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TOM TAT

Nano bac plasma la vat liéu m&i, dwoc tao ra nhd phwong phap plasma dién hoa bac, cé chat lwong, an toan
va hiéu qua kh tring vwot trdi hon so véi nano bac théng thwong, tuy nhién chwa dwoc nghién clru dé ¢ng dung
trong linh vwc thuy san. Nghién clru nay dugc thwc hién dé danh gid kha nang diét khuan Streptococcus
agalactiae gay bénh trén ca ré phi bang dung dich nano bac plasma lam tién d& (rng dung vao thwc tién phong tri
bénh trén thuy san. Nano bac plasma dwoc danh gia c6 kha nang &c ché vi khuan trong diéu kién in vitro, kiém tra
d6 an toan trén ca thi nghiém va kha nang khi trung trong cac phac dd diéu tri cho ca dwoc gay nhiém thuc
nghiém. Két qua nghién clru cho thay nano bac plasma & cac ndng d6 0,25; 0,5 va 1ppm c6 kha ndng &c ché
97,8; 99,9 va 100% vi khuan S. agalactiae trong didu kién in vitro va an toan véi rd phi khi dwoc ngadm khiv trung.
St dung nano bac plasma (0,5ppm) c6 kha nang sat trung twong dwong BKC (0,5ppm) va Glutandehyl 0,05ppm
trong cac phac dd didu tri bénh do vi khudn S. agalactiae trén ca r6 phi bang khang sinh amoxicline (40 mg/kg ca)
trong diéu kién thwc nghiém.

T khoa: Nano bac plasma, Streptococcus agalactieae, khiy trung, thirc nghiém diéu tri.

Evaluation of the Inhibitory Effect of Plasma Silver Nanoparticles
on Streptococcus agalactiae Caused Disease
in Tilapia and the Disinfection Efficiency in Experimental Treatment Protocols

ABSTRACT

Nanosilver plasma, a new material created through the electrochemical silver plasma method, is believed for its
higher potent antimicrobial activity against different types of bacteria. However, its application in aquaculture has yet
to be extensively researched. This study evaluated the efficacy of nanosilver plasma in eliminating pathogenic
bacteria Streptococcus agalactiae in tilapia, aiming to lay the groundwork for its practical use in disease prevention
and treatment in aquaculture. Nanosilver plasma was examined for its capacity to inhibit bacterial growth under in
vitro conditions, its safety on fish and its disinfection capability in experimental treatments. The research results
demonstrate that nanosilver plasma at concentrations of 0.25, 0.5, and 1 ppm inhibited 97.8%, 99.9%, and 100% of
S. agalactiae, respectively, under in vitro conditions and was entirely safe for tilapia when used for soaking and
sterilization. Nanosilver plasma at 0.5ppm exhibits antiseptic capabilities comparable to BKC (0.5ppm) and
Glutandehyl (0.05ppm) in treating diseases caused by S. agalactiae in tilapia, alongside the antibiotic amoxicillin
(40 mg/kg fish) under experimental conditions.

Keywords: Nanosilver plasma, Streptococcus agalactiae, disinfection, experimental treatment.
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1. DAT VAN DE

Ca r6 phi sinh trudng nhanh, chéng chiu
mdi trudng tot, thit tring, thom ngon, khéng c6
xuong didm, phu hop ché& bién phuc vu xuat
khéu va duge thi trudng ua chudng. Dé dat dudge
san lugng va 10i nhu4n cao nhat, nhiéu phuong
thiic nudi thAm canh, nuéi cao san dang ap
dung. Tuy nhién, anh hudng ctia 6 nhiém méi
truong va dich bénh ngay cang 16n dan dén
giam ti 1& sdng, ning sudt va hiéu qua nudi
trong. Trong sd cac bénh ctia ca rd phi thi
nguyén nhan cht yé&u 1a do vi khudn gay ra
(Haenen & cs., 2023). Theo bao cédo cua
Abdel-Latif & cs. (2020), hién nay cac nhém vi
khuén chinh da va dang giy bénh trén ca r6 phi
nudi gom bénh xuidt huyét Streptococcosis do
litn cAu khuén, bénh do vi khudn dang s¢i
bénh hoai ti ndi
Francisellosis va Edwardsiellosis, bénh xuit
bénh tring do
Hahellosis va bénh bao nang do Epitheliocystis.
Trong d6, mtc d6 thiét hai 16n nhat va anh
huéng nhiéu nh&t 14 bénh do vi khuén
Streptococcus agalactieae giy ra.

