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Tém tit: Dung dich keo bac nano (AgNPs) co kich thuéc khoang 12,7 nm dugc ché
tao bang phuong phap chiéu xa tia y (nguoén Co-60) dung dich mudi nitrate bac 10 mM
trong 2% polyvinyl alcohol (PVA) & liéu 22 kGy. Hiéu luc khang khuan in vivo ciia
ché phém AgNPs duoc thir nghiém trong cic bé wong nubi cé tra gléng ¢6 bd sung vi
khuéan E. ictaluri (5H) &y bénh gan than mu ¢ ca tra. Két qua cho thay ty 1& ca chét
giam dan khi gia tang nong do xur ly cua AgNPs va 6 ndng d6 xur 1y 1a 1 ppm thi khong
c¢6 hién twong ca chét trong sudt qua trinh khao sat va mat d6 vi khuan trong méi
truong nudc wong nudi ca tra sau 30 ngdy theo ddi 1a kha thap (2.300 cfu/mL trong
diéu kién khong thay nudc va 345 cfu/mL trong diéu kién thay nudc dinh ky 10
ngay/1an). Trong khi d6 ¢ nghiém thirc c6 gay nhidm vi khuén E. ictaluri nhung khong
xu ly AgNPs (d6i ching duong) ca bi chét hoan toan sau 10 ngay nudi. C6 thé két luan
rang ché pham AgNPs/PVA ché tao bang phuong phap chiéu xa tia gamma co hiéu luc
diét khudn cao va rat co trién vong tmg dung lam chat xir Iy diét vi khuan trong moi
trudng nudc uong nudi ca tra mdt cach an toan va hi€u qua cao.
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1. MO DAU

Hién nay, cé tra (Pagasianodon hypophthalmus) 1a mot trong nhitng d6i tugng nudi
chu lyc ciia nganh thiy san & Viét Nam. Nghé nudi cé tra mang lai ngudn thu nhap cao va on
dinh nén dién tich va mat d6 nudi ngay cang dugc ma rong. Trong 3 thang dau nam 2018 dién
tich nudi ca tra cong nghiép tang 2,1%, san lugng tang 5,7% so voi cung ky nam trude [1].
Viéc ting cao dién tich va mat do nudi thiéu kiém soat gay ra cac van dé vé 6 nhiém moi
truong ao nudi va dich bénh xay ra thuong xuyén hon. Trong sé d6, bénh gan than mu do vi
khuén E. ictaluri gay ra c6 ty 1& chét rat cao (90-100%) [2], tiy thudc ché do cham soc va lta
tudi cua ca khi nhiém bénh. Bénh xdy ra o tat ca cac thoi diém trong nam, & moi lra tudi cua
ca va gay thiét hai ning né nhét & giai doan ca gidng. Khi phat hién bénh nguoi nudi thuong
dung két hop nhiéu loai ché pham khac nhau trong d6 c6 khang sinh dé diéu tri. Tuy nhién,
viéc str dung cac ché pham hoa hoc hodc khang sinh khong ding lidu luong va khong dung
cach dan toi hién twong khang thudc khang sinh cua vi khuan [3], tir d6 1am cho viéc diéu tri
ngay cang kho khan va kém hi¢u qua. Bén canh do, viéc ton du khéang sinh trong ca con lam
cho viéc xuit khau ca gip nhiéu trd ngai va 1am giam gia tri ciing nhu kha ning canh tranh
clia c4 tra thuong pham trén thi trudng trong va ngoai nude.

Bac nano la nhiing hat bac ¢6 kich thudc khoang 0,1 - 100 nm. Do ¢6 dién tich bé mit
tiép xtic 16n nén AgNPs c6 kha ning khang khuan va khang ndm bénh rat cao. Hiéu qua
khang nam in vitro cia dung dich keo AgNPs (6 nong do 80 ppm) dbi v6i ndm Corynespora
cassicola (giy bénh rung 14 trén cdy cao su) dat 59,46% sau 10 ngdy nudi cdy [4]. Thir
nghiém kha nang khang khuan ctia nudc rira tay chra 3 ppm AgNPs cho hiéu qua khang
khuan E. coli 1a 74,6; 89,8 va 99% trong thoi gian tiép xtic twong tng 1a 1, 3 va 5 phut [5].
Ngoai ra, nghién ctru ctia Franci [6] d4 cho thdy AgNPs 1a an toan cho d6i twong sir dung va
c6 thé img dung rong rai trong nhiéu linh vuc khac nhau. Cho dén nay, c6 nhiéu phwong phap
da duoc nghién ciru dé ché tao AgNPs nhu tong hop sinh hoc, khir bang tac nhan hoa hoc
(citrate, hydrazin, natri borohydrite, v.v.), bang tac nhan khir dién hoa-quang hoa, khir vi
song, khtr sinh hoa va khu bang birc xa gamma Co-60. Trong do, nhiéu nghién ciru cho thiy
ché tao AgNPs bang phuong phap chiéu xa mang lai nhiéu vu diém vuot tréi hon cac phuong
phap khac nhu hidu qua khir mach cao ma khong can chét xtic tic, khong anh hudng toi tinh
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chat san pham, an toan cho cac d6i twong st dung va co kha ning uing dung & quy md 16n
[7.8].

