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TOM TAT

Nghién ctu dwoc tién hanh nhdm danh gia khd nang diét khudn cla cac san phdm nano SP3
(Polyme_Ag_Fes0,_Khang sinh) déi véi vi khudn gay bénh hoai t&r gan tuy cdp (AHPND) trén tém nudi nwéc lo
trong diéu kién in vitro. Chang vi khuan dwoc st dung dé thir nghiém la Vibrio parahaemolyticus KC12.020, ndng d6
thtr nghiém 10% cfu/ml. Két qua thtr nghiém cho thdy dwong kinh vong vo khudn cGa san phdm nano
Polyme_Ag_Fez04_Doxycylin dat 17,25 mm khi liéu lwong khang sinh st dung bang mét nira (1/2) ham lwong
khang sinh Doxycylin dwgc khuyén céo st dung. San phdm nano Polyme_Ag_Fes0,_Ciprofloxacin cé kha nang tiéu
diét vi khudn gay bénh AHPND (dwdng kinh vong v6 khuén dat 16,25 mm) twong dwong véi kha nang diét vi khuén
ctia khéang sinh Ciprofloxacin s& dung don 1& khi lidu lwgng khang sinh thir nghiém chi bang 1/5 ham lvgng khang
sinh Ciprofloxacin dwgc khuyén cao st dung. Tuy nhién, san phdm nano Polyme_Ag_Fes0,_Ciprofloxacin sé khéng
dwoc tiép tuc thir nghiém ngoai thye dia do khang sinh Ciprofloxacin méi bi cAm s dung trong nuéi trong thuy san.
Két qua ther nghiém cac san phadm nano khac, Polyme_Ag_Fe304_Oxytetracyclin, Polyme_Ag_Fez0O,_Florphenicol
va Polyme_Ag_Fe304_Doxycyclin_Florphenicol, trong nghién ctvu nay chwa thé hién r tiém nang diét khuan, do vay
chiing can dwoc tiép tuc nghién ctru dé& khdng dinh ré hon vai tro diét khudn. Két qua nghién ctu nay bwéc dau cho
thay tiém nang ng dung san phadm nano két hop véi khang sinh trong diéu tri bénh AHPND trén tdm nudi nwéc lo.

T khéa: AHPND, khang sinh, san phdm nano, t6m nwéc lg, Vibrio parahaemolyticus.

In Vitro Anti - Bacterial Activity of Nanodrugs (Polyme - Ag - Fes04 - Antibiotics) on
Bacterial Strains Caused Acute Hepatopancreas Necrosis Disease (Ahpnd) in Shrimp

ABSTRACT

The study was carried out to determine in vitro anti-bacterial effects of nanodrugs (Polyme_Ag_Fez04_Antibotics) on
bacterial strains caused acute hepatopancreatic necrosis disease (AHPND) in shrimp. The Vibrio parahaemolyticus
strain KC12.020 was used in this study at concentration of 108 cfu/ml. Results showed that the inhibition zone against
the AHPND-caused bacterial strain of the nanodug, Polyme_Ag_Fe304_Doxycylin, was about 17.25 mm when the
tested antibiotic dose was equal to only one-half of the recommended dose of Doxycylin. The effective anti-bacterial
effect of the nanodrug, Polyme_Ag_Fe30,4_Ciprofloxcin, was similar to the antibacterial activity of the Ciprofloxacin
used alone (the inhibitory diameter was 16.25 mm) when the tested antibiotic dose was equal to one-fifth (1/5) of the
dose of Ciprofloxacin is recommended. However, the Polyme_Ag_Fe30,_Ciprofloxcin product will not be used for
trial at farm level because its usage has recently been banned in aquaculture. Other nanodrugs,
Polyme_Ag_Fe304_Oxytetracyclin, Polyme_Ag_Fez0,_Doxycyclin, and Polyme_Ag_Fez0,_Doxycyclin_Florphenicol,
are needed to further study because they did not show clearly the antibacterial activities against AHPND-caused
bacterial strain in this study. These results indicated the potential use of nanodrugs (Polyme_Ag_Fez04_Antibiotics)
in treatment of AHPND in shrimp.

