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Tém tit: Trong nudi trong thity san, dich bénh dang bing phat do é nhiém méi trieong
niede, thay doi khi hdu va ddc biét la sit dung khdang sinh khéng ding cdach. Viéc tim ra cdc
chiing vi sinh vt tw nhién cé thé sir dung lam ché pham sinh hoc dé tang cwong sirc khée cho
déng vat thity san dang rat dwoc quan tam. Cdc nghién ciru dd chirng minh tiém nang sinh
hoc va xir Iy sinh hoc ciia xa khudn, trong dé Streptomyces dwoc quan tdm véi cdc co ché tic
dung trén dong vat thuy san. Cdc chung Streptomyces tir cdc loai khac nhau c6 thé sinh ra
cdc hop chat ke ché nhw siderophores, hydro peroxide va cdc chat chuyen héa thir cdp lam
giam su tgo thanh 16p mang sinh hoc, giam hoat dong trao doi lién té bao, giam déc lwc vi
khudn, kich thich 1ang truwong, tang cuwong mién dich va phat trién ¢ cd nuoi tham canh do co
khd néng san xudt ra cac hop chat thir cap nhw khang sinh, khang ndam, cdc enzym thiy phdn
nhw amylase, cellulase, protease. Bén canh kha nang phong va chéng lai cdc mam bénh,
kich thich mién dich, viéc sir dung Streptomyces ¢ nuoi trong thiy san ciing ¢ thé cai thién
chat lwong nwde thong qua qua trinh co dinh dam va phan hiy dw lwong hitu co tic hé thong
nudi. Panh gid nay mang lai trién vong trong viéc tqo ra ché pham sinh hoc chira xa khudn
Streptomyces wng dung trong nuoi trong thuy san.

Tir khéa: Streptomyces, nudi trong thiy san, probiotic

I. Pit van dé cong su, 2005). O Viét Nam, theo du bao
cua Cuc Thu vy, trong ndm 2022 thi¢t hai
trong nudi trong thiy san con tiép tuc ting
do tinh hinh dich bénh va anh hudéng cua
dai dich COVID-19 s& lam giam kha nang
san xudt va trién khai cac bién phap phong
chdng dich bénh. Pdng thoi, gia ting cac
vi sinh vat khang thude tr viéc st dung

Theo théng ké cta T6 chirc Luong
thuc va Nong nghiép Lién Hop Qubc
(FAO) va T chic Hop tac va Phat trién
Kinh t& (OECD, 2021) san luong nudi
trong thily san toan cau du kién dat 103
triéu tan vao nam 2030, ting 17,7% so voi

nam 202,0 (87,5 tri¢u tan). Tuy nhién, dich khang sinh trong nudi trong thily san. Dé
bénh xuat hién trén dong vat thuy san ngay nganh nudi trong thuy san phat trién dugc
cang tang gay ton that wdc tinh hang nam bén ving thi viéc tim ra cac bién phap co
lén dén 4 ty do la (Bondad-Reantaso & thé thay thé cho khang sinh la rat cap thiét.
!'Truong Pai hoc Mo Ha Noi

2 Truong Pai hoc Khoa hoc va Céng nghé Ha Noi
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Probiotic 12 mot lya chon dé thay thé cho
khang sinh trong nudi tréng thily san, né
d3 duoc nhiéu nghién ctru ching minh ¢
tac dung d6i v6i co thé vat chi nhu phong
va diéu tri bénh, cai thién chat luong moi
trurong nudi, kich thich tang truong va tang
cuong mién dich cua vat chu ddi véi cac
vi sinh vat gdy bénh . Chi Streptomyces
da dugc nghién ctru 13 o kha nang dé 1a
probiotics sir dung trong nudi trong thity
san v6i cac tac dung nhu 13 san xuét cac
enzyme quan trong, tao ra cac san pham
chuyén héa thir cip co hoat tinh sinh hoc
nhu khang sinh (Bondad-Reantaso &
cong su, 2005), sinh ra cac chat doi khang
va siderophore dé ngin ngira vi khuan
(Tan & cong sy, 2019). Theo Hariharan va
Dharmaraj (2018), Augustine va cong su
(2015), Garcia-Bernal va cong su (2018),
cac loi ich khac cua Streptomyces nhu 1a
ché pham smh hoc tiém ning bao gdém
tang ty 1é séng va kich thich ting truong
cho dong vat thuy san, kha nang khang
bénh va cai thién chat lugng moi truong
nudi. Panh gia nay nham cung cap chi tiét
hon kha ning tao ra ché pham sinh hoc
c6 chira xa khuan Streptomyces st dung
trong nudi trong thuy san.