Muc ti€u cua nghién clru nay la téng hop AgNPs bing phuong phap chiéu xa tia
gamma (Co-60) s dung PVA lam chét 6n dinh dong thoi danh gia kha ning diét khuan cua
ché pham AgNPs/PVA ché tao dugc & diéu kién in vivo trong cac bé wong nudi c tra giéng,
nhim tao ra ché pham c6 hiéu luc khang khuan cao phuc vu xtr Iy méi trudng nudc nudi ca tra
mot cach an toan va hi¢u qua.

2. NOI DUNG
2.1. Pdi twong va phwong phap

Péi twong nghién cru: Ching vi khuan E. ictaluri (5H) va ca tra gibng (4 thang tudi) do
trung tdim Cong nghé Sinh hoc Tp. H6 Chi Minh cung cép.

Ché tao ché phim AgNPs bang phwong phap chiéu xa tia gamma Co-60 va xac dinh dac
trung

Hoa tan 10 mL dung dich Ag" 100 mM véi 85 mL dung dich 2% PVA/5% ethanol,
khudy déu. Thém nudc cit vao cho dit 100 mL. Dung dich sau d6 dugc chiéu xa trén ngudn
gamma Co-60 (nguén xa BRIT 5000 Gamma Champer - Vién Nghién ctru Hat nhan Da Lat) &
lidu xa 22 kGy. Xac dinh cac dic trung cta ché pham thong qua do phd UV-vis [7] (may
quang phé tor ngoai UV — 2401PC, Shimadzu, Nhat Ban) va xac dinh kich thudc hat cua
AgNPs bang phuong phép chup danh TEM [4] (kinh hién vi dién tir truyén qua JEM 1400,
Tokyo, Nhat Ban).

banh gia hi¢u qua diét khuén in vivo trong cic bé wong nudi ca tra giong ciia ché pham
AgNPs/PVA & cac nong d¢ khac nhau

- PDiéu kién khong thay nwéc

Thi nghiém gdm 6 nghiém thirc gdm PC(-), DC(+) va 4 nghiém thic bd sung AgNPs 6
cac nong do 0,25; 0,5; 0,75 va 1 ppm, khong thay nudc trong qua trinh thi nghiém. S6 luong
ca thi nghiém 20 con/be Ché pham AgNPs/PVA dugc bd sung truc tiép trong moéi truong
uong nuodi ca tra glong Cong doc ca bang vi khuan E. ictaluri (SH)(sao cho noéng d¢ vi khuan
trong be nudi dat ~10° cfu/mL) bang cach bd sung truc tiép vao moi truong (trir bé BC (-)).
Cac méc danh gia: 0, 5, 10, 15, 25 va 30 ngay. Cac chi tiéu theo ddi: Ty 18 ca chet mat do
tong khuén trong bé nudi va kiém tra sy hién dién cta vi khuan E. ictaluri trong mau gan ca
chét (co biéu hién bénh) bang phuong phap PCR (polymerase chain reaction).

Céc budc co ban thuge hién PCR: Liy miu gan ca chét — cdy va _phén 1ap vi khuan
trén méi trudng BHI (co b sung Colistin 20 pg/mL)— tach DNA va tién hanh chay PCR.
Phan g PCR dugc thyc hién voi cap moi serC_F va serC_R, trinh tu cac cip mdi nhu sau:

setC F 5-TCTGGTTCTGGCCGAATATGGACTC-3
sertC R 5-CGTAATCAAACCAACACCGGGTATT-3’
- Piéu kién thay nwéc dinh ky

Thi nghiém duogc b tri tuong tu trén, gém 4 nghiém thuc BC(-), BC(+), AgNPS (1
ppm) va Virkon A (1 ppm). Trong qua trinh thi nghiém tién hanh thay nudc cac bé nudi theo
dinh ky 10 ngay/lan. Sau mdi ky thay nuéc bo sung lai ché pham va vi khuan nhu ban dau.