Keywords: AHPND, antibiotic, nanodrug, shrimp, Vibrio parahaemolyticus.
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DPanh gia kha nang diét khuén in vitro cia san phdm nano polyme - Ag - FesO, - khang sinh ddi v&i vi khuan gay

bénh hoai t&r gan tuy cAp (AHPND) trén tdm nudi nwéc lo

1. DAT VAN DE

Nghé nuéi tom nuée lg da va dang déng vai
trd quan trong trong nganh nuéi trong thuy san
& nuée ta. Theo Téng cuc Thuy san niam 20186,
san lugng tém nuéc 1¢ 6 nude ta dat 650 nghin
tan, mang lai gia tri kim ngach xuét khau 3,1 ty
USD. Mic du vay, su xuat hién cua céc loai dich
bénh hang ndm van giy ra nhiing thiét hai nhat
dinh cho nghé nudi. Tu nam 2009, dich bénh
nguy hiém trén tém duge ghi nhén tai cac qudc
gia sdn xu4t tom & khu vuc Pong Nam A, trong
d6 c6 bénh hoai ti gan tuy cadp (Acute
hepatopancreatic necrosis disease - AHPND) &
Viét Nam. Tac nhin gay bénh AHPND dudc cho
la do vi khudn mang plasmid c6 chiia gen déoc
Iuc gay hoai ti gan tuy cdp (Lightner, 2014;
Sasiwipa et al, 2014). Cho dé&n nay, tac nhan
gay bénh AHPND da dudc xac nhan bao gém
Vibrio parahaemolyticus (Tran et al., 2013), V.
harveyi (Kondo et al, 2015), V. sinaloensis
(LinThong et al., 2014) va V. campbellii (Dong
et al., 2017; Han, 2017).

Pé ngin ngtia dich bénh do tac nhan vi
khuén giy ra, nhiéu loai khang sinh da dugc st
dung trong nudi trong thuy san (NTTS). Tuy
nhién, viéc st dung khang sinh khéng ding qui
dinh, khong kiém soat da gay tac dong x4u dén
méi truong, hé sinh thai, dé lai du lugng trong
san phdm thay san va din dén hién tugng
khang khang sinh (Sarter et al., 2007).

Gan day, céong nghé nano da va dang c6
nhiing buéc phat trién manh mé véi rat nhiéu
tng dung trong NTTS nhu trong nghién ctu
chén doan bénh, trong san xudt vic xin va thic
4n thuy san, trong cong nghé loc va xt 1y nudc 6
nhiém, dac biét 1a ing dung tiém ning cua cong
nghé nano trong hé van chuyén thuéc théng
minh lam ting thoi gian ton tai cia thudc trong
co thé dong vat thuy san, chong lai sy phan huay
cua thudc do cdc emzyme trong dudng rudt cta
dong vat thuy san, giam thiéu sy phén ra cua
thudc trong méi trudng nude, giam thiéu luong
thuéc st dung nhung van ddm bao dugc hiéu qua
khang khuén cta thude, qua d6 giam thiéu dén
mtic t6i da du lugng thude tén du trong san pham
thliy san (Rather, 2011; Shaalan et al., 2016).
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Chinh vi vay nghién ciiu nay cua ching toi
duge tién hanh nhim danh gia kha nang diét
khuin SP3
(Polyme_Ag_Fe,0, Khang sinh) dé6i véi chting vi
khudn gy bénh AHPND, lam co s& phat trién
ch& phdm nano tng dung trong phong tri bénh

2 z 9 2
cua cac san pham nano

trén tom nudi nude 1o, gép phan phat trién nghé
nudi tom nudée 1¢ bén viing, ddm bdo an toan
thuc phdm va than thién v6i moi trudng.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu nghién ctu