IL. Phén loai va dic diém sinh hoc
cua Streptomyces

Chi Streptomyces 1a vi khudn Gram
duong, dang soi da bao, wa khi, chu yéu
séng dudi dang hoai sinh trong dat, bo gen
¢6 kich thudc 16n tir 8,5 dén 12 Mb, ty 1&
G-C cao dao dong tir 69 dén 78% (Law &
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cdng su, 2017). Kich thudc 16n cta bo gen
chinh la co s¢ giai thich cho kha nang san
xuét cac hop chat chuyén hoa thir cap & quy
mo cong nghi¢p cua Streptomyces. Trong tur
nhlen Streptomyces c6 mit rat phd bién va
ton tai & dang bao tir trudce khi ching gap
dugc diéu kién phu hop dé phat trién. Chu
ky sinh trudng cta Streptomyces bao gdbm
nam giai doan chinh: bat dau véi viéc phat
tan bao tu trong qua trinh hinh thanh bao ti,
tiép theo 1a giai doan nay mam khi bao tir
dugc phan tan vao moi truong, sau do la su
hinh thanh khuan ty co chat, phat trién tao
thanh khuén ty khi sinh, va cudi cting 1a qua
trinh hinh thanh bao tir méi. Cau tric soi
co chét duoc dic trung boi sy phan nhanh
day dac, it co hién tuong dut gy, co duong
kinh khoang 0,5-2,0 um. Streptomyces sinh
truong t6t ¢ nhiét do 25-35°C va pH 6,5-
8,0. Khi dat dén giai doan trudng thanh, cac
khuan ty khi sinh s& hinh thanh cac chudi
bao tir. Khuan ty co chit ciia mot s6 loai co
sy hinh thanh chudi bao tir ngan. Bao tir clia
Streptomyces khong di dong. Streptomyces
¢6 cdu trac gidng ndm nhung thudc nhém
vi khuan do cach sap xép cac té bao hinh soi
nhu mot mang ludi (Waksman & Henrici,
1943). Bén nay, da c6 1147 loai va 73 ching
thudce chi Streptomyces duge mo ta. Su phan
héa hinh thai cua Streptomyces lién quan
dén sy tao thanh mot 16p soi ndm c6 thé biét
hoa thanh chudi bao tir. Qua trinh nay la
diac diém dic trung cua cac vi khun Gram
duong, doi hoi mot qua trinh chuyén héa
chuyén biét va phdi hop chit ché (Ohnishi
& cong sy, 2008).
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Hinh 1. Chu ky doi So”'ng va s hinh thanh bdo tir xa khudn (Barka & cong su, 2015)