Phwong phap xir ly §0 li¢u: Cac thi nghiém dugc bp tri v6i 3 1an lap lai va rpm nghiém thirc
dugc lap lai 3 1an. SO liéu dugc xur ly bang phan mém Excel va phén tich thong ké ANOVA
bang phan mém SPSS 16.0.

2.2. Két qua



Ché phim AgNPs/PVA dugc ché tao bing phwong phap chiéu xa tia gamma Co-60 va
xac dinh dac trung

Ché phdm AgNPs/PVA ché tao dugc tir dung dich gdbm 10 mM [Ag'] trong 2% PVA &

lidu xa 22 kGy c6 cac dac trung quang hoc va phan bd kich thude hat nhu & hinh 1. Kich
thudc hat AgNPs ~ 12,7 nm, gid tri OD dat 0,78 tai budc song 407 nm.
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Hinh 1. Ph6 UV-vis (trai), anh TEM (gitra) va phan bb kich thudce hat (phai) cua dung dich keo
AgNPs ché tao bang phuong phap chiéu xa
Panh gia hi¢u qua diét khuin in vivo trong cac bé wong nudi ca tra gidng ciia ché pham
AgNPs ¢ cac nong do khac nhau

Hiéu qua diét khuan ctia ché pham AgNPs/PVA dugc danh gia thong qua 2 mo hinh thi
nghiém (khong thay nu6e va thay nude dinh ky) voi doi twong thi nghiém 1a ca tra giong (4
thang tuoi).

- Piéu kién khong thay nuéc

Ty 1é ca chét: cac nghiém thirc DC(+) va nghiém thic bd sung 0,25 ppm AgNPs c6 ty 18
ca chét 100% sau 10 ngdy theo ddi va két qua chay PCR cho thiy c6 sy hién dién cua vi
khuén E. ictaluri trong cic mau gan cé, nghiém thic bo sung 1 ppm AgNPs khong xuat hién
céc chét trong qué trinh theo ddi.
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Hinh 2. Ty 1€ chét cta ca theo thoi gian nudi trong be c6 xtr ly AgNPs va gay nhiém vi khuan E.
ictaluri gay bénh gan than mu trén ca tra
3 4 3 Giéng 0: thang DNA chuén 1kb
Giéng 1: miu BPC khong chira DNA
Giéng 2: miu DC(+) chita DNA cia E.
ictaluri
Giéng 3: mau BC(-)
Giéng 4: miu BC (+)
Giéng 5: miu AgNPs 0,25 ppm
Giéng 6: miu AgNPs 0,5 ppm
Giéng 7: miu AgNPs 0,75 ppm
Giéng 8: mau AgNPs 1 ppm

Hinh 3. Két qua dién di khuan lac phan 1ap tir miu gan ca



Mat d6 tong vi khuan hiéu khi trong cic bé nuéi ting cao theo thoi gian, cao nhét &
nghiém thtrc DC (+) va thap nhat & nghiém thtrc bo sung 1 ppm AgNPs.
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Hinh 4. Mat d¢ tong vi khuan hiéu khi trong nudc bé nuodi ca tra gidng sau theo thoi gian nudi co xir
ly AgNPs va gy nhiém vi khuan E. ictaluri
- Piéu ki¢n thay nuéc dinh ky
Trong qué trinh thi nghiém hién tuong ca chét chi xuat hiém & nghiém thirc BC (+). Két
qua chay PCR ciing cho thay chi c6 sy hién dién cia vi khuan E. ictaluri trong mau gan c4 &
nghiém thirc BC (+).
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Hinh 5. Ty 1¢ chét cua ca thi nghiém theo thoi gian nudi c6 xtr Iy AgNPs (1 ppm) va Virkon A (1
ppm) va gay nhi€m vi khuan E. Ictaluri

Giéng 0: thang DNA chuén 1kb

Giéng 1: mau PC khong chira DNA

Giéng 2: miu DC(+) chira DNA cia E.
ictaluri

Giéng 3: miu DC(-)

Giéng 4: miu BC(+)

Giéng 5: mau AgNPs 0,25 ppm

Giéng 6: miu AgNPs 0,5 ppm

Giéng 7: mau AgNPs 0,75 ppm

Giéng 8: miu AgNPs 1 ppm

Hinh 6. Két qua dién di khuan lac phén 1ap tir mau gan c4

Mat d6 tong vi khuén trong cac bé nudi cao nhit & nghiém thirc BC (+) va thip & cac nghiém
thirc b6 sung Virkon A, AgNPs.



