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TOM TAT
Nghién ciru ting dung ky thudt shotgun metagenomics dé danh gid tdc dong cia viéc bo sung hon hop
probiotics (Lactobacillus acidophilus va Bacillus subtilis) 1én hé vi sinh vt dwong rugt ciia tom thé chan tring
(Litopenaeus vannamei). Hai nghiém thirc, doi ching va bé sung probiotic, thiee hién trong 84 ngay. Két qua
cho thdy probiotic tao ra nhitng thay déi tich cwc dang ké, déic biét la giam sw hién dién cia giong Vibrio - mét
mam bénh quan trong. Phén tich chirc nang hé gen cho thdy probiotic thiic ddy nhiéu con dwong bién dwdng
¢6 loi, nhue sinh tong hop acid béo, lipid, amino acid va cdi thién kha ndng phan hiy cdc hop chdt thom, tir
dé tang cieong hiéu qud trao doi chdt va sire khoe tong thé ciia tém. Nghién cieu phat hién mét phé gen khdng
khdng sinh (ARGs) da dang, véi cdc gen khang da khdng sinh, tetracycline va aminoglycoside chiém wu thé.
Tuy nhién, khéng cé suw khdc biét vé thanh phan ARGs tong thé giita hai nhém. Diéu nay c6 thé do liéu hrong
hodc thoi gian sir dung probiotic chwa di, hodc do tinh én dinh va kha ndng ldy truyén ngang manh mé ciia
cdc gen ndy trong méi truong nudi tom. Nhitng phdt hién nay cing cé vai tro ciia probiotic trong viéc cdi thién
stk khée tém va cung cdp théng tin quy gid vé tdp hop ARGs trong nudi trong thiy san.
Tir khéa: con dwong bién dieong, hé vi sinh vit dwong rudt, gen khdang khdng sinh, shotgun metagenom-
ics, tom thé chan trcfng,

ABSTRACT

This study utilized shotgun metagenomics to evaluate the impact of supplementing a probiotic mixture
(Lactobacillus acidophilus and Bacillus subtilis) on the gut microbiota of Pacific white shrimp (Litopenaeus
vannamei). The 84-day experiment involved two treatments, a control group and a probiotic-supplemented
group. Results revealed significant changes in the shrimp gut microbiota. Regarding species composition,
probiotic supplementation notably reduced the abundance of Vibrio — a key pathogen in shrimp aquacul-
ture. Functional metagenomic analysis indicated that probiotics promoted the activity of various beneficial
metabolic pathways, including the biosynthesis of fatty acids, lipids, and amino acids, while also enhancing
the degradation of aromatic compounds, thereby suggesting improved nutrient utilization and detoxification.
Concerning antibiotic resistance genes (ARGs), a diverse array was found, with multidrug, tetracycline, and
aminoglycoside resistance genes being predominant. However, statistical analysis showed no significant dif-
ference in the overall ARG composition between the two treatments, which could be attributed to insufficient
dosage or duration, or the inherent stability and strong horizontal gene transfer potential of these genes in
the aquaculture environment. These findings reinforce the role of probiotics in improving shrimp health and
provide valuable insights into the ARG reservoir in aquaculture.

Keywords: metabolic pathway, gut microbiota, antibiotic resistance genes, shotgun metagenomics,
Pacific whiteleg shrimp
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I. PAT VAN DE

Nganh nudi trong thily san toan cau, dic
biét 1a nudi tom thé chan tring (Litopenaeus
vanname), d va dang dong gop vai tro thiét yéu
vao an ninh luong thyuc va nén kinh & cia nhiéu
quéc gia. Tai Viét Nam, tom thé chan tréng la
dbi tuong nudi chu lyc, mang lai gia tri kinh té
cao va tao viéc 1am cho hang triéu nguoi dan [1].
Tuy nhién, hoat dong nudi tdm tham canh va siéu
tham canh thuong xuyén phai d6i mét véi nhiing
thach thirc nghiém trong tir dich bénh, gay thiét
hai kinh té dang ké cho nguoi nuéi [2].

Viéc st dung khang sinh tran lan va khong
dung cach dé kiém soét dich bénh di dan dén
su gia tang dang bao dong cua cac gen khang
khang sinh (ARGs). Nhiing gen nay dang tich tu
ngdy cang nhiéu trong méi trudng nude va hé vi
sinh vat duong rudt cia cac loai thuy san nuoi [3,
4]. Biéu nay khong chi anh huong dén higu qua
diéu trj khi tdm nhidm bénh ma con tiém 4n nguy
co lay truyén cac gen khang khang sinh sang vi
khuan giy bénh trén nguoi va dong vat thong
qua chudi thirc an, gy ra cac thach thirc 16n vé
strc khoe cong dong [5].