III. Tac dung cua Streptomyces
trong nuoi trong thuy san

3.1. Sin xudt cdic hop chit cé hoat
tinh sinh hoc, chdt vrc ché, Siderophore

Streptomyces laxakhuan cokhaning
san xuét nhiéu loai hop chit hoéa hoc nhu
polyoxins, streptomycin, blasticidin-S,
validamycin, oxytetracycline,
kusagamycin, natamycin, Actinovate,
milbemycin, emamectin benzoat va
mycostop (Aggarwal & cong sy, 2016).
Streptomyces con ¢ thé sinh ra cac hop
chat khang khuin nhu chalcomycin A
dugc chiét xudt tir Streptomyces termitum
N-15 da ching to hoat tinh khang khuan
dang ké khi dwoc st dung lam chat
chong lai 5 loai vi khuan gay bénh trén
ca trim co6 bao gdm Aeromonas sp. Vi
Plesiomonas shigelloides, bén canh do
bd gen hoan chinh cua S. termitum N-15
dugc phat hién bao gdm nhiém sic thé
tron 8.887.222 bp véi ham luong GC
72,89% va b gen plasmid, bao gém 7744
trinh ty ma hoa protein (CDS). BS gen cua
S. termitum N-15 chtra cac cum gen dé
téng hop nhiéu chat chuyén hoa thir cap,
bao gdm melingomycin, sulforaphane,
oromycin, chlortetracycline, isomycin va
primycin (Peng & cong su, 2022). Hop
chat duoc phan 1ap tir moi truong nudi
ciy Actinomycete L3.41 ¢ ciu trac gidng
khang sinh Actinomycin D thuoc nhom
khang sinh polypeptide c6 trong luong
phan tir 1255g/mol va hop chét B.69 1a
ddng phan glycoside cia Mycinamicin I1I
c6 hoat tinh khang khuan chdnglai Bacillus
cereus gdy bénh cho tom va Fusarium
oxysporum gy bénh ndm cho dong vat
thuy san (Kapur & cong sy, 2015). Tu
dich tdng sinh cua chung Streptomyces
showdoensis BYF17 phan lap tir méi da
thu dugc mot s6 cac hoat chat thur cap
nhu izumiphenazine B c6 hoat tinh d6i
khéng manh v6i Pseudomonas syringae
pv. Actinidiae (Psa), vdi duong kinh vung
{rc ché (Z0OJ) 1a 20,6 mm. Phenazinolin D,
izumiphenazine A va E cho thay hoat tinh
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d6i khang chdng lai Staphylococcus aureus
va Micrococcus tetragenus voi vung Uc
ché 1an luot 14 10,3, 10,6 va 11,7 mm va
15,9va 11,2 mm (Huang & cong su, 2023).
Céc ching probiotic c6 kha ning san xuat
siderophores dugc ching minh 1a c6 kha
nang canh tranh vdi cac tadc nhan gay bénh
béng cach han ché tac dung sinh hoc cua
st - chat can thiét cho sy ting trudong va
hinh thanh cAu tric sinh hoc (Weinberg,
2004). Tir mAu trim tich bién cua mot trai
nuoi tom, You va cong su (2005) da sang
loc dugc 94 chung xa khuén, trong do co
87,2% thudc chi Streptomyces, cac ching
khéc 1a Micromonospora spp. Nghién ctu
nay cho thay 51% céc chung Streptomyces
sp. phan lap duoc co kha ning chdng lai
Vibrio sp. 38% ching Streptomyces bién
tao ra cac té bao phu trén dia thach chrome
azurol S (CAS), 07 chﬁng Streptomyces
c6 kha nang tao ra cac té bao phu va uc
ché sy phat trién ctia Vibrio spp. trong 6ng
nghiém. Két qua tir cic nghién ctru cho
théy, xa khuan Streptomyces co thé 1a mot
ngudn day hira hen trong viéc kiém soat
dich bénh trong nudi trong thuy san.

3.2. Giam sw giao tiép ciia vi khudn
(Quorum sensing) va hinh thanh mang
sinh hoc (Biofilm)

Quorum sensing (QS) 1a qua trinh
cac té bao vi khudn tiép can vdi nhau,
truyén cac phan tir, gen ma hoa cho nhau.
Khi vi khuan tiép nhan céc giao tiép nay s&
sinh trudng tao quan thé, tao mang sinh hoc
(biofilm), thyc hién trao d6i chit, gay doc
tinh va thich nghi trong méi truong séng
c6 diéu kién khic nghiét. Cac tin hiéu QS
1a cac phan tir hda hoc nhé hodc cac peptit,
goi 14 chat ty cam tmg (autoinducers).
Chung A66 dugc sang loc tr Streptomyces
cling da dugc chiing minh ¢6 kha nang san
sinh ra cac hop chat giy trc ché va cac chat
chuyén hoa 1am giam sy tao thanh mang
sinh hoc va giam hoat dong “giao tiép cua
vi khuan” (quorum sensing) cua Vibrio
harveyi (phan lap tir tdm thé chan tring
bi nhiém bénh Litopenaeus vannamei) t&i
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99,3% va phan tan mang sinh hoc truong
thanh cua Vibrio harveyi t61 75,6% khi su
dung & ndng d9 2,5%. Sur giam hinh thanh
mang sinh hoc do cac chit chuyén héa cua
Streptomyces 1am giam sb luong vi khuan
Vibrio harveyi gan gap 10 1an va lam suy
giam yéu t6 cam tmg N-AHL (N-acylat
homoserine lactone) (You & cong su,
2007; Iwatsuki & cong su, 2008). Ching
xa khuan IM20 duoc sang loc tur rudt ca
thu An D¢ c6 kha niang lam giam QS giita
Chromobacteria violaceum va Serratia
marcescens (Vignesh & cong su, 2019).