Columnaris, tang

huyét do Aeromonas sp.,

Bac dugc biét dén la nguyén t6 héa hoc co6
kha nang khang khuin manh, dic biét khi vat
lidu c6 kich thudec 6 mic nano, cu thé 1a dudi
dang hat nano bac (Thuy & cs., 2022). Hat
nano bac dudc st dung réong rii trong y té,
nong nghiép dé sat trung vét thuong hodc khi
trung nuéc nudéi (Marquez & cs., 2018; Thuy &
cs., 2022). Tuy nhién, nano bac théng thuong
¢6 thé dnh hudng dén méi truong, stc khoé caa
dong vat va con ngudi néu liéu lugng st dung
khong duge nghién ctu ky ludng, hodc kich ¢6
cua hat nano bac qua 16n (Khan & cs., 2015;
Rezvani & cs., 2019). Do vay, viéc tiép can véi
cac san pham hat nano bac chét lugng cao, kich
thuéc nho, déng déu va an toan la mot thach
thiic do can ap dung cac cong nghé va kéo theo
gia thanh cao hon so véi cac chat khi trung
khac. Nano bac c6 thé dugde ché tao bing nhiéu
phuong phap khac nhau, tuy nhién phuong
phap plasma dién hoa 14 phuong phap dé san
xudt va tao ra san phdm véi chi phi thap hon

so v6i cac phuong phap thong thuong. Hién
nay, cong nghé ché& tao nano bac st dung k¥
thuat tuong tac plasma da dugc nghién ctu,
san xudt. Nano bac plasma c6 chat luong, an
toan va hiéu qua khi trang vugt troéi hon so véi
nano bac théng thuoéng (Kondeti & cs., 2017).
Trong phuong phap plasma dién hoa, kich
thudc hat nano c6 thé duge didu khién, dugc
tich dién Am trong moéi truong plasma nén bén
va phan tan tét hon nano bac thong thudng va
lam ting kha nang khi tring so véi nano bac
thong thuong (Weerasinghe & cs., 2020). Trong
linh vuc thly san, nano bac plasma la vat liéu
méi chua duge nghién ctiu thi nghiém va danh
gia kha n#dng dng dung trong khi tring nuéc
ao nudi.

Nghién ctiu nay duge thuc hién dé danh
gia buée dau kha nang diét khuén cta nano
bac plasma 1én vi khuén S. agalactiae gy bénh
trén ca ro phi trong diéu kién thuc nghiém dé
cung cap thong tin cho cac nghién c@iu Ung
dung vao thuc tién phong tri bénh trén ca
r6 phi néi riéng va trong nudi trong thuy san
noéi chung.

2. PHUGONG PHAP NGHIEN CUU
2.1. Vat liéu

Nghién ctiu st dung cac vat liéu gém: dung
dich nano bac plasma (500ppm) dudc diéu ché
tai Vién Nghién ctiu Céng nghé Plasma bing
phucong phap plasma héa bac trong méi truong
nuéc khii ion bd sung chit hoat dong bé mit
Polyvinylpyrrolidone theo mo ta cua D6 Hoang
Tung (2023). Vi khuén S. agalactiae (ky hiéu
ST-RP-HN-5-22) phén lap dugc tu ca ré phi
nhiém bénh nim 2022 tai Ha Ngi, chung vi
khuén duge luu giti trong glyceron & diéu kién
-80°C. Vi khuén dudc nudi cdy phuc hédi va
giam dinh lai bang phuong phap sinh héa va
PCR truéce khi st dung cho cac thi nghiém. Ca
ré phi khoé manh dudc nhap tu trai gidng va
nudi thuan trude khi tién hanh thi nghiém. Cac
dung cu va thiét bi trong phong thi nghiém dé
danh gia kha nang diét khudn ctia nano
bac plasma.
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2.2. Phuong phap nghién cttu

2.2.1. Panh giia kha ning diét khuan
S. agalactiae cua nano bac plasma

Kha nang diét vi khuén S. agalactiae cta
nano bac plasma dugc thuc hién dua theo
phuong phap xac dinh néng d¢ tc ché t6i thiéu
(MIC) ctua Wiegand & cs. (2008) véi mot sd
thay d6i nhé. Tién hanh pha lodng nano bac
plasma theo day néng dd: Oppm; 0,125ppm;
0,25ppm; 0,5ppm; lppm; 2ppm; 4ppm; Sppm.
Vi khuéin dugc nudi tdng sinh trong moéi
truong TSB 6 28°C trong 36h, sau d6 tién
hanh do mat do bing may so mau quang phé
(UV vis) 6 bude séng 600 nm (ODg,,) va dudgc
diéu chinh vé 10® CFU/ml két hgp v6i nudi cay,
dém mat do trén dia thach. Tién hanh hut 1ml
vi khuéin ¢6 néng d6 10° CFU/ml cho vao 9ml
nano bac plasma ¢ day nong d6 khac nhau da
chuén bi. Hén hgp dude ngdm 6 28°C trong cac
khoang thdi gian khac nhau gém: 3h, 6h, 12h,
24h, 48h va 72h. Sau mdi khoang thdi gian 1,
tién hanh hidt 100ul va chang cdy trén cac dia
thach Mueller Hinton Agar (MHA). Sau 36h
chang céy, kiém tra s§ luong khuén lac trén
ting dia thach va xac dinh kha diét khuén caa
nano bac plasma 4 cac néng d6 khac nhau va é
céac khoang thoi gian U khac nhau. Thi nghiém
dugc lap lai ba lan.