Bang 1. Mat d tong vi khuén trong bé nudi, cfu/mL

Thoi gian, ngdy  DC(-)’ DC(+)” Virkon A AgNPs
0 11+12 12+1,0 11+2,1 11+1,2
5 195+11,6  747+45,1 47 + 6,7 193 +17.3
10 395+ 1,0 - 118+0,6  313+0,6

Thay nudc lan 1
10 10+0.,6 - 11+0,6 13+£2,0
15 325+15,3 - 44 +£4,0 190 £ 15,3
20 400+ 1,5 121+32 327+2,1
Thay nuéc lan 2
20 10+0.,6 - 9+0,6 11+2,1
25 210+5,6 - 46+ 3.8 197 £20,8
30 445+2,1 - 119 £1,2 345+1,5

(-) cd dd chét hoan toan
(*)mau doi «chimg khong gdy nhiémvi khudn E. ictaluri va khong b6 sung ché pham AgNPs/PVA
(**)mdu ddi chimg gdy nhiémvi khudn E. ictaluri (mdt dg ~10° cfu/mL) va khong bé sung ché pham AgNPs/PVA

2.3. Ban luan
Ché pham AgNPs/PVA duoc ché tao bang phuwong phap chiéu xa tia gamma Co-60

Qua phén tich pho Uv-vis (hinh 1) cho thdy c6 su hién dién cua AgNPs trong mau sau
khi ché tao voi su xuét hién cia dinh hap phu tai budc song dic trung 1a 407 nm. Ngoai ra,
anh TEM (hinh 1) ciing cho thdy dugc kich thudc trung binh ctia AgNPs trong ché pham 13
khoang 12,7 nm. Ché pham AgNPs/PVA c6 ciu triic dong nhat va c6 kha ning tan trong nudc

Panh gia hiéu qua diét khuin in vivo trong cic bé wong nudi ca tra giéng ciia ché phim
AgNPs/PVA & cac nong do khac nhau

- Piéu kién khong thay nuéc

Két qua thir nghiém cho thiy ty 1& c4 chét cao nhat & nghiém thic PC(+) va nghiém
thirc bo sung 0,25 ppm AgNPs (ty 1& chét dat 100% ¢ mdc 10 ngay), ké tiép 14 nghiém thirc
bd sung 0,5 ppm AgNPs (ty 1¢ chét dat 100% & méc 15 ngay), nghiém thirc 0,75 ppm AgNPs
va nghiém thirc PC lan luot c6 ty 1& chét 1a 46,7 va 15% sau 30 ngay theo doi. Trong khi d6 ¢
nghiém thirc b6 sung 1 ppm AgNPs khong c6 hién tugng ca chét trong qua trinh thi nghiém.
Cé chét & cac nghiém thirc DC(+); 0,25 va 0,5 ppm AgNPs déu c6 biéu hién bénh ly. Két qua
chay dién di cac mau DNA phan lap tu gan ca chét (c6 biéu hién bénh 1y) (hinh 3) trong qua
trinh thi nghiém cho thay tir giéng 4 dén giéng 7 déu co san pham khuéch dai khoang 200 bp
tuong tng véi DNA cua vi khuan E. ictaluri, chimg to miu phan lap co chira vi khuan E.
ictaluri gay bénh gan thdn mu trén ca tra. Tuong Ung voi ty 1€ chét ctia ca thi nghiém thi mat
d6 tong khuan trong cac bé nuodi ting dan theo thoi gian. Nguyén nhén la do trong qua trinh
thi nghiém khong tién hanh thay nudc va ¢ mot sd nghiém thirc c6 hién tuong ca chét 1am mat
d6 khuén ting nhanh hon. O nghiém thirc DC(+) mat do téng khuan rat cao (743 cfu/mL,
ngay thtr 5). Cac nghiém thtrc bd sung 0,25 va 0,5 ppm AgNPs c6 mat dd khuan ting cao chi
sau nghiém thire DC(+), kha nang e ché vi khuén ctia cac nghiém thirc trén thap. Cac nghiém
thirc bd sung 0,75 va 1 ppm AgNPs c6 mat do khuén tang cham. Trong d6 nghi¢ém thirc bod
sung 1 ppm AgNPs c6 tac dung e ché sy phat trién cta vi khuan trong moi trudng wong nudi
cé tra tot nhat.

