin 7423.

Organicin Scientific dang str dung bacteriocin dé
ngan ngua nhlem trung Vibrio & tom nudi, cai thién
kha nang sdng sot ctia tom bi nhidm bénh va giai
quyét bénh EMS. Viéc két hop bacteriocin vao thirc
an la phuong phap quan 1y hitu ich nhat. Trén thuc
té, thuc an bod sung bacteriocin cua Organicin
Scientific phat trién d cai thién ty 1& sdng sot cta
tom méc bénh EMS gan 100%, ciing nhu duy tri
hoat dong sau khi tiép xuc véi nhiét do va ap sut
cao. Voi kha nang chiu nhiét cao cua bacteriocin,
chung c6 thé dé dang dwoc dua vao thic dn & cap do
nha san xut, chiu dung qué trinh ép dun nhiét va
duoc cung cip truc tiép cho cac loai, khién viéc ap
dung chiing tré nén don gian ddi véi ngudi nong dan
va giam thiéu moi thay dbi can thiét d6i voi qua trinh
nudi dudng. EMS xay ra do vi khuan Vibrio giy
bénh xdm nhdp vao rudt tom, do d6 viéc dua
bacteriocin qua thirc dn 14 mot chién lugc phong
ngtra dang tin cay (Waycott, 2023).

Mot nghién ctru cia Mitchell et al. (2023) da
danh gia tac dong cua viéc su dung thirc an c6 chira
bacteriocin c6 1am ting ty 1& sdng cua tom bi nhiém
AHPND. Két qua cho théy, cac nhom tom duge diéu
tri c6 ty 18 séng sot trung binh dat 96%, vdi ndng do
thap nhét va cao nhat ciia bacteriocin mang lai ty 1&
sdng sot cao nhat. Nhiing két qua nay cho thiy chat
phu gia bacteriocin ¢ thé duoc sir dung dé ngin
ngira hodc giam thiéu nhidém tring AHPND & tom.
Ty 1& két hop 0,84 mg/g va 84 mg/g di duoc chimg
minh 12 mang lai ty 1& séng twong duong. Cac thir
nghiém bé sung ciing da dugc thuc hién cho thiy
loai bacteriocin dac biét nay co do dac hiéu cao dbi
v&i mot s6 mam bénh Vibrio, v6i hoat tinh han ché
chéng lai cac vi khudn c6 loi ctia hé vi sinh vat
duong rudt tom. Nhimg két qua nay cho thdy rang,
so v6i diéu tri bang khang sinh thong thuong,
phuong phap diéu tri bang bacteriocin c¢6 thé loai bo
mam bénh t6m mot cach cy thé hon trong khi van
giit lai hé vi sinh vat tom twong dbi nguyén ven va
do d¢ tang cuong suc khoe tom.

5. LIEU PHAP PEPTIDE KHANG
KHUAN

Céc protein va peptide khang khuan, goi chung
la peptide khang khuan (antimicrobial peptides-
AMP, con duge goi la host defense peptides-HDP)
c6 thé 1a giai phap thay thé an toan va hiéu qua vi vi
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tri tac dung ciia chiing 12 trén cac thanh phin cia vi
sinh vat; chiing c6 kha nang phan huiy sinh hoc; tinh
da dang cua chung vé co ché hoat dong rat rong
(Zermeno-Cervantes et al., 2020). Phuong phap
khang khuén thay thé nay vin dang dugc nghién ctru
nén s& con rat nhiéu thach thirc va co hoi chua dugce
kham pha dé img dung trong viéc diéu trj cac bénh
do vi khuan trong nudi trong thiy san. Hién nay,
nhiéu AMP khéc nhau d4 dugc tim thay trong ca nhu
defensin, cathelicidin, natural killer lysin (NK-
lysin), hepcidin (liver expression antimicrobial
peptide 1, LEAP1) va LEAP2 (Zhang et al., 2024a).

Viéc str dung peptide khang khuan (AMP) trén
1am sang la mot trong nhitng lya chon thay thé hira
hen nhit dé ngan chin sy phét trién cia mam bénh
khang khang sinh. Cac AMP duoc san xuat boi
nhiéu loai sinh vat, c6 hoat tinh rong va ph?m 16n
khong dac hiéu, day 1a dic diém khién chung tro
thanh tng cir vién tiém ning cho cac tmg dung dugc
ly. Vigc lién tuc phat hién ra cac nhom AMP méi &
cac vi sinh vét da dang dd mo rong tiém ning cua
ching nhu 12 mot thé hé thude khang khuan méi dé
diéu tri cac bénh do vi khuan & ngudi va ca & dong
vat. Cac AMP co phé hoat dong sinh hoc rong do d6
¢6 thé duoc két hop trong cac chién lugc phac do
tong hop chdng lai nhidu bénh do vi rat, ndm va ky
sinh tring, ciing nhu diéu chinh hé théng mién dich
(Lopez-Meza et al., 2011).