06 san phédm nano SP3
(Polyme_Ag_Fe,0, Khang sinh) dang dung dich
duge san xuit va cung cap bdi Vién Khoa hoc
Dugc liéu, Vién Ham 1lam Khoa hoc va Coéng
nghé Viét Nam, thudc chuong trinh Dy an trong
diém c&p Vién Han lam Khoa hoc va Céng nghé
Viét Nam “Nghién ctu tGng dung céng nghé
nano trong néng nghiép”. Cac san phdm nano
SP3 véi cac thanh phan cdu tao nhu sau:

+ Polyme_Ag_Fe,0, Oxytetracylin (Ki hiéu:
SP3.1_Fe_OTC):

Alginate: 2 mg/ml + nano Fe;0,: 2 mg/ml +
nano Ag: 100 ppp + Oxytetracyclin: 1 mg/ml

+ Polyme_Ag_Fe,0, Oxytetracylin (Ki hiéu
SP3.2_Fe_OTC):

Alginate: 1 mg/ml + nano Fe,0,: 2 mg/ml +
nano Ag: 100 ppp + Oxytetracyclin: 2,5 mg/ml

+ Polyme_ Ag_Fe,0,_Ciprofloxacin (Ki hiéu:
SP3_Fe_Cipro):

Alginate: 1 mg/ml + nano Fe;O0,: 4 mg/ml +
nano Ag: 50 ppp + Ciprofloxacin: 1 mg/ml

+ Polyme_Doxycyclin Ki hiéu:
SP3_Fe_Doxy):

Alginate: 2 mg/ml + nano Fe;O0,: 2 mg/ml +
nano Ag: 100 ppp + Doxycyclin: 1 mg/ml

+ Polyme_Florphenicol Ki hiéu:
SP3_Fe_Flor):

Alginate: 2 mg/ml + nano Fe;0,: 2 mg/ml +
nano Ag: 100 ppp + Florphenicol: 1 mg/ml

+ Polyme_Doxycyclin_Florphenicol (Ki hiéu:
SP3_Fe_Doxy_Flor):



Alginate: 1 mg/ml + nano Fe;O,: 2 mg/ml +
nano Ag: 100 ppp + Khang sinh méi loai: 1
mg/ml.

Chung vi khuéin V. parahaemolyticus
KC12.020 gay bénh AHPND (Phan Thi Van va
cs., 2014) hién dang dugc luu giit tai Trung tam
quan trdc méi trudng va bénh thiy san mién
Bic (CEDMA) thudc Vién Nghién cttu Nuéi
trong Thuy san I (RIA1).

Dia gidy thdm v6 trung do cong ty TNHH
Nam Khoa san xuét.

Maéi truong TCBS (Thiosulfate Citrate Bile
Salt) chon loc cho vi khuén Vibrio. Méi trudng
Nutrient Broth (NB) bd sung 2% NaCl dé nuéi
cdy tang sinh, Mueller Hinton Agar (MHA) bd
sung 2% NaCl dung dé danh gia kha ning tiéu
diét vi khuén ctia cac san phdm nano.

2.2, Phuong phap nghién cttu

22.1. Chuan bi cac sian phim nano SP3
(Polyme_Ag Fe;O, Khang sinh) thir
nghiém

+ Céac san pham nano SP3 (SP3.1_Fe_OTC,
SP3.2_Fe_OTC, SP3_Fe_Doxy, SP3_Fe_Flor va
SP3_Fe_Doxy_Flor) dudc tinh toan ti noéng do
khang sinh ban dau dé dam bao ham lugng
khang sinh dugc thi nghiém 1a 15; 20; 30 va 40
pg. Cac BC (30) va DC (40) 1a cac khang sinh
tuong tng dude st dung dé san xuét san pham
nano véi ham lugng thi nghiém 1a 30 va 40 pg.
DC (-) 1a DMSO.