3.3. Cdi thién chit lwong nwéc

Trang thai hoa ly ctia nudc ao nudi
dong vai tro quan trong d6i voi strc khoe va
su phat trién cua dong vat thuy san. Su suy
thoai vé chat lugng nudc nudi chi yéu xay
ra khi chat thai tich tu hodc do su phan huy
thirc an va cac hop chit hitu co trong hé
thdng nudi trong khong hiéu qua, diéu nay
c6 thé 12 nguyén nhan gay bung phat dich
bénh, dnh hudng dén ty 1é séng cua dong
vat nudi trong. Cac ching Streptomyces
v&i déc tinh probiotic da dugc chiing minh
c¢6 kha niang diéu chinh hé vi sinh vt trong
mdi trudng nudi trong, kiém soat hidu qua
cac tdc nhan gay bénh va cai thién diéu
kién ao nuodi. Nghién clru ctia Devaraja
va cong su (2002) cho thiy viéc bd sung
ché pham sinh hoc khong chi an toan voi
hé vi sinh vat ma con thuc day qua trinh
chuyén hoa dam, gia ting quan thé vi
khuan phan giai amoniac, tir 46 ddy manh
viéc phan giai cac chat thai tich lily. Nhiéu
nghién ctru ciing da xac nhan hi¢u qué nay
thong qua viéc ghi nhan mirc NH; giam
va tong s6 vi khuan di dudng tang 0 trong
mdi trudng nudi duoc bd sung probiotic
chtra Streptomyces so véi nhom ddi ching
khong sir dung ché phim (Das & cong s,
2010). Nghién ctru cia Pham va cong su
(2016) da minh ching hiéu qua twong hd
giita vi khuan Bacillus subtilis va xa khuan
Streptomyces parvulus trong nudi tom
thé chan tring (Litopenaeus vannamei).
Sau 60 ngay thi nghiém, két qua phan

tich céc chi tiéu COD, TAN, NH, va NO,
cho thiy viéc bo sung pI‘OblOth vao moi
truong nudi di day nhanh qué trinh phan
hay chat thai cao hon so véi nhém dbi
chung. Tuong tu, cac chung Streptomyces
parvus (A56), Streptomyces champavatii
(R32), Streptomyces diastaticus (A44),
Streptomyces coelicoflavus (A6) ¢ dang
hat sinh hoc cling thé hién kha nang phan
giai hiéu qua chat hitu co, nang cao chét
luong hé thong nudi tom (Babu & cong
su, 2018).

3.4. Kich thich tang truéng va tiang
1y 1é séng sét ciia dpng vit thiiy sin

Ché d6 dinh dudng hop 1y dong
vai trd quan trong trong qua trinh phat
trién cia dong vat thuy san. BO sung
Streptomyces vao thttc an cho ca duoi
kiém do (Xiphophorus helleri) trong 50
ngdy da ghi nhan hiéu suit ting truong
vuot troi so voi nhom déi chimg khong
dugc bd sung xa khuan nay. Dharmaraj
va Dhevendaran (2010) chi ra rang khi sir
dung thirc n c6 bo sung probiotic thi kha
ning san xuat hormone ting truong cua
Streptomyces sp. chinh la co che then chét
gilp nang cao tdc do phat trién & ca duodi
kiém do. Nghién ctru ctia Das va cong sur
(2010) da cho thay tac dung bao vé dong
vat thuy san khi bd sung Streptomyces &
ndng do 1% voi Artemia (du trung dé nudi
tom cé giai doan wong giéng) co ty 1é song
sot cao hon so v6i nhém dbi chimg trong
thi nghiém thu thach voi V. proteolyticus
hoac V. harveyi voi mat d6 10° CFU/
mL, diéu nay cho phép dua probiotic
vao duong ti€u hda cua dong vat thuay
san tot hon. Thi nghiém khéc cho thay S.
rubrolavendulae M56 thé hién hoat tinh
dbi khang manh v&i bon loai thudc chi
Vibrio sp., bao gdm V. parahaemolyticus,
V. fluvialis, V. harveyi, va V. alginolyticus
trong diéu kién nudi cdy (Augustine &
cong sy, 2015). Cé vang st dung thic an
c6 tron voi chung Streptomyces virginiae
W18 theo hai ty 1&: 1:1 (nhom II) va 1:2
(nhom IIT) trong 30 ngay, véi mdi nhom