Peptide khang khuan (AMP) 1a mot phén thiét
yéu ciia phan tmg bam sinh, duoc tao ra boi hau hét
cac dang song, bao gom vi khuan con trung va thuc
vat dén dong vat co xuong song va con nguoi
(Lazzaro et al., 2020). Co ché hoat dong cia cac
peptide nay bét dau bang sy twong tac tinh dién véi
mang té bao tich dién am cua té bao dich, dan dén
kha ning thim thu cua chung, giy ra sy ly giai va
tlr vong clia cac té bao. AMP c6 thé di qua mang té
bao va twong tac vdi cac muc ti€u ndi bao khac nhau.
Tinh khong déc hiéu rd rang cua sy tuong tac voi
mang t& bao va nhiéu myc tiéu cudi clng cua cac
peptide nay lam cho vi khuin giy bénh gip phai kho
khin trong viéc phat trién kha ning dé khang lai
chung. Nhiéu AMP trong s nay thé hién ngoai cac
dic tinh khang khuén, con c¢é cac hoat tinh sinh hoc
khac, chiang han nhu chirc nang diéu hoa mién dich,
cam Ung sin xuat cytokine va phan Ung viém
(Lopez-Sanmartin et al., 2023). C6 3 cach phan loai
AMP: (Naiel et al., 2023)

«  Phan loai theo cAu truc, gém ¢ cac loai nhu
the o-helical AMP, the B-sheet AMP, extended
linear structure AMP, mixed AMP.
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* Phéan loai theo su phong phu cua axit amin,
gdm c6 cac loai nhur proline-rich AMP, tryptophan-
rich AMP, arginine-rich AMP, histidine-rich AMP,
glycine-rich AMP.

+  Phan loai theo nguon géc ly trich, gdm c6 cac
loai nhu Mammalian AMP, Amphibian-derived
AMP, Insect-derived AMP, Microorganisms-
derived AMP, Plant-derived AMP, Aquatic-derived
AMP.

Trong mot bdo cao téng hop vao nam 2023,
Naiel et al. d& ghi nhin vé hoat dong chong ky sinh
tring cia AMP. Mot s6 nghién ciru co thé ke dénla
AMP “piscidin-2” tong hgp, co nguon gbe tir ca
vugc soc lai cho thay hoat dong chong ky sinh tring
manh mé chong lai nhiéu loai ky sinh tring ¢ ca nhu
Trichodina, Amyloodinium ocellatum,
Cryptocaryon irritans & ca bién va Ichthyophthirius
multifiliis & ca nudc ngot. Hon nita, nguoi ta cling
chimg minh rang AMP “Ofpis- 17 thu dwgc tir ¢4 trap
da c6 hoat tinh chong ky sinh tring dwoc goi la
Miamiensis avidus. Loai AMP piscidin-1 cation,
piscidin-2 khéng cation va bién thé piscidin-2b ¢
ngudn gdc tir ca tuyét Pai Tay Duong thé hién cac
hoat dong chdéng ky sinh tring dugc goi la
Tetrahymena pyriformis. Tuong tw, AMP tong hop
“ecPis-3" duoc xac dinh tir c4 ma ddm cam co thé
pha v& mang giai doan lay nhiém cta C. irritants.
AMP “HLP-1” dac trung tir ca vugce soc lai da chirng
t6 tac dung chdng ky sinh tring manh mé& chéng lai
trophont cua A. ocellatum. AMP “HbBP-1" dugc
xac dinh tr Ictalurus punctatus ciing da chirng minh
tac dung chdng ky sinh tring chdng lai céc giai doan
trophont cia ky sinh trung I multifiliis va T.
pyriformis.