2.2.2, Panh gia miic dé an toan cua nano
bac plasma

Pé tng dung duge vao thuc tién khi trung
ao nudi, cac chat khii trung can cé tac dung diét
khuén cao nhung vita cAn an toan cho dong vat
thuy san. Tién hanh bd tri thi nghiém véi ca
nudi trong cac bé 1001, mdi bé chia 15 ca (kich
cd 30-35g), tién hanh khi trung nudc hai lan,
méi 1an cAch nhau 3 ngay. Nong dé thi nghiém
lan lugt ti noéng do thap nhat 0,125ppm dén
néng do tc ché toi thiéu 100% vi khudn thu
nghiém ti két qua thi nghiém trudc dé. Tién
hanh theo dbi c4 thi nghiém, kiém tra va ghi
chép cac triéu chiing bat thudng, danh gia ti 1é
song sau 7 ngay thi nghiém, thi nghiém dugc
lip lai 3 1an. Nong d6 an toan dudc xac dinh la
nong d6 khong gay chét ca, khong gay tra cac
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dau hiéu bat thuong, cad khoé manh sau 7 ngay
theo doi.

2.2.3. Panh hiéu qua phéi hop diéu tri cua
cic phac dé sit dung nano bac plasma véi
ciac chat khuo (BKC,
Glutataldehyte)

trung khac

Dé danh gia hiéu qua phéi hop trong diéu
tri bénh do S. agalactiae giy ra bang nano bac
plasma va so sanh véi cac chat khi trung
thuong dung trong nudi tréng thuy san gom
BKC, Glutaraldehyde, ca dugc gdy nhiém thuc
nghiém va ap dung cac phac d6 diéu tri é quy
mé phong thi nghiém. Chung vi khuén
S. agalactiae ST-RP-HN-3-22 da dugc phén lap,
dinh danh va danh gia liéu giy chét 50%
LD;, = 3,2 x 10° CFU/ml da dugc nghién ctiu va
cong bé trude d6 dude st dung dé tién hanh gay
nhiém thuc nghiém (Truong Dinh Hoai & cs.,
2024). Vi khuan dudc nudi cdy thuén, giam dinh
va dinh lugng liéu LD,, dé st dung giy nhiém
theo phuong phap tiém vao xoang bung. Tién
hanh theo dai stic khoé 2 1an/ngay dé phat hién
cac triéu chting khi cA nhiém bénh nhu den
than, boi tach dan, boi bat thuong. Khi ca bat
dau c6 d4u hiéu bénh va > 30% ca trong bé c6
d4u hiéu bénh thi tién hanh cac phac d6 diéu
tri. Téng s6 15 bé thi nghiém chda 1001 nudc,
mdi bé nudi 15 ca ré phi (kich ¢ 35-40 g/con).
Thi nghiém dugc bd tri gom 5 16: Lo TN1: doi
chiing (-) chi tiém PBS, khéng khu trung; Lo
TN2 d6i chiing (+) cdm nhiém liéu LD,, va
khéng diéu tri; Lo TN3: cAm nhiém liéu LDj,
kht tring bang nano bac plasma véi nong d6
0,5ppm va cho ca dn amoxicillin; Ld TN4: cam
nhiém liéu LD;, khi trung bing BKC 800 véi
néng d6 0,5ppm va cho ca #n amoxicillin; Lo
TN5: cdm nhiém vi khudn liéu LD, kht trung
bing glutaraldehyde 0,5ppm va cho ca &n
amoxicillin. Khang sinh amoxicillin duge st dung
v6i liéu lugng 40 mg/kg ca/ngay, day la khang
sinh nhay véi ching vi khudn ST-RP-HN-3-22
(Truong Pinh Hoai & cs., 2024), khang sinh dugc
tron vao thic an va cho ca 4n 5 ngay lién tuc.
MAu nudc dugde 14y & cac bé thi nghiém & cac thoi
diém truéc thoi diém khit trung (Oh), 24, 48 va
72h sau khi khi trang dé danh gia mat do vi
khuén tong s6.
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Hang ngay tién hanh kiém tra, ghi chép s
lugng ca chét § cac 16 thi nghiém, cac théng s6
mdi trudng (nhiét &6, pH, DO, NH,) bang cac
may DO meter (Japan) va YSI (USA). Véi cac
mau ca méi chét, hodc sdp chét, tién hanh giai
phiu quan sat triéu ching bénh tich va phan
lap, giam dinh lai bing k§ thuat PCR dé khéng
dinh tac nhan theo m6 ta ctia Truong Dinh Hoai
& cs. (2024). Sau 14 ngay tit khi bat dau thi
nghiém, hiéu qua diéu tri dugc danh gia thong
qua ti1é sdng ctia ca r6 phi & cac 16.