gdém 10 ca thé duoc chon ngiu nhién dé
theo ddi su phat trién. Két qua cho thay
ca hai nhém st dung thirc dn ¢ bd sung
W18 co ty I¢ tang truong la 27,10% va
24,87%. Pong thoi, ty 1& ca sdng sot sau
khi gay nhiém voi A. veronii dat 70% va
50% trong khi nhém d6i chimg chi dat
10% (Hu & cong su, 2021). Theo nghién
ctru cua Pham va cong sy (2016), thue an
bd sung Streptomyces thé hién kha ning
kiém soat mat do vi khuan Vibrio trong
mdi truong nudi, dong thdi ning cao ty 18
séng sot va hiéu qua phat trién cua tom.
Dic biét, khi tom sir dung thirc dn c6 bd
sung xa khuan S. parvulus ty 18 ting truong
tir 58% 1én 83%. Streptomyces sp. b sung
vao ché do an cua ca kiém & néng do
5% so v6i khoi lugng co thé, toc do tang
truong dat 140,54%, hiéu suat chuyén doi
thirc an 45% va ham luong protein 54,72%
(Dharmaraj & Dhevendaran, 2010). Tom
thé Litopenaeus vannamei (hau au tring)
gay nhiém Vibrio dugc cho 4n véi thic dn
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b sung Streptomyces sp. N7, Streptomyces
sp. RL8 v&i ndng d6 10 CFU g-1 trong 30
ngdy déu cho thay ty 1& séng sot va kich
thich ting trudng cao hon so voi nhom déi
chung khong bo sung xa khuan (Garcia-
Bernal & cong sy, 2018). Nhing nghién
ctru nay khing dinh tiém nang cua xa khuédn
Streptomyces nhu mot ché pham sinh hoc
kich thich tang truong va bao v¢ stic khoe
dong vat thuy san.

3.5. Nguon protein cho dong vit
thuy sdn

Thong thuong, protein tir dong vét
duoc str dung dé dap tmg nhu cau protein
ctia dong vat thiy san. Ché pham sinh hoc
c6 chtra Streptomyces dang dugc coi la
ngudn protein thay thé ré tién va dé san xut.
Protein don bao (single cell protein- SCP)
cua Streptomyces da duogc sir dung thay thé
cho protein tir dong vat trong qué trinh nudi
cd dudi kiém da kich thich ting truong va
lam tang hiéu suat chuyén hoa thirc an cia
vat chi (Dharmaraj & Dhavendaran, 2015).

2

Tang cudng
sinh trurdng

Mgudn pco f
u

Hinh 2. Tac dung probiotic cua streptomyces (Tlan & cong su, 2016)

IV. Két luan

DPanh gia nay tdp trung vao vai
tro cua cac chung Streptomyces nhu la
probiotic tiém ning Gmg dung cho dong
vat thuy san. Cac nghién cuu da chi ra
cac hoat chit sinh hoc dugc san xuit boi
Streptomyces nhu cac chat dbi khang,
chat chuyén hoa tht cip, siderophore co
tac dung trong viéc phong va chéng lai
cac mam bénh giy ra cho dong vt thuy

san. Bén canh d6 thirc dn c6 bo sung
Streptomyces con kich thich tang truong,
tang ty 1& séng sot cla vat chi dong thoi
cai thién moéi truong nudi. Bén canh
nhting tac dung co loi, con c6 nhiing han
ché trong viéc sir dung streptomyces 1am
ché phém sinh hoc cho dong vat thuy san.
Can nghién ctru sdu hon dé hiéu toan dién
vé cac chung streptomyces ciing nhu ché
pham sinh hoc trude khi dua vao sir dung.
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STREPTOMYCES - SOME POTENTIAL
CHARACTERISTICS INAQUACULTURE

Nguyen Thi Thu Hiern?, Vu Kim Thod’,
Nguyen Thi Phuong Thao’, Pham Hoang Nam*

Abstract: The outbreak of diseases in aquaculture due to the misuse of antibiotics, water
pollution, and climate change is becoming an alarming problem. Seeking microorganism
strains that can be applied as biological products to improve the health of aquatic animals
is of great interest. Numerous studies have demonstrated the biological and bioremediation
potential of a number of actinomycete species, among which Streptomyces stands out for its
mechanisms of action on aquatic animals. Streptomyces strains from different species have
the ability to produce inhibitory compounds such as siderophores, hydrogen peroxide, and
secondary metabolites that exhibit antibiofilm, quorum-sensing inhibitory, and antibacterial
activities, they also stimulate growth, emhance immunity, and promote development in
intensively farmed fish due to their ability to produce secondary compounds such as
antibiotics, antifungals, and hydrolytic enzymes such as amylase and protease. Besides their
disease resistance and immune enhancement, the use of Streptomyces in aquaculture can also
improve water quality through nitrogen fixation and the decomposition of organic residues
from the culture system. This review highlights perspectives on the use of Streptomyces to
develop potential bioproducts for aquaculture applications.
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