Trong nghién ciru cua Lopez-Sanmartin et al.
(2023), cau triac 3D va tinh 6n dinh cua peptide tong
hop D-amino axit (D-Caerin) d6i véi protease va cac
diéu kién pH khic nghiét da duoc phan tich va so
sanh vai peptide tu nhién L-enantiomer twong trng
ctia n6 (Caerin 1.1). Hon nita, hoat tinh khang khuan
cua D-Caerin da dugc thtr nghiém in vitro cho théy
chéng lai vi khudn Micrococcus luteus, Vibrio
aestuarianus, Vibrio anguillarum, Vibrio harveyi va
Vibrio tapetis, 1a mgt trong nhitng tac nhan gay bénh
tiéu biéu nhat trong nudi trong thily san. Hoat tinh
sinh hoc cua D-Caerin ciing da duogc thir nghiém in
vivo trén nghéu bi nhiém ching vi khuan hon hop
cua cac loai Vibrio. Nhitng thtr nghiém so bd cho
thiy cac mau duoc xir Iy bang D-Caerin c6 ty 16 sbng
sot cao hon sau khi nhidm bénh, ching to tinh 6n
dinh vuot trdi cua D-Caerin va tinh hi¢u qua cia no
dbi véi cac tac nhan gy bénh Vibriosis.
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Nghién ctru ctia Zhang et al. (2024a) cho ring
LEAP2 dong mot vai tro quan trong trong khé nang
mién dich bam sinh cta vat chi. Trong nghién ctru
nay, mot chat twong dong LEAP2 (SsLEAP2) da
dugc phan 1ap tir ca d4 den Sebastes schlegelii. Két
qua cho théy biéu hién ctia SSLEAP2 cao nhat & gan
va ¢ thé dugc giy ra do nhiém thuc nghiém véi tac
nhan gdy bénh  Listonella  anguillarum,
Edwardsiealla piscicida va Rock bream iridovirus
C1 (RBIV-C1). SSLEAP2 téi t6 hop (rSSLEAP2)
duoc tinh ché tir E. coli c6 thé lién két v6i nhiéu loai
vi khuan Gram dwong va Gram am khac nhau.
Ngoai ra, cac thi nghiém in vivo chi ra rémg su biéu
hién qua muc ciia SSLEAP2 co thé tc ché sy lay
nhiém cua vi khuan va lam tang muc d biéu hién
clia cac gen mién dich. Viéc giam hoat dong cua
SsLEAP2 s¢ thuc day su lay nhiém vi khuan va lam
giam murc do biéu hién cua cac gen trén. Nhin
chung, nhimg két qua nay cho thdy SSLEAP2 1a mot
chat tuong dong LEAP2 m&i, c6 hoat tinh khang
khuan va diéu hoa mién dich 16 rang, do d6 dong
mot vai tro quan trong trong viéc bao v€ vat chu
chéng lai sy xdm nhép ciia mam bénh.

6. LIEU PHAP KHANG THE IgY

Khang thé long do trimg ga hay con goi la
Immunoglobulin Y (IgY) hodc chicken egg yolk
antibody, la mét loai khang thé dic biét c6 mit trong
long do trung cua cac loai ludng cu, chim va bo sat.
Khi co thé bi kich thich bdi mét chit la, cac té bao
B truong thanh trong bao Fabricius sé bi¢t hoa thanh
té bao plasma; cac khang thé duoc tao ra boi céc té
bao plasma nay sau d6 di chuyén qua dong mau va
két tia trong 10ng d6, sau d6 hinh thanh IgY. Khang
thé IgY duoc Klemperer phat hién 1an dau tién vao
nam 1889. Sau d6 duoc Leslie va Clem dat t€n chinh
thirc vao nam 1969 (Zhang et al., 2024b).

Uu diém cua viée st dung IgY cho cac hoat dong
nudi trong thiy san 1a vi chiing c6 tinh dic higu cao,
khong xam lan, khong hinh thanh tinh trang khéng
thudc & vi sinh vat, c6 thé duoc san xuat hang loat
va khong gay 6 nhiém hay ton du. Nhiéu nghién ctru
da chirng minh IgY c¢6 hiéu qua chéng lai nhiéu loai
mam bénh trén ca va tom nhu nhom vi khuan Vibrio
(tiéu biéu 13 Vibrio alginolyticus), AHPND, WSSV,
Yersinia ruckeri, Edwardsiella tarda. Nhuge diém
cuia IgY 1a IgY hoat dong chii yéu & rudt va dé bi
anh hudng badi hoat dong cua protease cao trong da
day va dich vi, do d6 lam giam dang ké hoat tinh
sinh hoc cua IgY (Zhang et al., 2024b).

IgY da dugc chirmg minh 14 6n dinh & 60°C trong
tdi da 8 gio. Tuy nhién, hoat tinh ciia IgY giam &
nhiét d6 trén 70°C trong 15 phut va mét hoat tinh &
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80°C. IgY c6 thé duoc bao quan ¢ 37°C trong 1
thang hodc ¢ nhi¢t d¢ phong trong 12 thang. Trong
quy trinh san xuat hang loat bot khang thé IgY,
ngudi ta thudng phun chit bao vé Glycoprotectant,
(37,5% mannitol hoac sorbitol hodc cellulose vi tinh
the).