Trudce thuc trang khang khang sinh ngay
cang gia ting va phtc tap, viéc tim kiém céc
giai phap thay thé hodc bd sung dé nang cao
strc khoe tom, déng thoi giam sy phu thude vao
khang sinh tré' nén cip thiét hon bao gid hét.
Trong s cac chién lugc do, bd sung ché pham
sinh hoc (probiotics) 1a mot trong nhitng giai
phap hiéu qua va bén viing, duoc ap dung rong
rdi trong nganh nuéi trdng thuy san [6]. Cac
ching Probiotics, dién hinh nhu Lactobacillus
acidophilus va Bacillus subtilis, dugc ching
minh ¢6 kha ning cai thién can bang hé vi sinh
vat duong rudt, canh tranh véi vi khudn gay
bénh, ting cudng kha nang mién dich bam sinh
va cai thién hi¢u qua str dung thtrc an ¢ vat nudi
[6, 71.

Mac du nhiing loi ich tich cuc cua viéc sir
dung probiotics trong nudi tdm da dugc ghi nhan
rong rii, nhung tac dong cu thé ciia ching dén
cau tric va thanh phan cta hé gen khang khéng
sinh (resistome) trong h¢ vi sinh vat duong
rudt tdom van chua duoc 1am rd mot cach toan

dién. Viéc hiéu 1 mbi lién hé phuc tap nay 1a
rét quan trong dé danh gia mot cach khoa hoc
céc rui ro lién quan dén khang khang sinh khi ap
dung probiotics, ciing nhu khai thac toi da tiém
ning cua ching trong viée kiém soat quan thé vi
khuan mang ARGs trong céc hé thong nuéi trong
thay san [8].

Vi su phat trién vuot bac ctia cong nghé sinh
hoc, k¥ thuat giai trinh tu hé gen moi truong toan
b (shotgun metagenomics) dd ndi 1én nhu mot
cong cu hi¢n dai va manh mé [9]. K¥ thuat nay
cho phép phan tich dong thoi thanh phan cong
ddng vi sinh vét va toan b tiém nang chirc ning
di truyén cua chung, bao gém ca su hién dién va
phan bd cua cac gen khang khang sinh mot cach
chi tiét ma khong can nudi cdy. Viéc ing dung
k¥ thudt shotgun metagenomics nham cung cap
cai nhin siu sdc va toan dién hon vé su tuong tac
gitra vat chu, probiotics va cac ARGs trong hé vi
sinh vat duong rudt tom.

Xuit phat tir nhitng vin dé thuc té trén,
nghién ctru nay dugc thuc hién nhim muc tiéu
khao sat thanh phan gen khang khang sinh cua
hé vi sinh vat duong rudt tom thé chan tr'fmg
duoc nudi trong didu kién c6 bd sung hdn hop
probiotics bang k¥ thuat shotgun metagenomics.
Cu thé, nghién ctru tap trung vao viéc danh gia
su khac biét vé phd va cau trac gen khang khang
sinh gitta nhom tom duoc bd sung probiotics (st
dung hén hop Lactobacillus acidophilus ATCC
4356 va Bacillus subtilis ATCC 6633) va nhém
d6i chimg (khong bd sung probiotics). Dong
thoi, nghién ctru ciing xac dinh cac loai vi sinh
vat mang gen khang khang sinh c6 tin suit cao
trong timg nhom thi nghiém. Két qua tir nghién
ctru ndy gop phan lam sang t6 tac dong ctia viéc
b6 sung probiotics dén van dé khang khang sinh
trong hé théng nudi tom, tir do cung cép co so
khoa hoc cho céc chién lugc quan 1y hiéu qua va
bén viing.

IL. VAT LIEU VA PHUONG PHAP

NGHIEN CUU

1. Vit liéu nghién ciru

Nguén vi khudn: Ching chuan Lactobacillus
acidophilus ATCC 4356 va Bacillus subtilis
ATCC 6633
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Tém thé chén tring: Tom gidng giai doan
Post 10 tir cong ty Viét Uc (Ninh Thuén) duoc
nudi thuan 7 ngay trong bé composite 1m® sir
dung thirc in cong nghiép va khong bo sung ché
pham sinh hoc. Sau thoi gian nudi thuan, tom
dat kich ¢& 13-15 mm duge dua vao cac bé thi
nghiém voi mat do 1a 500 ca thé/bé.