+ San phdm nano SP3_Fe_Cipro dugc tinh
toan tit ndng d6 khang sinh ban ddu dé dam bao
ham lugng khang sinh duge thi nghiém la 1;
2,5; 5 va 7,5 ug. BC (5) va DC (7) 14 déi ching
khang sinh Ciprofloxacin v6i ham lugng thu
nghiém la 5 va 7,5 pug.

2.2.2. Chuan bi vi khuan gay bénh AHPND
dé thir nghiém

Ching vi khudn V. parahaemolyticus
KC12.020 tit ta - 80°C dudc cdy ria trén dia
thach TCBS réi t ¢ nhiét d6 29 - 30°C trong tu
Am nudi cdy vi sinh. Sau 24 gié nudi cdy, mot
khuén lac don duge lua chon dé nudi cdy ting
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sinh trong moéi trudng long NB (nhiét do 29 -
30°C, toc do 14c 200 vong/phut) dé thu dich vi
khudn. Mat d6 vi khuén dudc xac dinh theo
phuong phap do mat dd quang (OD) & buéc séng
A = 600 nm, kiém tra lai bing phuong phap pha
loang va dinh lugng trén dia thach. Mat @6 vi
khuén thd nghiém 14 108 cfu/ml.

2.2.3. Thu nghiém danh gia hoat tinh
khang khuan cia cédc san pham nano SP3

Hoat tinh khang khuén ctia san ph4m nano
SP3 dugc kiém tra bing phuong phap khang
sinh d6 khuéch tan trén dia thach cta Kirby-
Bauer, st dung moéi truong MHA. Chung vi
khudn dung thd nghiém (néng dé 10° cfu/ml)
dudc trang déu trén cac dia thach MHA. Cac thé
tich dung dich cta san phdm SP3 tuong tng véi
cac ham lugng khang sinh lua chon thi nghiém
dudc nho trén cac dia gidy tham vo trung roi dat
trén dia thach da dudc trang vi khuadn. Tuong
tu, cac khang sinh d6i chiing ciing duge chuén bi
¢ ham lugng thi nghiém va nhé 1én cac dia gidy
th&m v6 trung. Dia thach sau d6 dudc 1 trong tu
am 29 - 30°C. Sau 24 gié nudi cdy, dia thach
dugce 18y ra dé do duong kinh vong v6 khuén.

2.2.4. Do duong kinh vong vé kh uan (mm)

Dua vao dudng kinh cta vong vo khuén
theo tai liéu “The Clinical and Laboratory
Standards Institute” (CLSI, 2006) dé danh gia
hoat tinh khang khuén cta san phdm nano SP2
tht nghiém. Néu:

+ Pudng kinh vong vé khuén < 11 mm: Vi
khuén khang khang sinh

+ Pudng kinh vong v6 khudn 12 - 15 mm:
Trung binh

+ Pudng kinh vong v6 khudn > 16 mm:
Nhay (Khang sinh ¢6 d6 nhay v6i vi khuén).
Pudng kinh vong v6 khuén cang 16n thi d6 nhay
cang cao.

2.3. X0 1y s6 liéu

Céac thi nghiém dugdc b6 tri ngdu nhién va
duge lap lai 2 1an. S6 lidu duge xt Iy bang phan
mém Excel 2011 va phan tich theo phuong phap
thong ké mo ta.

955



Danh gia kha nang diét khuan in vitro ctia sdn phdm nano polyme - Ag - FesOs - khang sinh déi véi vi khudn gay

bénh hoai ttr gan tuy cp (AHPND) trén tém nudi nwéc lo

3. KET QUA VA THAO LUAN
3.1. Két qua

Két qua thi nghiém danh gia kha ning diét
khuén cta cic san ph4m nano (SP3.1_Fe_OTC,
SP3.2_Fe_OTC, SP3_Fe_Doxy, SP3_Fe_Flor va
SP3_Fe_Doxy_Flor) dugc trinh bay ¢ bang 1 va
hinh 1, trong khi d6 két qua diét khuén cta san
pham SP3_Fe_Cipro dugc trinh bay & bang 2 va
hinh 2.