IgY tc ché sy két dinh cuia vi khuan vao té bao
vat chu, tir d6 lam giam hoat dong, can tr¢ sy tang
truong va sinh san ciia vi khuan. Thir nghiém in vitro
cho thay IgY hinh thanh mét dang lién két ddc hiéu
v6i té bao vi khuan, sau d6 lam giam kha niang hap
thu dinh dudng cta vi khuan. Cho dén nay, IgY dic
hiéu chdéng lai Vibrio vulnificus, E. tarda,
Streptococcus iniae, V. parahaemolyticus, A.
hydrophila va V. splendidus d3 duoc ap dung dé
diéu tri bénh cho dong vat thity san v&i phuwong thire
ap dung bao gom cho an, tiém va ngdm (Zhang et
al., 2024b).

Trong nghién ctu cua Lu et al. (2009), IgY hoat
tinh cao chdng lai WSSV da duoc sir dung dé giy
mién dich thu dong cho tém Procambius clarkiaii.
Két qua cho thay cac nhém duoc diéu tri bang cach
tiém IgY c6 ngudn goc tir WSSV bit hoat va cé
ngudn gdc tir DNA c6 ty 1¢ tir vong lan luot 13 20%
va 80%. Cac nhom trong ché do an bd sung 10% bot
long d6 trimg va 1% IgY cho ty 1& tir vong lan luot
14 53,3% va 67,7%, va nhom ngam cho ty 1¢ tir vong
12 46,7%. Nhing két qua nay cho thay viéc tao micn
dich thu dong bang cac khang thé IgY dic hiéu
thong qua tiém bép, cho dn va ngdm c6 hiéu qua dé
bao vé tom cang chdng lai WSSV. Diéu dang chi y
la IgY lam phu gia tron thirc an va dung dich ngam
1a phuong phép hitu ich va kha thi trong thyc té (Lu
et al., 2009).

Nakamura et al. (2019) da tién hanh hang loat thi
nghiém nham danh gia tic dung bao vé cua IgY
chéng lai nhidm AHPND & tom thé Litopenaeus
vannamei. Cac két qua cho thay, ty 1é sbng ctia tom
bi cam nhiém duge cho an cac ché do an chira PirA-
IgY, PirB-IgY lan lugt 1a 86% va 14%. Chi c6 tom
dugc cho an thirc n chira khang thé PirA-IgY méi
¢6 kha ning chong lai AHPND. Viéc tang nong do
khang nguyén rPirA dé tao mién dich cho ga mai va
giam lwong bot trimg trong thirc dn xudng 10% cho
thiy ty 1¢ song st cao hon & tom duoc nudi bang
PirA-IgY (87%) so voi doi ching (12%). Nhitng két
qué nay xac nhan rang viéc bo sung khang thé PirA-
IgY trong thirc in c6 thé 1a mot phuong phap phong
ngtra hiéu qua chdng lai nhiém AHPND & tom.

Bénh Herpesviral hematopoietic necrosis do
cyprinid herpesvirus-2 (CyHV-2) giy ra rt pho
bién & ca Carassius gibelio va c6 lién quan dén ty 18
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tor vong cao, giy thiét hai kinh té 16n. Hién tai,
khong c6 phuong phap phong nglra va kiém soat
nhiém CyHV-2 hiéu qua nao. Ngay cang c6 nhiéu
bang ching cho thdy rang IgY dic higu c6 hidu qua
cao chong lai nhiém CyHV-2 & c4. Trong mot
nghién ctru gin day, IgY dic hiéu cho thay hoat tinh
trung hoa cao trong ong nghiém chéng lai CyHV-2,
bang ching 13 sy giam dang ké tac dung gy bénh té
bao ¢ té bao ndo ca dugc nudi cdy véi sy co mat clia
khang thé IgY. Ca dugc cho an IgY trudc khi cam
nhiém véi vi rt CyHV-2, ¢6 ty 1é sdng st cao hon
dang ké va tai lugng vi rut trong thin thap hon dang
ké. Kha ning song sot dugc cai thién va giam luong
vi rat cling dugc quan sat thdy & ca bi nhiém CyHV-
2 sau d6 méi dugc bod sung D4ORFs-IgY vao ché do
an. Nhin chung, nhiing két qud nay da chimg minh
ca tac dung phong ngira va diéu tri cua IgY chéng
lai nhiém trung CyHV-2 (Sun et al., 2023).