Chdm soc va qudan ly: Tom dugc cho an
bang thirc 4n céng nghiép Growbest, vi ham
luong protein chiém 40%. Ché d6 cho an: 4 lan/
ngay vao lac 7, 11, 17 va 21 gio. Giai doan dau
cho t6m an 15% khdi luong than, sau d6 mdi
ngdy ting 1én 5% khéi lugng thic dn so véi
ngdy trude va diéu chinh theo nhu cau sir dung
thic an cua tom. Trong qua trinh nudi, nudc
duogc siphon 2 1an/ ngay vao lic 9 va 20 gio.
Tuy vao giai doan nudi, nudc dugc thay tur 10-
30%/ ngay. Cac théng s6 méi truong nudi dugc
xac dinh 1-2 1an/ ngay bang cac bo kit chuyén
dung cua Sera (Puc) va duy tri theo nghién ciru
ciia Nguyén Pinh Huy va cong su (2023) [10].

2. Phwong phap nghién ciru

2.1. Bo tri thi nghiém

Thi nghiém dugc bd tri gdm 2 nghiém thirc,
mdi nghiém thic dugc lip lai 5 1an, voi téng
thoi gian thi nghiém la 84 ngay. Nghiém thirc
doi chirng (DC): tom thé chan tréng duoc nudi
trong cac diéu kién chuin ma khong bd sung
bat ky ché pham sinh hoc nao. Nghi¢m thirc bo
sung probiotics (P): tom thé chan tring dugc
nudi voi ché do bo sung hdn hop hai ching
probiotic:  Lactobacillus acidophilus ATCC
4356 va Bacillus subtilis ATCC 6633, voi nong
d6 0,5x107 CFU/gam thirc an cho mdi chiing.

2.2. Thu mdu dwong rudt tom thé chan trdang

Trong sudt thoi gian thi nghiém 84 ngay, cac
mau tom duoc thu thap tai ba thoi diém quan
trong dé danh gia tac dong ciia ché pham sinh
hoc:

o Ngay thir 63: Khi tom dat kich thudc thuong
phim (khoang 80 c4 thé/kg), 50 c4 thé tom
khoe manh (10 ca thé tir mbi bé lap lai) da
dugc thu thap tir mdi nghiém thirc. Cac mau
nay duogc ki hi¢u 1a DC63 cho nghiém thiic
dbi chirng va P63 cho nghiém thirc bd sung
probiotic.
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o Ngay thir 74: Tai thoi diém nay, tom & ca
hai nghiém thirc bat dau xuat hién cac triéu
chimg bat thuong nhur 16 do, ué oai va bo an.
Pé danh gia tinh trang strc khoe, 50 mau tom
tir mdi nghiém thirc da dugc thu thap, ki hiéu
la DC74 va P74 tuong ung.

e Ngay thir 84: Vio ngay cudi clng cia thi
nghiém, tom & cic bé thuoc nghiém thirc
d6i chimg cho thiy hién tugng yéu va chét
hang loat, kém theo tri¢u chiing phan tréng.
Toan bd s6 tom con lai trong nghiém thirc
nay duoc thu thap, va tir d6 50 ca thé da
duoc chon ngdu nhién dé phan tich (ki hiéu
DC84). Dong thoi, 50 c4 thé tom khoe manh
tir nghiém thirc bd sung probiotic ciing dugc
thu thap dé so sanh (ki hiéu P84).

Tét ca cac mau tom thu thap dugc déng goi
vao tii khi, van chuyén trong diéu kién lanh
vé Phong Thi nghiém Sinh hoc phén tir thudc
Trudng Pai hoc Nha Trang trong vong 2 gid dé
dam bao chat lugng mau cho cac phén tich tiép
theo.

Trude khi tién hanh giai phiu, cac dung cu
(dao, kéo, panh), bé mat ban lam viéc va gang
tay déu dugc khtr tring bang bleach 10% va con
70%. Phan rudt cia mdi ca thé tom duoc thu
liy can than, sau d6 dugc dit vao dng eppendorf
tube 1,5 mL c6 chira sdn 1 mL dém phosphate-
buffered saline (PBS) va dugc bao quan trong
da lanh sudt qua trinh giai phau. Cac miu rudt
tom tir cling mot nghiém thire tai clng thoi diém
thu mau duoc gop lai thanh mot mau dai dién dé
phan tich.

2.3. Tach chiét DNA, chudn bi thu vién va
gidi trinh ty shotgun metagenomics

Mau rudt tom dugc dong hoa trong dém PBS
bang chay nghién mau, sau do tién hanh ly tim &
13000g trong 2 phut dé thu dich ndi bang may ly
tam (Hettich® MIKRO 200/200R). DNA tong
s0 dugc tach chiét tir cic mau dich néi bang cach
str dung bd kit DNeasy PowerSoil Pro (Qiagen,
Dirc) theo hudng din ctia nha san xuat.