2.2.4. Xir Iy s6 lidu

Ty 1& diét khudn S. agalactiae trong thi
nghiém in vitro dugc tinh theo cong thic:

Mat do khuén lac
sau khi ngdm
_ khu truqng % 100
Mat d6 khuan lac vi
khuén truéc khi

ngam kht tring

Ty 1é
diét khuén

Ti 1é s6ng cua ca 6 cac 16 thi nghiém dugc
tinh theo cong thic:

S8 ca con soéng khi két

Ti 16 soing = —— DU télf, nghiém 409
0 ca

khi bt dau thi nghiém

Mat d6 vi khuén duge trinh bay & gia tri
trung binh cua ba 1an lap, ti 1& séng dudc so
sanh va phan tich théng ké véi phép thi
Chi-quare trén phan mém SPSS 2020.

3. KET QUA VA THAO LUAN

3.1. K&t qua kiém tra san phiam nano bac
plasma sau ché tao

Sau khi nano bac plasma dugc diéu ché&
biang cach plasma héa bac trong méi trusng
nudc khit ion bd sung chit hoat dong bé mat
Polyvinylpyrrolidone (PVP) véi lugng 2 g/,
trong d6 dién cuc Am 1a thanh molypden dau
nhon dugc cho ti€p xtc gan véi dién cuc duong
bac trong khoang ti 1,5 dén 2mm, cudng do
dong dién xung DC cao ap 6kV, tan sé 25Hz dé
tao ra dong plasma cuc dai 1,4A trén dién cuc

duong da tao nén cac hat nano bac plasma hinh
cau kich thuéc khoang tit 5 dén 10nm, néng do
500ppm trudc khi dua vao st dung. Két qua
kiém tra chét lugng dung dich Nano bac plasma
trude khi dua vao st dung duge thé hién 6 hinh
1. Dung dich chta cac hat nano bac plasma c6
kich ¢ kha dong déu, dudng kinh dao dong tir
4-10nm. Pam bao yéu cAu cta san pham trudc
khi dua vao thii nghiém.

3.2. K&t qua danh gia kha nang diét khuin

S. agalactiae cuia nano bac plasma

Nong d6 tc ché t&i thiéu cta nano bac
plasma vé6i vi khuén S. agalactiae duge thé hién
d bang 1.

Két qua thi nghiém néng d6 nano bac
plasma tit 0,125ppm trd 1én cho thay hiéu qua tc
ché vi khudn S. agalactiae dat 55,9% chi sau 3
gid, cao nhit ¢ 6 gid véi 61,0% va sau d6 gidm
xubng 9,4% sau 72 gid theo doi. O néng do
0,25ppm, hiéu qua khi trung rat rd rét, két qua
kiém tra & 3h dén 72h sau khi khi trung, hon
97% vi khudn da bi tc ché. O ndng d6 0,5ppm, kha
ning tc ché vi khudn dat miic 98,4% sau 3 gid va
tang 1én 99,9% 6 thoi diém 24-72 gio. Khi nong do
tang lén 1ppm, kha ning d6i khang 1én t6i 100%
sau 24 gid va duy tri dén 72 gid. O néng do 2, 4,
8ppm, nano bac plasma c6 kha nang diét khuén
manh, 100% vi khudn bi tic ché trong 3h dau va
kéo dai trong 72 gi¢ theo doi (Bang 1, Hinh 2).
Nhu vay néng d6 tic ché téi thiéu MIC ctia nano
bac plasma véi vi khuén S. agalactiae 1a 1ppm.
Tuy nhién, liéu 0,25 va 0,5ppm c6 thé st dung dé
ting dung trong khii triing nude nudi trong thuc t&
do ti 1& diét khuén rat cao 97,9-99,9% lugng vi
khuén S. agalactiae trong 72h.