Nghé nuéi cua Eriocheir sinensis di trd thanh
mot tru cot quan trong trong nganh nudi trong thiyy
san & Trung Qudc. Bénh run (TD) do Spiroplasma
eriocheiris gay ra la mot trong nhitng bénh nghiém
trong nhat d6i voi cua E. sinensis. IgY khang S.
eriocheiris tc ché sy phat trién cua S. eriocheiris
trong ong nghiém. Tac dung cua IgY trong viée
chdng lai nhidm trung S. eriocheiris dugc chimg
minh in vivo bang cach cho an hodc tiém IgY dic
hiéu vao cua. S6 luong ban sao cua S. eriocheiris
trong té bao mau cua c6 sir dung IgY dac hi¢u it hon
dang ké so v6i cua nhan duoc IgY binh thuong hodc
khong c6 IgY. Trong khi do, ty 1¢ sdng sot cua cua
E. sinensis sit dung ca phuong phép tiém va cho an
IgY da tang dang ké trong qua trinh cam nhiém S.
eriocheiris. Két qua kinh hién vi dién tir cho thay
cAu tric ctia S. eriocheiris trong nhém duoc diéu tri
bang IgY dic hiéu hoan toan khong déu va bi pha
vo (Guo et al., 2023).

7. LIEU PHAP SU DUNG CAC HAT
NANO

Céc bao cdo tong hop ctia Easwaran et al. (2022)
da chi ra rang, cac hat nano (Nanoparticle -NP) thé
hién hoat tinh khang khuan cao chong lai hau hét cac
vi khuan, ndm va vi rat. Véi cac dic tinh hoa hoc,
vat 1y va sinh hoc méi, cac phuong phép tiép can
dua trén nano dugc coi la mot lua chon dﬁy htra hen
trong nudi trong thiy san, dic biét 1 trong linh vuc
diéu tri bénh cho cé4 (Das et al., 2020).

Cong nghé nano la mot linh vuc lién nganh dang
phat trién nhanh chéng, lién quan dén ky thuat ché
tao vat liéu co kich thudc nano (1-100 nm). Cac vat
liéu nay c6 dic tinh hoa Iy khac biét rit nhidu so voi
cac dang c6 kich thude khéi. Vi vat lidu nano co kich
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thudc twong tu nhu cac phan tir sinh hoc trong té bao
song va vi rat nén chung da tr¢ thanh cong cu c6 gia
tri & chan doan va diéu tri trong y hoc. Trong sd cac
loai hat nano, cac hat nano kim loai da thu hut duoc
su cht y dic biét 1a nho vao chat khang khudn manh
do hoat dong phé rong, do bén, strc dé khang, tinh
chon lgc va tinh dac hi€u. Cac hat nano nay thuong
thé hién hoat dong khang khuan da co ché, thong
qua viéc pha v& tinh toan ven mang té bao vi khuan
va tao ra cac loai oxy phan tng. Trong sd cac hat
nano kim loai khang khuén khéc nhau, hat nano bac
(Ag-NP) va oxit kém (ZnO-NP) duoc nghién cuiu
rong rai nhat (Das et al., 2020). Viéc sir dung cac hat
nano trong phong tri benh cho dong vat thuy san cd
nhiéu vu diém ndi bat, tuy nhién ciing ton tai mot sd
nhuoc diém va rii ro nhu céc hat nano c¢6 kha ning
tich tu trong moi trudng nudc, gay ra 6 nhiém va anh
hudng tiéu cuc dén cac loai sinh vat khong phai muc
tiéu, vi khuan va virus c6 kha niang khang cu lai cac
hat nano theo thoi gian, lam giam hi¢u qua cua li¢u
phap.
7.1. Hat nano bac

Theo Duran et al. (2016), hat nano bac (Ag-NP)
duoc cong nhén la tac nhan khang khuan hang dau
v6i kha nang chong lai vi khudn théng qua mot sb
co ché sau:

* Tac dong lén axit deoxyribonucleic (DNA)
ctia vi khuan.

+  Pha v& mang té bao ciia vi khuan.
+ Ut ché su phén chia té bao vi khuén.

+ Lam rdi loan qua trinh tong hop protein, ¢6
thé phéa v& sy khang thudc ctia vi khuan.

Hoat tinh khang khuin manh ciia Ag-NP di
dugc ching minh chéng lai cic vi khuan Gram
duong va Gram am nhu Staphylococcus aureus va
Pseudomonas fluorescens, Edwardsiella tarda,
Proteus spp., Flavobacter spp. Bao cdo trudc day
cho rang Ag-NP di duoc st dung dé cai thién chat
lugng thirc dn va nudce cho ca trong nudi trong thiy
san (Das et al., 2020).