Céc san phdm nano SP3 thi nghiém déu cé
d6 nhay tu trung binh dén d6 nhay cao déi véi
chtng vi khuén V. parahaemolyticus KC12.020
gy bénh AHPND trén tém nudi nudc lg, thé
hién dudng kinh vong vé khuén thdp nhat la
11,5 pg (6 ham lugng khang sinh 15 pg d6i véi
san phdm SP3.1_Fe_OTC) va cao nhat 1a 20,5
pg (6 ham lugng khang sinh 30 pg d6i véi san
phdm nano SP3_Fe_Doxy va ¢ ham lugng khang
sinh 5 pg d6i v6i san phdm nano SP3_Fe_Cipro).

Hinh 1. Pudng kinh vong vé khuén ciia cac san phidm SP3
d6i v6i vi khuin gady bénh AHPND

Ghi chi: (A) SP3.1_Fe_OTC: (B) SP3.2_Fe_OTC; (C) SP3_Fe_Doxy; (D) SP3_Fe_Flor; (E) SP3_Fe_Doxy_Flor (déi chiing
Doxycyclin) va (F) SP3_Fe_ Doxy_Flor (d61 ching Florphenicol)
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Bang 1. Kha nang diét khuin cta 5 san phdm SP3 d6i v&i vi khuidn gy bénh AHPND

Loai khang Il-(ism Iu’qnﬁ; BPuwdng kinh vong v6 khuan (mm)
sinh thir 1ang sin
nghiém thee (r:g;lem SP3.1_Fe OTC SP3.2_Fe OTC  SP3_Fe_Doxy SP3_Fe Flor  SP3_Fe_Doxy Flor
Khang sinh 15 11,5+0,7 14,25 + 0,4 17,25 + 0,4 12,5+0,7 15,5+ 0,7
- nano SP3
20 14,25 + 0,4 15,5+0,7 18,5+0,7 14,25 + 0,4 16,5+ 0,7
30 15,5+0,7 17,25+ 0,4 20,5+0,7 15,5+0,7 18,5+0,7
40 16,15 + 0,4 18,25 + 0,4 215+0,7 16,5+ 0,7 20+0
Khang sinh 30 18+0 1940 21,5407 150 14,5 + 0,7%*
doi chirng *
40 190 19,5+ 0,7 22,507 16£0 16 + 0%+

Ghi chii: (*) Khang sinh dbi chiing duoc sii dung trong mdi thit nghiém Ila chinh khang sinh duoc st dung két hop vdi hat nano
tao san pham SP3; (**) Ham lugng khang sinh dugc st dung & cdc dia khang sinh do thuong mai déi vdi khdng sinh
Oxytetracyclin, Doxycyclin va Florphenicol; (***) Pudng kinh déi véi khéang sinh Florphenicol

Bang 2. Kha nang diét khuin ctia san pham SP3_Fe_Cipro
déi véi vi khuin gay bénh AHPND

Ham Iwgng khang sinh thér nghiém (ug) Pwéng kinh vong vé khuan (mm)
Khang sinh - nano 1 16,25+ 0,4
SP3

2,5 19,5+0,7

5 20,5+0,7

7,5 20,5+0,7

Ciprofloxacin 5% 16,5+ 0,7
7.5 17+0

Ghi chii: (*) Ham Iugng khang sinh sit dung & dia khang sinh d6 thuong mai doi véi khang sinh Ciprofloxacin

Hinh 2. Puong kinh vong vo khuin cta SP3_Fe_Cipro
d6i véi vi khuan gay bénh AHPND