Cac méu sau khi tach chiét duoc tién hanh
kiém tra bang phuong phap dién di trén gel
agarose 1% ¢ diéu kién 90 Volt trong 25 phut.
Sau do, ban gel duoc dat Ién ban UV dé ghi
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nhan két qua. Nong do DNA dugc xac dinh sir
dung may do huynh quang Qubit 2.0 (Thermo
Scientific, M¥). B¢ tinh sach dugc danh gia
thong qua ti 1&¢ A260/280 trén may do Nano
Drop C1000 (Thermo Scientific, My). Mau
DNA ¢6 ndng do t6i thiéu 1a 10 ng/uL va do tinh
sach (A260/280) nam trong khoang tir 1,7 dén
2,0 duoc lya chon dé tiép tuc phan tich.

Thu vién shotgun metagenomic dugc xay
dung bang cach st dung NEBNext dsDNA
Fragmentase va bo kit NEBNext Ultra I DNA
Library Prep Kit (NEB, M) theo huéng dan
ctia nha san xut. Sau do, cac thu vién dugc giai
trinh ty trén hé théng Illumina MiSeq véi cau
hinh 2 x 150bp.

2.4. Phan tich va xir 1y 56 liéu

Phan tich dir liéu shotgun metagenomic

Céc trinh ty metagenomic thé dugc xu ly
ban diu dé loai bo adapter va cac doan doc
¢6 chat luong thip theo quy trinh ctia cong cu
Kneaddata  (https://huttenhower.sph.harvard.
edu/kneaddata/). Sau d6, cac doan doc con lai
duoc kiém tra va loai bo céac trinh tu nghi ngd
nhiém DNA vat chii (tom) hoic DNA ngudi
bang cong cu Bowtie v2.5.4 [11]. Sau d6, cac
doan doc chét luong cao dugc ghép ndi (pair-
end merging) bang cong cu PEAR v0.9.6 [12]
dé tao thanh cac doan doc dai hon. Tiép theo,
cac doan doc nay dugc phan cum (clustering)
v6i do tuong ddng trinh tw 16n hon 97% sir
dung Vsearch v2.29.1 [13] dé xac dinh cac Pon
vi phan loai (Operational Taxonomic Units -
OTUs). Bé tryc quan hoa thanh phan cong dong
vi sinh vat giita cic mau cua hai nghiém thuc,
chung t6i da ap dung biéu d6 phan loai Qiime v2
(http://qiime.org/) & ba cap do (Nganh, Gidng va
Loai), tap trung vao 30 OTUs c6 do phong phu
cao nhat.

Du do4dn chirc nang hé gen va Gen khang
khang sinh (ARGS)

Chirc ning hé gen ciia cong dong vi sinh vat
duogc dy doan bang cong cu PICRUSt2 v2.5 [14]
va d6i chiéu véi cac co s¢ dir liéu chic ning
nhu MetaCyc va KEGG (Kyoto Encyclopedia
of Genes and Genomes). Qua trinh nay bao gom
bén bude chinh: dinh vi trinh ty (phylogenetic

placement), du doan b gen (genome prediction),
dy doan metagenome (metagenome prediction)
va du doan cac con duong chirc nang (pathway
prediction). Sau do, két qua vé cic con dudng
bién dudng & cAp do 2 va 3 duoc hién thi bing
cong cu online IPATH3 (https://pathways.embl.
de/).

Cac gen khang khang sinh (ARGs) dugc
xac dinh bang cong cu DeepARG [15], sir dung
dbi chiéu véi cac co so dit lidu chuyén biét vé
khang khang sinh nhu CARD (Comprehensive
Antibiotic  Resistance Database), ARDB
(Antibiotic Resistance Gene Database) va
UniProt. Ngudng tiéu chi dé xac dinh ARGs bao
goém: gia tri E (e-value) < le-20 (ngudng chap
nhan sy tuong ddng ngau nhién, cang nho cang
cho thdy sy twong ddng c6 y nghia thong ké cao)
va do tuong dong trinh ty (sequence identity)
> 80%. Cudi cung, két qua vé ARGs dugc truc
quan hoa bang cong cu ggplot2 [16] trén R va
duoc kiém dinh thong ké bang PERMANOVA
(Permutational ~ Multivariate ~ Analysis  of
Variance) dé danh gia su khéc biét dang ké giita
cac nghiém thuec theo thoi gian.