Trong cac nghién cuu in vitro trudc day, hat
nano bac Ag-NP cho thdy hoat dong khang khuan
tiém ning chdng lai cac vi khuan c4 khac nhau, bao
gdm  Aeromonas  hydrophila,  Aeromonas
salmonicida, Flavobacter sp., Proteus sp.,
Pseudomonas  fluorescens,  Vibrio  harveyi,
Streptococcus iniae Lactococcus garvieae, Yersinia
ruckeri. Hat nano bac cling da duogc ghi nhén c6 tac
dung chdng nim Aphanomyces invadans (Shaalan et
al., 2017). Cu thé, Ag-NP di cho thiy hiéu qua
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khang khuin chéng lai A. hydrophila & ca Catla
catla (Antony et al., 2013) va cac hat nano lién hop
rifampicin ¢6 hiéu qua chéng lai sy lay nhiém
Mycobacteria marinum trong phdi cd ngwa van
(Fenaroli et al., 2014).

Trong mét bao céo tong hop gan day, Camacho-
Jimenez et al. (2020) da ghi nhan vé nhiéu két qua
nghién ctru cho thay tic dung khang vi rat WSSV
cua Ag-NP bang cach sir dung mot san pham dugc
cap bang sang ché 1a Argovit® (Ochoa-Meza et al.,
2019) va Argovit-4® (Romo-Quinonez et al. 2020)
Day la mot huyén phu cta céc hat nano bac hinh cau
dugc phit PVP. Tac dung chéng WSSV cua cac loai
thudc nay phu thudc vao lidu lugng, co ché phan
phéi va loai vi rat duge st dung. Argovit-4® da
dugc thir nghiém dé phong bénh khi ap dung dong
thoi voi chung WSSV, cho thy giam ty 1é tir vong
clia tom & murc t6i da 50% véi liéu 1000 ng. Ngoai
ra, st dung Argovit-4® bang cach cho an duong nhur
c6 tac dung bao v€ tom mot cach hi€u qua khi tiép
xuc voi mé bi nhidm bénh. Liéu i thiéu 10 pg/g du
dé bao vé tom chdng lai WSSV, tom dugc diéu tri
¢ ty 18 tir vong 1a 16% sau 192 gid. Piéu quan trong
12 khong quan sét thiy tac dung doc hai nao ¢ ndng
do Ag-NP nay. Hon nita, Argovit® c6 hi¢u qua
trong diéu tri WSSV ¢ tom L. vannamei bang cach
tang ty 1¢ sbng sot ctia tom bi nhiém bénh tir 70-80%
tly theo lidu luong, cung véi viée giam tai luong vi
rat dugc dinh lugng bang phan tich phéan tir. Didu
tha vi 1a tém duong tinh véi WSSV dugc dicu tri
bang Argovit-4® khong phat trién cac dau hidu va
triéu ching cua bénh dém tring, cho thiy rang
virion cua vi rut trong tom d3 mat kha ning lay
nhiém theo mot cach nao do (Juarez-Moreno et al.,
2017). C6 y kién cho ring Argovit® phat huy tac
dung khang vi rut bang cach tao ra kha ning mién
dich bam sinh & tom bi nhiém WSSV, théng qua co
ché nhan biét protein mang té bao ciia Ag-NP hodc
bang sy tuong tac ctia nd véi 16p vo WSSV (Ochoa-
Meza et al., 2019).

7.2. Hat nano kém oxit

Cac hat nano oxit kém (ZnO-NP) c6 thé gy ro
ri cac thanh phan ndi bao do mang té bao vi khuan
bi phé hity. So v6i ZnO thong thuong, ZnO-NP thé
hién hoat tinh diét khuan vuot troi, dic biét 1a chéng
lai cac chung vi khuan Gram am. Khong gidng nhur
Ag-NP, ZnO-NP chiu trach nhiém cho hau hét cac
hoat dong bat thudng nhu cac loai oxy phan tng
(ROS), r0i loan mang te bao, hinh thanh hydro
peroxide va ton thuong té bao khi vi khuan dugc xir
1y bang ZnO-NP. Biéu thi vi 1a ZnO-NP c6 thé dugc
sinh tong hop vé&i sy tro gitp cua cic chung
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Aermonas hydrophila va ¢6 hoat tinh chéng lai
Aermonas hydrophila, Aspergillus flavus, Candida
albicans, Escherichia coli, Enterococcus faecalis va
Pseudomonas aeruginosa (Jayaseelan et al., 2012).

ZnO-NP c6 kha ning kiém soat bénh do nhiém
vi khuan deromonas veronii va it gy thiét hai nhat
cho ca canh Xiphophorus hellerii. Cac hat nano bac
Ag-NP va ZnO-NP déu co6 hoat tinh diét khuan
chdng lai A. veronii. Viéc xir Iy bang Ag-NP va
ZnO-NP ¢ nong d6 1 mg/L cho thdy ting cuong ty
1€ séng sot cua ca X. hellerii 1én 1an luot 1a 83,3%
va 100%. Phuong phap nhung trong bé tiép tuc
khé“ing dinh kha nang bao v¢ cua cac hat nano oxit
kém (1 mg/L) d6i véi ca X. hellerii (Das et al.,
2020).