Ghi chi: (A) Ciprofloxacin st dung la 5 pg (PC-5) (B) Ciprofloxacin st dung la 7,5 ug (PC-7). Két qua so sanh hiéu qua diét
khuén cta cac san phdm nano SP3 (Polyme_Ag_Fe,0, Khang sinh) doi vi khang sinh doi chitng cho thay:
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DPanh gia kha nang diét khuén in vitro cia san phdm nano polyme - Ag - FesO, - khang sinh ddi v&i vi khuan gay

bénh hoai t&r gan tuy cAp (AHPND) trén tdm nudi nwéc lo

San phdm nano SP3.1_Fe_OTC c6 kha
nang diét vi khuéin gy bénh AHPND thé&p hon
so v6i khang sinh Oxytetracyclin va chi dat 6
mtic trung binh & tat cid cic ham lugng khang
sinh tht nghiém (dudng kinh vong v6 khuén cao
nhat 12 16,25 mm) (Bang 1, Hinh 1A). Trong khi
d6, kha nang diét khuén ctia san phdm nano
SP3.2_Fe_OTC tuong duong véi khang sinh
Oxytetracyclin khi dudc thii nghiém & ham
lugng khang sinh 30 pg va 40 pg (dudng kinh
vong vé6 khuédn dao dong ti 17,25 - 18,25 mm).
Tuy nhién, két qua thi nghiém & cac ham lugng
khang sinh < 20 pg ctia san phdm nano nay cho
két qua khang khuén chi dat ¢ mtc trung binh
(dudng kinh vong v6 khudn < 16 mm) (Bang 1,
Hinh 1B). Két qua thi nghiém nay chua thé
hién r6 hiéu qua diét khuén cta san phadm nano
két hop gitia hat nano Fe,O,, hat nano Ag va
Oxytetracyclin.

San pham nano SP3_Fe_Doxy c6 kha ning
tiéu diét vi khudn gdy bénh AHPND & t4t ca cac
ham lugng khang sinh thii nghiém (dudng kinh
vong vo khudn thap nhat dat 17,25 mm). Mic
da kha ning tiéu diét vi khufn giy bénh
AHPND cua san phdm nano nay chi tuong
duong véi khang sinh Doxycylin khi dugc thi
nghiém ¢ ham lugng khang sinh 30 pg va 40 pg
(duong kinh vong vé khuén dao déng tut 20,5 -
21,5 mm) nhung khi dugc thi nghiém & ham
lugng khang sinh 1a 15 pg (liéu lugng bang
liéu lugng cua khang sinh Doxycyclin dudc
khuyén cao st dung), san phdm nano
SP3_Fe_Doxy da c6 két qua tiéu diét vi khuédn
(dudng kinh vong vé khuén dat 17,25 mm)
(Bang 1, Hinh 1C). Két qua thi nghiém nay cho
thay hiéu qua diét khudn cta san phdm nano
SP3_Fe_Doxy so véi khang sinh Doxycylin st
dung don 18.

San phdm nano SP3_Fe_Flor c¢6 kha nang
khang khuén chi dat & mtc trung binh & tat ca
cac ham lugng khang sinh thi nghiém (Bang 1,
Hinh 1D) thé hién dudng kinh vong v6 khuén
cao nhat dao dong tu 15,5 - 16,5 mm & ham
lugng khang sinh thi nghiém 30 pg va 40 pg.
Két qua tht nghiém nay chua thé hién ro tiém
niang cta san phdm nano SP3_Fe_Flor khi két
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hgp gitia hat nano Ag va Fe,O, v6i khang sinh
Florphenicol.

San phdm nano SP3_Fe_Doxy_Flor két hop
dong thoi véi 02 khang sinh Doxycylin va
Florphenicol thé hién kha nang diét vi khudn
gy bénh AHPND thap hon so véi khang sinh
Doxycyclin nhung cao hon so v6i khang sinh
Florphenicol khi dugc thi nghiém 6 ham lugng
khéang sinh 30 pg va 40 pg (dusng kinh vong vo
khuén dao dong tit 18,5 - 20 mm), trong khi d6
két qua thi nghiém 6 ham lugng khang sinh <
20 pg, san phdm nano SP3_Fe_Doxy_Flor chi
cho két qua khang khudn 6 mtc dé trung binh
(dudng kinh vong vé khuén dao dong 15,5 mm -
16,5 mm) (Bang 1, Hinh 1E,F). Két qua thu
nghiém nay chua thé hién ré tiém nang diét
khuén cta san phdm nano SP3_Fe_Doxy_Flor.