III. KET QUA NGHIEN CUU

VA THAO LUAN

1. Thanh phin va cu tric hé vi sinh vat
dwdng rudt tom thé chan tring

Téng cong 6 thu vién shotgun metagenomics
dugc giai trinh tu. Sau khi danh gid va sang
loc chét lugng, ) luong doan doc dao dong
tir 1.283.273 (mau P63) dén 4.312.963 (mau
DC74).

Thanh phan hé vi sinh vat duong rudt tom
thé hién sy khéac biét giita hai nghiém thirc (d6i
chimg va bo sung probiotic), dong thoi thé hién
su thay doi theo thoi gian nudi (Hinh 1). O cip
d6 nganh (Hinh 1A), nganh Pseudomonadota
(trudc diy 1a Proteobacteria) chiém wu thé &
tat ca cac mau, dic biét trong nghiém thirc bod
sung probiotic ¢ ngay 63 va 74 (P63 va P74),
voi ti 1¢ 16n hon 94%. Day 1a nhém vi khuan
phd bién thuong dwoc ghi nhan trong hé vi
sinh vat duong rudt cua cac loai thuy san boi
vai trd quan trong cua chung trong chu trinh
nito va phan huy chat hitu co [17, 18]. Khi so
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viéc bd sung cac chung L. acidophilus va B.
subtilis da tao ra mot moi truong chon loc, thic
day su phat trién ctia mot s nhom vi khudn nhat
dinh, 1am thay doi cu tric cong dong so voi
nghiém thtrc khong duogc bd sung.

sanh gitia hai nghiém thure, sy da dang vé nganh
duoc thé hién rd hon ¢ nghiém thirc ddi chimg,
vO1 su hién dién déng thoi cta cac nganh nhu
Actinomycetota, Bacteroidota, Planctomycetota
va Verrucomicrobiota. Diéu niy c6 thé cho thay
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Hinh 1. Thanh phin hé vi sinh vit dwong rudt theo cip do Nganh (A), Gibéng (B) va Loai (C) & cac
nghiém thirc (Pi chirng-DC va Probiotic-P) va cac thoi diém thu miu (63, 74 va 84)
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O cip do gibng (Hinh 1B), Vibrio chiém wu
thé trong tat - ca cac mau. Cu thé, ty 1& ctia Vibrio
cao & cac mau thudce nghiém thuic ddi chiing, véi
52,23% & mau DC63 va 73,92% & mau DC74.
Trong khi d6, & nghiém thirc b sung probiotic,
Vibrio ciing chiém ty 1€ cao 0 P63 (76,23%),
nhung c6 xu hudng giam rd rét theo thoi gian
nudi, xudng con 30,37% & mau P84. Phat hién
ndy clng ¢d vai trd clia probiotic trong viéc canh
tranh va e ché vi khuan gay bénh, phu hop véi
cac nghién ctu truoc day [7,18]. Su canh tranh
ndy c6 thé dién ra thong qua viéc canh tranh
trong khong gian song, nguon dinh dudng, hodc
san xuat cac chat khang khuan nhu bacteriocin
va axit hiru co, tao moéi truong khong thuan lgi
cho su phat trién caa Vibrio spp.. Mot diém déng
cht y 13 sy xuat hién ctia giéng Pukyongiella
vao ngay nudi thir 84 ¢ nghiém thire probiotic,
chiém 40,81%. Ngoai ra, cac giong vi khuan c6
loi nhu Ruegeria, Shewanella, Sulfitobacter va
Phaeobacter — cling duoc phat hién cha yéu &
nghiém thirc bo sung probiotics.

O cép d6 loai (Hinh 1C), cac loai vi khuan
gy bénh thudc giéng Vibrio nhu V. owensii,
V. parahaemolyticus, V. rotiferianus va V.
alginolyticus (duoc biét 14 tac nhan gy cac bénh
nhu hoai tir gan tuy AHPND, bénh phan trang),
déu chiém wu thé & tit ca cac mau. Két qua nay

A

O L T T Ngaynudi
T Nghiém thare

: Sinh téng hop acid béo va lipid
Cofactor, nhém ngoai (Prosthetic group), chidt mang dién tdr va vitamin 15
Sinh tong hop amino acid
Sinh tong hop Nucleoside va Nucleotide
Phan huy céc hgp chat thom