Nghién ctiu vé cac hat nano da tap trung
vao viéc phat trién ca phuong phéap téng hop va
ting dung, dic biét la trong linh vyc y sinh hoc.
Cac hat nano bac da duge st dung rong rai nho
hoat tinh diét khuan dic biét ctia ching (Chen
& Schluesener, 2008). Trong y hoc, nano bac da
dudgc cong nhan 1a chat khang khuén va dude st
dung lam vat liéu pha trén cic thiét bi y té&
(Haleem & cs., 2023). Tuy nhién, mdt s6 héa
ch&t doc hai dudc st dung trong qua trinh téng
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hdp nano bac, ngoai ra nano bac khé phan huy
trong moi trudng dé gay ton du, 1a mot trong
nhiing nhuge diém khi st dung san ph4m nano
bac (Davoodbasha & cs., 2016).
plasma c6 nhiéu uu diém vugt troi nhu hat nano

Nano bac

bac dugc tao ra do plasma khi ion Ag' gidi
phéng t dién cuc trong qua trinh &n mon dién
héa. Plasma con giai phéng cac electron tich
dién 4Am khién cac hat nano bac diy nhau,
khong két dam. Qua trinh plasma hoa nay
khong can dung chat khii, khong dung muéi bac
va khong can chit bao vé hat nano. Do vay,
ching sach tuyét déi, tuong duong nguyén liéu
héa dudc, c¢6 kich thuée nhd, ddng déu nén téi uu
hiéu qua diét khudn. Ngoai ra nano bac plasma
khéng kén nuéc, hoat tinh c6 tinh bén cao
nhung lai an toan véi ngudi va vat nudi so v6i
nano bac théng thuong (Davoodbasha & cs.,
2016). Nano bac plasma c6 phé khang khuén
rong trén ca chung Gram (-) va Gram (+), ngoai
ra hoat chit nay con c6 kha ning khang nam
Ko & 2023; Shuaib & 2020;

cs., cs.,

50 nm

Absorbance (arb. unit)

Weerasinghe & cs., 2020). Ion Ag* chinh 1a yé&u
t6 c6 kha nang khang khuén dudc giai phéng tit
cac hat nano bac, kich thuéc hat cang nho thi
toc dd gidi phéng Ag' cang ting dan dén kha
nang khang khuin cang manh (Kang & cs.,
2023) Kha nang diét vi khuén E. coli, Bacillus
subtilis va ndm Aspergillus niger bing nano bac
plasma dudc thi nghiém va cho két qua tot
trong diéu kién thi nghiém (Kang & cs., 2023;
Shuaib & cs., 2020). D6i v6i ndm, nano bac téng
hop bang bién phap vat 1y c6 nong do tc ché téi
thiéu 1a 2,71ppm (Davoodbasha & cs., 2016).
V6i nano bac théng thuong kha ning tc ché toi
thiéu véi Aeromonas veronii gdy bénh trén cé r6
phi la 3,125ppm (Elgendy & cs., 2022). Nhu vay,
c6 thé thdy nano bac plasma c6é kha nang diét
khuidn v6i noéng do6 tc ché to6i thiéu véi
S. agalactiae § mtc 1ppm la kha vugt troi. Tuy
nhién, dé danh gia chinh xac cin c6 thém cac
thi nghiém trén cing mot tac nhan giy bénh dé
danh gia toan dién kha nang khi trung cua
nano bac plasma so véi nano bac thong thuong.

1.2 4

408 nm
1.0 4

0.8 4

0.6 4

0.4 4

0.2 4

0.0

500 600 700

Wavelength (nm)

300 400 800

Hinh 1. Anh chup mau nano bac plasma thu dugc trén kinh hién vi dién ti (TEM) va
phé cong hudng plasmon danh gia mitc d6 phan bé kich thude ciia mau hat nano bac plasma

Bang 1. Ty 1é tic ché vi khuin (%) ctia nano bac plasma & cac néng dd khac nhau

N&ng dd nano bac plasma s dung (ppm)*

Thoi gian
(9i0) 0 0,125 0,25 0,5 1 2 4 8
3 0 55,9 97,8 98,4 99,5 100 100 100
6 0 61,0 98,0 99,0 99,9 100 100 100
12 0 36,2 97,3 99,6 99,9 100 100 100
24 0 31,3 97,1 99,9 100,0 100 100 100
48 0 13,5 97,7 99,9 100,0 100 100 100
72 0 9,4 97,8 99,9 100,0 100 100 100

Ghi chi: *: Gia tri trung binh cia 3 Ian Iip lai.
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Ghi chii : A : D61 chiing; B: 0,125ppm; C: 0,5ppm; D: 1ppm; E: 2ppm.