Nghién ctru ctia Vinu et al. (2021) da diéu ché
sinh hoc c4c hat nano oxit kém (ZnO), bang cach sir
dung tao bién nau Sargassum swartzii. Hoat tinh
khang khuan cua vat liéu nano sinh hoc (ZnO-NP)
dugc nghién ciru chéng lai V. parahaemolyticus
phan 1ap tir tom nudi v6i nong do e ché tdi thiéu
(MIC) dat 25 pg/mL. Két qua cho thay ZnO-NP ¢6
kha ning tc ché vi khuan manh mé tiy theo liu
lugng. Hon nita, phan tich kinh hién vi dién tir SEM
cho thay rang, sy tuong tic ctia vat liéu nano véi V.
parahaemolyticus da dan dén su thay doi sic cing
bé mat, dan dén khur cuc mang, hinh thanh cac két
cAu bét thudng nhu v& mang, phdng mang, von cuc
mang va - gy chét té bao.

Cé 16 phi Oreochromis niloticus dugc cho an bo
sung 40 mg/kg Zn-NP mang lai hi¢u qua tot nhat vé
céc thong sd sic khoe, tinh trang oxy hoa va kha
nang khiang bénh. Hon nita, c4 dugc cho an theo ché
do nay da c6 ty 1¢ tr vong giam dang ké khi bi
Staphylococcus aureus tin cong giy bénh, Do do,
c6 thé khuyén nghi sir dung 40 mg/kg ZnO-NP dé
xay dung ché d9 an thiét thuc cho cd nhim ting
cudng cai thién stre khoe, diéu hoa mién dich va kha
ning chéng lai bénh do vi khuan (Yaqub
et al., 2023).

8. LIEU PHAP QUORUM QUENCHING

Quorum quenching (QQ) la mét li¢u phap duoc
sit dung dé trc ché tin hiéu Quorum sensing (QS) —
co ché giao tlép lién khuén thong qua cac tin hi¢u
hod hoc. Mot s6 phuong phap da dugc dé xuét va
phat trién nham tac dong tidu cuc dén qua trinh giao
tiép nay, tir 46 ngin chin cac hoat dong cua vi khuan
6 hai (Jayaprakashvel & Subramani, 2019; Lubis et
al., 2024).

Diéu thi vi 1a cac tin hidu QS dugc tim thiy c6
cau trac da dang va phuec tap. Vi dy, cac tin hi¢u QS
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nhu acyl-homoserine lactone (AHL), Pseudomonas
quinolone signal (PQS), diffusible signal factor
(DSF) va autoinducer-3 (Al-3) da dugc nghién clru
ky & cac vi khuan khac nhau. Cac mam bénh vi
khuén phd bién nhit anh huéng dén nuéi trong thity
san bao gdm cac loai thudc Pseudomonas,
Aeromonas va Vibrio dugc phat hién c6 h¢ thong QS
khac nhau. Vi du, Pseudomonas c6 4 loai hé thong
QS 1a Lasl/R, Rhll/R, Pgs-PqsR va Igs; Aeromonas
co6 hé thong AhyRI. Nhung thyc té quan trong nhét
1a h¢ thong QS qua trung gian AHL rat pho bién
trong s0 tat ca cac mam bénh va mam bénh vi khuan
bién khac (Priya et al., 2023).

Hau hét cic mam bénh vi khuan diéu chinh cac
yéu t6 doc luc ciia ching, bao gom hinh thanh méang
sinh hoc, tong hop peptide va san xudt mot so
enzyme thong qua hé thong giao tiép Quorum
sensing (QS). Khi cac h¢ thong QS nay bi gian doan,
mam bénh vi khuan s& mat di kha ning gy bénh.
Cac phan tr ty dong cam Ung (Autoinducer-Al)
duoc tao ra dudi dang phan tir tin hi¢u dé cam nhan
dugc quan thé vi khuan trong ving lan can. Nhiéu
nha nghién ciru ¢ nhiing noi khac trén thé gioi da
nghién ctiu cach kiém soat dich bénh méi la va an
tugng ndy trong nudi trong thiy san. Tuy nhién,
chién luge dﬁy hita hen nay van chua duoc thir
nghiém mot cach toan dién. Do do, phuong phap
nay van con rat nhiéu thach thirc va co hoi chua
dugc khai thac dé tmg dung trong viéc diéu tri cac
bénh do vi khuan trong nudi trong thuy san. Ngudi
ta du doan rang mot s6 chét e ché QS méi va manh
mé c6 thé dugc khai thac tir cac ngudn tai nguyén &
dai dwong ciia ching ta nhu vi khudn bién va cac
sinh vat khac trong cac h¢ sinh thai bién va ven bién
(Jayaprakashvel & Subramani, 2019).