Chu trinh Krebs

Lén men

Ho6 hap

Pudng phan

Phan giai Carbohydrate
| Phan giai amino acid

Téng hop Carbohydrate
Sinh téng hop cédu tric té bao I

thé hién 1o & nghiém thirc ddi chimg, véi cac loai
Vibrio spp. chiém ti 72,9% & mau DC74. Ngoai
ra, Photobacterium damselae - 1oai c6 kha nang
gdy bénh cho ca dong vat va nguoi, cling dugc
ghi nhan ¢ cac mau DC63, P63 va P74, véi ty
1é 16n hon 16%. Nguoc lai, & nghiém thirc bd
sung probiotic, cic loai ¢6 hoat tinh sinh hoc cao
nhu Ruegeria sp. YS9, Phaeobacter inhibens,
Sulfitobacter sp. va Pseudoalteromonas spongiae
lai dugc ghi nhan. Mac du vdi ti 1€ thép (dudi
5%), su hién dién cta chung cho thdy viéc bo
sung probiotic tao diéu kién thuén loi cho cac vi
khuan c6 loi phat trién. Nhing glong nay thuong
duoc biét dén v6i kha nang san xuit cac hop chat
¢6 hoat tinh sinh hoc, gop phan cai thién chét
luong nuée, e ché vi khudn giy bénh va thdm
chi tham gia vao qua trinh tiéu hoa [17]. Diéu nay
cung ¢b nhan dinh vé tac dong tich cuc cua viéc
b6 sung probiotic dén sy can bang va chirc ning
cua hé vi sinh vat duong rudt tom, tao ra mot
cong dong vi khuan khoe manh hon, hd trg vat
chii chéng lai cac tac nhan gay bénh.

2. Khio st con duwong bién dudng ciia hé
vi sinh vt dwong rudt tdém thé chan triing

Phan tich con duong bién dudng cho thiy co
su khac biét rod rét gitta hai nghiém thac va theo
thoi gian nudi (Hinh 2).
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Hinh 2. Biéu d6 nhiét thé hién cwong dd ciia cac con dwong bién duong & cip do 2 (A) va cip do 3 (B)

Thang cwong dd mau thé hién kha ndng hién
dién cdc con dwong chuyén héa trong mau, tiv
cao (d6) dén thap (xanh dwong). Biéu do cdy
phia trén biéu do thé hién sw phan nhém cac
mau dua trén mirc dé tuong dé‘ng vé su hién
dién ciia cdc con dwong chuyén héa. Biéu do
cdy ¢ bén trdi biéu do cho thdy sw phdn nhém
cia cdc con dwong chuyén hoa.

O cap d6 2 (Hinh 2A), cac mau ddi chiung
(DC63 va DC74) thé hién muc do hoat dong
cao clia cac con duong lién quan dén tong hop
amino acid, acid béo, lipid, nucleotide, chu
trinh Krebs va sinh tong hop cofactor. Diéu
nay cho thdy mot cong dong vi sinh vat manh
mé, tip trung vao cic qua trinh dong hoa va
sinh tong hop co ban dé phat trién. Két qua
nay pht hop véi hiéu biét chung vé cac vi sinh
vat duong rudt khde manh, thuong uu ti€n cac
con dudng sinh tong hop dé duy tri quan thé va
chire ning, dic biét 1a cac vi khun ban dja co
vai tro quan trong trong viéc tong hop cac chat
can thiét cho vat chu [18].

Nguoc lai, viéc bd sung probiotic di tao ra
nhitng thay ddi rd rét trong hoat dong trao ddi
chit. Cu thé, & nghiém thirc b6 sung probiotic,
dac biét 1a mau P84, cac con duong nhu ho hép,
1én men, phan giai carbohydrate va chuyén hoa
hop chét tha cép lai biéu hién muc do hoat
dong thap hon déng ké so v6i nhom ddi chimng.
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Diéu nay co thé do probiotic canh tranh ngudn
dinh dudng v&i cac vi khuan 1én men hoic thay
d6i méi trudng pH, tir d6 giam san xudt cac
san phdm chuyén hoa khong mong muén hozc
t6i wu hoa hiéu qua sir dung ning luong [8].
Pang cht y, mot s6 con dudng nhu phan huy
hop chét thom, phan hiy hop chét cao phan tir,
phan huy c4u trac té bao va di hoa nucleoside &
mau P74 va P84 lai cho thiy mirc d6 biéu hién
cao hon so voi nghiém thirc d6i ching. Piéu
nay goi ¥ mot co ché hoat dong tiém ning cua
probiotic ma can dugc kham pha thém. Nhiéu
chung probiotic dugc sir dung trong nudi trong
thity san dugc biét dén voi kha niang san xuat
cac enzyme ngoai bao tiéu hoa (nhu amylase,
protease, cellulase, chitinase) [17, 18]. Su gia
tang hoat dong cua céc con dudng phan huy
nay c6 thé cho thiy probiotic dang tang cuong
kha ning tiéu hoéa cac thanh phan phuc tap
trong thirc an tom, tir 6 gitip tém hip thu dinh
dudng hiéu qua hon va giam luong chat thai ra
moi truong nudi [19].