Hinh 2. K&t qua kiém tra kha ning tc ché& S. agalactiae trong 72h thit nghiém

Bang 2. T1i 1é chét ctia ca ro phi

khi khit tring bang nano bac plasma & cac nong d6 khac nhau sau 96h theo déi

Néng d& Nano bac plasma (ppm)

Sb céa thi nghigm*

Sé ca chét trung binh* Ty 1& chét (%)

0 15
0,25 15
0,50 15
1,00 15

0 0

0 0
0 0
0 0

Ghi chu: *: Thi nghiém dugc Idp lai 3 14n.

3.3. K&t qua xac dinh miic d an toan

Theo huéng dan cua OECD 201 (2006),
thong s6 LCs.ge, 12 mot trong nhiing théng tin
quan trong dé danh gia doc tinh ctia hoéa chét st
dung. Tt két qua danh gia cac néng do va kha
néng tc ché, véi cac lidu lugng tiém ning tGng
dung, ching t6i thii nghiém kha ning gay doc
cho c4 bang cach khit trung nudc nudi cac néng
d6 0,25; 0,5 va 1ppm véi 16 d6i chiing khéng khi

trung. Két qua thi nghiém danh gia doc tinh
clia nano bac plasma trén ca r6 phi theo duong
ngam dugc thé hién ¢ bang 2.

D61 v6i Nano bac théng thudng, LCy, o, ctia
nano bac héa hoc trén ca vuge la 1,569 mg/l
(Bita & cs., 2021), trén ca hoi van 0,25; 0,71 va
2,16ppm cho ca bot, ca huong va ca giong (Khan
& cs., 2015). Nhu vay c6 thé néi, nano bac c6 @6
doc khac nhau tuy loai nudéi va giai doan phat
trién cta cac loai thuy san.
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D61 v6i nano bac plasma, 6 cac 16 thi
nghiém véi néng do nano bac plasma Oppm;
0,25ppm; 0,5ppm va 1ppm khéng cé ca chét sau
96 gid theo ddi va an toan cho ca ré phi néu su
dung véi liéu lugng duéi 1ppm. Nhu vay, nong
d6 nano bac plasm trong khoang 0,25-1ppm,
an toan véi ca ro phi c¢d (30-35 g/con) va cé thé
diét 97-100% vi khuén S. agalactiae trong nude
nudi. Tuy nhién, nhiing nghién ctu tiép theo
can thi nghiém mtic d6 an toan & cac kich c¢d ca
nho hon, thuc hién danh gia tén thuong mé hoc
dé danh gia day dt vé mutc dé an toan, trudc
khi ting dung nano bac plasma trong thuc tién
phong bénh & ca roé phi.

3.4. Két qua danh gia hiéu qua phdi hgp
cua nano bac plasma trong phac dé diéu
tri bénh do S. agalactiae trén ca ro6 phi

Sau khi két thuc cac thi nghiém vé kha
ning tc ché& va mtic dd an toan, ching téi lua
chon néng dd khit trung cho nano bac plasma
trong nghién ctiu phéi hgp phong tri 1a 0,5ppm
dua trén mic d6 diét khudn, su an toan, hiéu
qué kinh t& dé ap dung vao thuc t€ san xuét.
Trong quéa trinh thi nghiém phoi hop diéu tri,

cac thong s6 méi truong duge kiém tra dinh ky
va ghi chép vao nhat ky thi nghiém, oxy dugc
cung cip lién tuc nham dam bao stic khde caa ca
trong qué trinh thi nghiém. K&t qua theo doi
méi truong trong thi nghiém duge thé hién &
bang 3.

Yéu t6 nhiét d6 nuéc thi nghiém dao dong
ti 28-30°C, day 1a khoang nhiét phu hgp trong
mdi trudng ao nudi ca rd phi, déng thdi thuan lgi
cho vi khuéin gay bénh (Devi & cs., 2017). Bén
canh d6, pH ciling dao dong trong khoang 7-8.
DO duy tri trén 4,3 mg/l, néng do NH, va nam
NO, luén ndm trong ngudng an toan cho ca. Cac
thong s6 moéi trudng déu nim trong khoang
thich hdp cho ca ré phi (Boyd, 1982) va khéng ¢6
su khac biét gitia cac 16 thi nghiém.

Phac d6 diéu tri dugc ap dung trong ngay
tht 3 sau cam nhiém, & thoi diém > 30% c4 r6 phi
4 cac nghiém thtic tiém cam nhiém déu dugde ghi
nhan biéu hién den thén, tach dan, van déng
cham. Két qua kiém tra mat d6 vi khuén téng s&
trung binh ctia nuéc nudi 6 cac bé cam nhibm
trude thoi diém diéu tri dao déng trong khoang
4,4-5,4 x 10* CFU/m], trong bé d6i chting 4m (ca
khéng cAm nhiém) 14 6,8 x 10> CFU/ml.