Cac nha nghién ctru dang hudng t6i viée ap dung
liéu phap QQ nhu mot chién lwoc moi dé chong lai
céc bénh truyén nhiém & dong vat trong nudi trong
thiy san nhu tom cang xanh Macrobrachium
rosenbergii (Baruah et al., 2009); Artemia (Van
Cam et al., 2009), luan trung Brachionus plicatilis
(Tinh et al., 2007) va trén au tring ca bon
Scphthalus maximus & giai doan dau (Tinh et al.,
2008).

Trong mot bao cio tong hop ndm 2021, Shaheer
et al. d@ mo ta kha nang cua cac chung Bacillus spp.
Trong viéc thue hién li€u phap QQ nham lam giam
su biéu hién ctia mot sé yéu té doc luc cia mam
bénh Vibrio harveyi trén tom. Nghién ciru nay da
sang loc tong cong 118 chung vi khuén hinh thanh
bao tir tir cac ao nudi trong thity san va dat ngap man,
c6 kha nang phan huy acyl-homoserine lactone
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(AHL), C4-HSL, C6-HSL, C8-HSL va C10-HSL.
Trong do, B. subtilis MFB10, B. lentus MFB2 va B.
firmus MFB7 ¢6 kha nang phan hiy cao nhit. Cac
chung d phan 1ap ngan chan sy biéu hién cua cac
gen doc Iyc ma hoa protease, lipase, phospholipase,
caseinase, chitinase va gelatinase, dong thoitc ché
su hinh thanh mang sinh hoc ctia vi khuan V. harveyi
MFB32. Viéc giam biéu hién céc gen doc lyc nhu
cac gen ma hoda metallicoprotease, serine protease
va haemolysin di dugc xac nhan bang phan tich
PCR. Hon nira, trong mdt thtr nghiém in vivo, cac vi
khuan Bacillus spp. di bao vé hau 4u tring tom
Penaeus monodon khong bi nhiém V. harveyi
MFB3. Két qua nay da chimg minh @mg dung tiém
nang cua Bacillus spp. phan huy AHL nhu 13 giai
phap thay thé khang sinh trong trai giéng tom dé
kiém soat bénh Vibriosis phat quang.

Trong mot nghién ciru khac, Ghanei-Motlagh et
al. (2021) da diéu tra anh huong ciia viéc bo sung
ché pham sinh hoc QQ vao ché do an cia ca chém
chau A Lates calcarifer. Ca dugc cho an ché do an
co ban bd sung 1x10° CFU/g Bacillus thuringiensis
QQI hoic Bacillus cereus QQ2 trong 6 tuan. Cho an
v6i khau phan bd sung men vi sinh QQ trong 35
ngdy (giai doan trudc khi nhiém bénh) dan dén sy
cai thién déng ké cac thong s ting truong va hoat
dong ciia cac enzyme tiéu hoa. Sau 5 tuan, QQ1 va
QQ2 d phan bé rong rii trong rudt cua ca. Bac biét,
QQ da cai thién dang ké ty 1¢ song sot tich lily cua
¢4 chém khi bi nhiém vi khuan V. harveyi. Theo
nhimmg phat hién nay, B. cereus QQ2 va dac biét 1a
B. thuringiensis QQ1 c6 tiém ning cao trong viéc
nang cao ning suat ctia ca chdm chau A va co thé
dugc ap dung hiéu qua dé kiém soat bénh do V.
harveyi.

9. KET LUAN

Céc liéu phap diéu tri méi dang dwoc nghién
clru, bude dau da ching minh dugc tinh wu viét
trong viéc thay thé thudc khang sinh dé diéu tri bénh
truyén nhiém trong nudi tréng thily san. Cac li¢u
phap bao gom:

¢ Li¢u phap thyuc khuén thé: Sir dung cac thyc
khuan thé deé tiéu diét caic mam bénh vi khuan cu thé.

¢ Li¢u phap Endolysin: Ung dung cac enzyme
do thyc khuan thé san sinh dé pha vo mang té bao
ctia vi khuan gay bénh.

¢ Li¢u phap Bacteriocin: Str dung cac peptide
khang khuén do vi khuan san xuat d€ trc ché sy phat
trién cua cac vi khuan gay bénh.
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e Liéu phéap peptide khang khuan: Ung dung
céc peptide c6 kha nang ti€u diét hodc rc ché vi
khuan gay bénh.

¢ Li¢u phap khang thé IgY: Str dung khang thé
IgY co ngudn goc tir trimg gia cam, dé chdng lai cac
mam bénh.
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