O cap do 3 (Hinh 2B), xu hudng nay tiép
tuc dugc xac nhan. Cac nhom chuc nang nhu
sinh tong hop, dong héa va phan giai déu cho
th?iy murc do hoat ddng cao hon rd rét & nhém
d6i ching so voi nhém bd sung probiotic tai
cac thoi diém tuong ung. Diéu nay cang cing
¢6 thém nhan dinh rﬁng probiotic da diéu chinh
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dang ké hoat dong trao doi chét ctia cong dong
vi sinh vt duong rudt tom, co thé thong qua
viéc t6i vu hoa hiéu qua sir dung ning lugng va
dinh dudng, thay vi chi ting cuong hoat dong
bién dudng tong thé mot cach khong chon loc.

3. Khao sat sy hién di€én cia gen khang
khang sinh trong h¢ vi sinh vat dudng rugt
ciia tdm thé chan tring

Két qua phan tich dir liéu shotgun
metagenomic ctia nghién ctru nay da cung cp
mot cai nhin sdu sic vé tdp hop gen khang
khang sinh trong h¢ vi sinh vat duong rudt
clia tom thé chén tring. Nghién ctru ghi nhan
su hién dién cia mot phé ARGs da dang, voi
cac nhom gen khang da khang sinh (multidrug
resistance genes), tetracycline, aminoglycoside
va beta-lactam chiém wru thé dang ké, xuat hién
v6i ty 16 cao trong tat ca cac mau (Hinh 3). Két
qua nay phu hop véi nhiéu nghién ctru trude
day da chi ra rang cac gen khang tetracycline va
aminoglycoside 1a nhimg ARGs phd bién trong
moi truong nudi tréng thuy san [4]. Dac biét,
ty 16 gen khang da khang sinh chiém wu thé 16n
nhét (35-50%) trong tat ca cac mau, 1a mot phat
hién dang luu y. Cac gen khang da khang sinh
thudng ma hoa cho cac bom déy thudc (efflux
pumps) c¢6 kha niang ddy nhiéu loai khang sinh
ra khoi té bao vi khuan, gop phan vao su khang
chéo dbi véi cac nhom khang sinh khic nhau
[20]. Su phé bién cua cac gen nay trong dudng
rudt tom thé chan trang co thé phan anh ap
lyc chon loc tir viée su dung khang sinh rong
rdi trong nudi trong thily san, hodc do sy lan
truyén tir moi trudng nudc va trim tich da bj
anh hudéng boi cac hoat dong nong nghiép va
y té [3].

Cac nhom gen khang tetracycline va
aminoglycoside ciing cho thy ty 1 cao (>6%)
trong tat ca cac mau, diéu nay khong gdy ngac
nhién do tetracycline va aminoglycoside 1a hai
trong sb cac loai khang sinh dugc st dung phd
bién nhat trong diéu tri va phong ngira bénh
& vat nudi thiy san trong nhiéu thap ky [4].
Su hién dién lién tuc cua cac gen nay cho théy
ching da tro thanh mot phan ¢ hiru trong quan
thé vi sinh vat duong rudt cia tom, c6 thé thong

qua cac yéu td di truyén di dong nhu plasmid
va transposon, cho phép chiing dé dang 1y lan
giira cac vi khuén [4, 5].

Maic du cac nhéom gen khac nhu phenicol,
beta-lactam, MLS (macrolide-lincosamide—
streptogramin) va fluoroquinolone dugc phat
hién voi ty 1¢ thép hon, sy hién dién cua chung
van 1a mot dau hiéu canh béo. Pic biét, gen
khang beta-lactamase 1a mot trong nhiing co
ché khang khang sinh quan trong nhat trén
1am sang [21] va sy xut hién cua ching trong
duong rudt tom can duoc theo ddi chit ché.

Mic du cac gen khang khang sinh chiém
vu thé trong ca hai nghiém thtrc, phan tich
PERMANOVA da chi ra rang khong c6 su
khac biét c6 y nghia thong ké vé thanh phan
gen khang khang sinh cua h¢ vi sinh vat duong
rudt gitta nghiém thirc bd sung probiotic va
nghiém thirc ddi chimg (Pseudo-F = 0,2543, p
=0,9, q=0,9). Két qua nay c6 thé duoc Iy giai
theo nhiéu khia canh.