- Piéu ki¢n thay nwéc dinh ky

Két qua tir hinh 5 cho thiy chi c6 & nghiém thirc DC(+) xuat hién ca chét va c6 biéu
hién bénh 1y. C4 bit dau c6 biéu hién bénh & ngay theo ddi thir 3, ca chét ting cao tir ngay 5
(71,7%) va chet hoan toan & ngay tha 7. O cac nghiém thic con lai khong c6 hién tuong ca
chét trong sudt qué trinh thi nghiém. Két qua dién di (hinh 6) cho thiy & giéng sd 4 co san
pham khuéch dai khoang 200 bp, chimg t6 miu gan ca tir nghiém thirc DC(+) c6 su hién dién
cta vi khuan E. ictaluri. Két qua thu duoc tir bang 1 cho thay mat do tong khuan trong cac bé
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nudi bién (dong giam manh sau mdi ky thay nuéde. Nguyén nhan 1a do viée thay nu6e dinh ky
10 ngay/lan giup mat do tong khuan trong cac bé nudi duoc duy tri & muc thap sau cac thoi
diém thay nuéc. Bén canh d6 d& dang nhan thiy mat do vi khuan (sau 30 ngay theo ddi) ¢
nghiém thtrc Virkon A 1a thap nhét (119 cfu/mL), ké tiép 1a nghiém thtrc 1 ppm AgNPs (345
cfu/mL) va cudi cung & nghiém thirc DC(-) (445 cfu/mL).

3. KET LUAN

Tir céc thi nghiém trén cho thiy ché pham AgNPs/PVA dugc ché tao bing phuong phap
chiéu xa c6 kha ning Gc ché manh vi khuén tét trong moi trudng uong nudi ca tra giong va
tuong duong vo6i Virkon A (mot trong nhitng san pham hoa hoc dung dé xir 1y méi trudng
nudi ca hién dang duoc st dung phd bién trén thi trudng nhung gia thanh kha cao). Bén canh
d6, ché pham AgNPs/PVA 1a mot san pham than thién v6i méi truong nén tiém ning ung
dung la rt 16n dbi voi nganh nudi trong thay san hién nay & Viét Nam. Viéc Umg dung ché
pham AgNPs/PVA vao thuc té s& gitp giam thiéu tinh trang lam dung cac chat hoa hoc va
khang sinh trong qua trinh nudi ca tra, nhit 13 & giai doan c4 tra gidng. Tir d6 gitp glam tinh
trang khang khang sinh, t6n du khang sinh trong cc san pham tir c4 tra va nang cao gia tri san
pham cho nghanh xuat khau c4 tra hién nay.
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STUDY ON PREPARATION OF AGNPS/PVA BY GAMMA RAYS
IRRADIATION AND APPLICATION INCREASING SURVIVAL RATE
OF TRA CATFISH WERE INFECTED WITH Edwardsiella ictaluri
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Abstract: The colloidal solution of silver nanoparticles (AgNPs) with particle size of
about 12.7 nm prepared by y-rays irradiation of a solution containing 10 mM silver nitare
and 2% polyvinyl alcohol (PVA) at a dose of 22 kGy. The bactericidal effectively of
AgNPs was tested in cultured ponds of fingerling Tra catfish infested with Edwardsiella
ictaluri bacteria causing the enteric septicemia disease in catfish. The results showed that
the cumulative mortality of tested fishes decreased by the increase of the additional
concentration of AgNPs product. At the treatment of 1 ppm AgNPs, there was no death
fish was observed and the total bacteria number in cultivated water after culturing 30 days
was quite low (2.300 cfu/mL for the condition without change the cultivated water and
345 cfu/mL for the condition of the cultivated water was changed very 10 days). While, in
the treatment infested with E. ictaluri bacteria without addition of AgNPs (the positive
control), all of tested fishes were dead after 10 days of culturing. The bactericidal
effect of AgNPs at the treatment concentration of 1 ppm was found toi be almost
similar to that of Vikon A product treated at 1 ppm. It can be concluded that AgNPs
synthesized by y-rays irradiation had a high bactericidal effect and showed a potential
application as a safety and effective agent for killing bateria in water for fingerling Tra
catfish culture.

Keywords: Tra catfish, bactericidal, Edwardsiella ictaluri, irradiation, silver nanoparticles,
yrays