Bang 3. K&t qua mot s6 yéu t6 méi trudng trong qua trinh diéu tri

L6 thi nghiém
Chi tieu
BC (-) BbC (+) Nano bac plasma BKC Glutaraldehyte

Nhiét 6 (°C) 28-30 28-30 28-30 28-30 28-30

pH 7-8 7-8 7-8 7-8 7-8

DO (mg/l) 4,3-5,5 4,3-5,5 4,3-5,5 4,3-5,5 4,3-5,5
NH; (mg/l) 0-0,25 0-0,25 0-0,25 0-0,25 0-0,25
NO, (mg/l) 0-0,5 0-0,5 0-0,5 0-0,5 0-0,5

Bang 4. K& qua danh gia kha ning kh khuin
cua nano bac plasma trong nuéc nudi ca ré phi trong diéu kién thuc nghiém

Mat @& vi khuén téng s6 (CFU/mI)*

L6 thi nghiém <
Trwée thoi diém khir tring 24 gior 48 gior 72 gior
BC () (6,9 +0,1) x 10° 1,3°+0,1)x10°  (3,8°+0,2)x 10°  (8,0°+0,3) x 10°
BC (+) (4,3%+0,3) x 10 4,.8°+0,1)x10°  (2,4°%0,1) x 10° (6,8°+0,1) x 10°

(5,17 +0,1) x 10*
(5,5°+0,1) x 10*
(4,9°+0,1) x 10*°

Nano bac plasma (0,5ppm)
BKC (0,5 ppm)
Glutaraldehyde (0,5 ppm)

(
(
(
(
(

4,7°+1,2) x 10
4,3 +0,6) x 10
6,0° £ 1,0) x 10"

(3,0°+1,0) x 10"
(1,7°+0,6) x 10"
(3,3°+1,2) x 10'°

6,7°+1,2) x 10"
(6,0%+1,0) x 10
5,7+ 1,5) x 10

Ghi chi: Trén cting mét hang, cdc chii cdi khic nhau biéu thi su khéc biét thong ké (P <0,05).
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Sau khi khti tring bang cac chét sat trung
BKC, Glutaraldehyde va nano bac plasma, két
qua danh gia hiéu qua khi trung sau 24, 48 va
72 gio dudgc trinh bay 6 bang 4.

T két qua trén cho thidy mat dé vi khuan
téng s6 6 16 DC(-) ting 1én ti 6,9 x 10 CFU/ml
té1 8,0 x 10®° CFU/ml véi sau 72h theo dbi.
Trong khi cac 16 dudce tiém cdm nhidm, mat do
vi khuén ting nhanh chéng so véi 16 DC(-),
dao dong trong khoang 4,3-5,5 x 10* CFU/ml.
Sau qua trinh khi tring nano bac plasma,
BKC va Glutaraldehyde & cung noéng db
0,5ppm, mat do vi khudn trong cac bé giam

nhanh sau 24 gidé va tiép tuc gidm sau 48 gio
va xu hudéng ting nhe trd lai sau 72h theo ddi
(Hinh 3). Cac chat kht trung nuéc thuong co
tac dung manh trong 48h dau, vi sinh vat
trong nudc sé phat trién tré lai, do vay mat do
vi khuén téng s6 sé c6 xu huéng tang 1én sau
72h 1a quy luat binh thudng.

Két qua phan tich théng ké cho thiy khong
¢6 su khac biét gitia kha ning diét khuén ctua
Nano bac plasma, BKC va Glutaraldehyde. Nhu
vay, c6 thé thdy nano bac plasma c6é kha ning
diét vi khuéin tuong duong véi hai chét sat
trung phé bién hién nay.

Hinh 3. Vi khuin sau 72 gid khi trung & cac 16 thi nghiém

1000 -

90.0 |
80.0 -
& 700
60.0 1
500 1
3 w0
2 300
20.0 4
100 -
0.0 -

1nin

Nlnhn mmmmuwu BCE) Bo ()

Lb el mgain

Ghi chi : Chit s6' khac nhau thé hién su sai khac vé ti 16 séng & cdc nghiém thtc c6 y nghia théng ké ¢ mic 95%

(P <0,05).

N o R N ~ oA A A 2 . 2 2 R N .
Hinh 4. Biéu do6 thé hién ti 1é séng cta ca tai cac phac d6 diéu tri

Ghi chui : A: Biéu hién den than, m&t 161, xuat huyét; B: N6i quan xuat huyét va tu huyét

Hinh 5. K&t qua kiém tra tac nhan gay chét ca trong thi nghiém
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Hiéu qua hd trg diéu tri bénh trén ca rd phi
ctia nano bac plasma dude danh gia bang ti 1é
chét cong don, s6 ca song va ti 1é séng sau diéu
tri. K&t qua theo ddi s6 ca chét 6 cac nghiém
thic va ti 18 chét duge thé hién & hinh 4.