Thir nhét, c6 thé lugng probiotic duoc bd
sung (0,5 x 10" CFU/gam cho mdi chiing) hozc
thoi gian tiép xuc (84 ngay) chua du dé tao ra sy
thay d6i déng ké va c6 y nghia thong ké trong
tap hop gen khang khang sinh. Mot s6 nghién
ctru cho thay ring tic dong cua probiotics 1én
ARGs phu thudc vao chung probiotic, liéu
lwong, thoi gian st dung va diéu kién moi
truong [8, 18, 19].

Thtr hai, méc du probiotic c6 thé canh tranh
vi tri va dinh dudng voi vi khudn gy bénh
hodc vi khudn mang ARGs, nhung chung c6
thé khong truc tiép loai bo hodc 1am giam sb
luong ARGs dé ton tai trong cong dong vi
sinh vat duong rudt, dac biét néu céc gen nay
duoc tich hop vao nhidm sic thé hodc nam trén
plasmid c6 kha ning 6n dinh cao [18, 19]. Tap
hop ARGs trong mdi truong nudi trong thuy
san thuong rat 16n va da dang do anh hudng
tir cac ngudn bén ngoai nhu thic in, ngudn
nudc, va tram tich, khién viéc thay ddi dang
ké thanh phan nay tré' nén kho khan trong thoi
gian ngan.

Thu ba, viéc khong co sy khac biét co y
nghia thong ké ciing c¢6 thé do tinh chat 6n dinh

TRUONG DAI HOC NHA TRANG o 67



Tap chi Khoa hoc - Cong nghé Thity san, S6 3/2025

va kha nang lay truyén ngang (Horizontal Gene
Transfer) manh mé cuia cac ARGs. Ngay ca khi
céc vi khuan mang ARGs bi giam s6 luong, cac
gen niy van co thé ton tai trong moi truong
duédi dang DNA ty do hodc duogc truyén sang
cac vi khuan khac khong mang ARGs thong

1.001

0.751

Ty 1& twong déi
o
)
Q

0.251

0.001

qua bién nap, tai nap hodc tiép hop (Forsberg
et al., 2014). Diéu nay cho thiy rang viéc kiém
soat su lay lan ciia ARGs trong mdi trudong
nudi trong thuy san doi hoi mot cach tiép can
toan dién hon, khong chi dimg lai ¢ viéc bd
sung probiotic.

Ho gen khang khang sinh

aminoglycoside
bacitracin
beta-lactam
diaminopyrimidine
fluoroquinolone
fosfomycin
fosmidomycin
glycopeptide
MLS

multidrug
nitroimidazole
peptide
phenicol
rifamycin
sulfonamide

tetracycline
unclassified
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Hinh 3. Thanh phin gen khang khang sinh trong hé vi sinh dwong rudt tom thé chan tring theo cac
nghiém thire Doi chitng-DC va Probiotic-P) va theo cic ngay thu miu (63, 74, 84)

IV. KET LUAN VA PE XUAT

Nghién ctru cung cip thong tin vé viéc bd
sung probiotic ¢6 tac dong tich cuc dén suc
khoe va hiéu qua sinh hoc cua tom thé chan
trang thong qua viéc cai thién cin bang hé vi
sinh vat duong rudt, taing cuong cac con duong
bién dudng thiét yéu va tiém ning kiém soat
su lay lan cta gen khang khéang sinh tur cac vi
khuédn gy bénh. Nhitng phat hién nay cing cb
vai tro cua probiotic nhu mét giai phap hira hen
cho nganh nudi trong thily san bén ving.
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Tuy nhién, nghién ctru nay van con mét sb
gidi han. Cu thé, thoi gian theo ddi 84 ngay
trong diéu kién phong thi nghiém c6 thé chua
du dé quan sat ddy du tac dong dai han, sy 6n
dinh cta hé vi sinh vat duong rudt cling nhu
han ché kha ning tdng quat hoa két qua ra moi
truong thuc té. Hon nira, viéc chi sur dung hai
chung probiotic cu thé va giéi han vé sb mau
thu vién shotgun metagenomics ciing can duoc
xem xét. D& khic phuc nhitng gi6i han nay,
cac nghién cuou tuong lai nén tip trung vao
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vi€c tang ) lugng mau, kéo dai thoi gian theo
ddi, thir nghiém & quy mé thwong phim, kham
pha cac chung probiotic mdi, va st dung cac
phuong phéap phan tich chtc nang sau hon (nhu
metatranscriptomics) dé c6 cai nhin toan dién
hon vé& vai trd ciia probiotic trong nudi trong
thuy san.
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