Tu két qua thu duge & hinh 4 c¢6 thé thay
rang ti 1& séng ¢ 16 thi nghiém DC (-) 1a 100%,
trong khi, ti 1& séng ¢ 16 DC (+) trung binh ¢
mic 55,6%. O nghiém thtic st trung bing
Glutaraldehyde ciing cho hiéu qua diéu tri cao,
ti 1é song sau 14 ngay theo déi & cac lan lip déu
trén 85% tong s6 ca thi nghiém, trung binh dat
88,9%. Hai phac d6 c6 sti dung BKC va nano bac
plasma véi ti 1é sdng cua cia 6 mtc trén 91,1%.
Két qua so sanh théng ké cho thiy ba 16 dudc
diéu tri bang khang sinh két hgp khti trung cé ti
16 séng cao hon so véi 16 déi chiing duong
(P <0,05), tuy nhién két qua so sanh théng ké
cho thay ti1é séng cua 3 16 duge diéu tri két hop
va khu trung khong c6 su khac biét théng ké
(P >0,05). Diéu nay cho thay nano bac plasma cé
khad n#ng khiu trung tuong duong véi cac
loai chat khi trung théng thuong nhu BKC
va Glutaraldehyde.

Két qua kiém tra cac mau ca chét & cac 16
thi nghiém, déc biét 14 16 PC (+) thé hién triéu
chiing den than, mit 16i, néi quan sung, xuit
huyét va tu huyét (Hinh 5), cac dic diém lam
sang tuong dong véi méd ta cua Truong Dinh
Hoai & cs. (2014; 2024). Két qua phan lap va
giam dinh tac nhan giy chét trong thi nghiém
bang k§ thuat PCR theo mé ta ctia Trudng Dinh
Hoai & cs. (2024a) x4c nhan lai cA nhiém bénh
vi khuéin S. agalactiae giy ra. Ca khéi bénh sau
diéu tri hoat dong manh, linh hoat va c6 trang
thai stic khoé binh thudng sau 14 ngay theo dai.

Nano bac c6 thé gay doc cho ca va ton du
trong moéi truong. Két qua nghién ciéiu cua
Lazim & cs. (2023) cho th&y khi kiém tra mau
nuéc, tram tich va ca ¢ song Skudai, Malaysia
cho thay mét lugng 16n mau cé chtia cac hat
nano bac, dit biét két qua phan tich bang ky
thuat TEM-EDX cho thdy cac hat ton du dao
dong ti 20-25nm. Nhu vay c6 thé néi, chat
lugng nano bac, kich ¢d hat nano anh hudng rat
16n dén kha ning diét khudn va su ton du trong
modi truong. Kich thuéc ctia nano bac plasma véi
cong nghé méi tao ra hat nano bac bang plasma
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hoa vé6i kich ¢§ giao déng 4-10nm c6 thé gidap
giam thiéu nguy co tén du trong moéi trudng.
Tuy nhién cin c6 cac nghién ctu chuyén siu dé
danh gia trong thoi gian téi.

Trong nghién ctu nay, nano bac plasma
duge tht nghiém lan dau tién trén vi khuén
S. agalactiae trén ca r6 phi, tuy nhién hién nay
cdc m6 hinh nu6i ghép nhiéu loai cia khac nhau
dang kha phd bién, mit khac vi khudn nay dang
bung phat va gy bénh cho nhiéu loai c4 nuéc
ngot khac nhu ca trim den, r6 dong, &ch (Kim
Van Van & Truong Dinh Hoai, 2021; Dédng Thi
Hoa & cs., 2023; Truong Dinh Hoai & cs., 2024b)
do vay can thém cac thti nghiém danh gia an
toan va hiéu qua kht trung trén nhiéu d6i tugng
dé viéc tng dung nano bac plasma trong cac phéc
d6 phong, diéu tri c6 hiéu qua é nhiéu mo hinh va
da dang cac d6i tugng nudi khac nhau.

4. KET LUAN

Nano bac plasma & néng do 0,25-1ppm cé
kha nang tc ché 97,8-100% vi khuén
S. agalactiae trong 72h theo déi va an toan véi
ca ro6 phi. Nano bac plasma & néng d6 0,5ppm c6
kha n#ng sat trung tuong duong BKC va
Glutaldehyde & cung néng dé khi ap dung vao
cac phac d6 diéu tri bénh do vi khuén
S. agalactiae trén ca ro6 phi.
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