San ph4m nano SP3_Fe Cipro (Bang 2,
Hinh 2A, B) cho thdy tiém ning diét khuin ré
rét khi ham luong khang sinh dua vao thu
nghiém chi bang 1/5 ham lugng khang sinh
Ciprofloxacin st dung don 1& (duong kinh vong
v6 khuén cia Polymer_Cipro dat 16,25 mm khi
thi nghiém 6 ham lugng khang sinh 1 pg trong
khi dudng kinh vong vé6 khuén ctiia khang sinh
Ciprofloxacin don 1é d6i chiing st dung ¢ ham
lugng 5 g dat khoang 16,5 mm).

3.2. Thao luan

Cho dén nay, c6 it nhét 3 chung vi khuin
Vibrio da dugc xac dinh la tac nhin giy bénh
AHPND trén t6m nudi nudc 1lg 6 Viét Nam, d6 1a
V. parahaemolyticus KC12.020, V.
parahaemolyticus KC13.14.2 (Phan Thi Van va
cs., 2014) va V. harveyi KC13.17.5 (Kondo et al.,
2015). Trong nghién c@u nay, ching vi khudn V.
parahaemolyticus KC12.020 dugc st dung lam
vat liéu thi nghiém danh gia kha ning diét
khudn cta cdc san phdm nano két hgp véi
khang sinh, Polyme_Ag_Fe;O0, Khang sinh.

Viéc lam dung st dung khang sinh khong
ding cach trong diéu tri bénh néi chung da va
dang din t6i hién tugng khang khang sinh trén
toan cau. Hién tugng khang khang sinh khéng
chi dugc ghi nhan & con ngudi, dong vat trén can
ma cad 6 cac dong vat thuy san (Hameed et al.,



2003; Sarter et al, 2007). Chinh vi vay, viéc
nghién ctu tht nghiém cac san phdm khang
sinh ¢6 nguén goc tit thao duge cling nhu viéce
nghién ctiu ting dung cong nghé nano trong viéc
nang cao hiéu qua st dung thudc khang sinh,
giam liéu lugng st dung nhung van mang lai
hiéu qua tri bénh cao 1a diéu rat can thiét, phu
hgp véi su phat trién cta xa hoi theo huéng an
toan thuc phdm va than thién v6i méi trudng
(Mahesh & Satish, 2008; Solanki, 2010).

Gén day, cong nghé nano ciing da va dang
duge quan tdm tng dung trong linh vuc y hoc
thuy san bao goém linh vuc chdn doan bénh, san
xudt véc xin phong bénh va 1a céng cu van
chuyén thudc va gen thoéng minh (Shaalan et al.,
2016). Hat nano PLGA két hop véi Rifampicin
cho hiéu qua diéu tri Mycobacterium marinum
cao, nang cao ty 1é sdng cla tring ca ngua vin
khi so sanh véi thuéce Rifampicin sti dung don 1é
(Fenaroli et al., 2014). Hat nano Chitosan va
PLGA dugc st dung nhu chat b8 trg trong
nghién ctu san xuét ADN vic xin cho ca (Li et
al., 2013; Tian et al., 2008). Trong linh vuc chan
doan bénh, hat nano dudgc ting dung trong san
xudt kit chdn doan bénh do vi khuén, ky sinh
tring va vi rdt nhu chdn doan bénh
Furunculosis & ca (Saleh et al., 2011), phat trién
kit LAMP chén doan vi rat gay bénh dau vang
trén tom (Jaroenram et al., 2012).

O nude ta, méc du céng nghé nano da va
dang dugc ting dung nhiéu trong y sinh nhu ting
dung trong viéc dan truyén va phan phdéi thudc
huéng dich phuc vu viéc chidn doan va hd trg
diéu tri cac bénh ac tinh nhu ung thu (Ha et al.,
2011; Ha et al., 2016), song cic ting dung cua
cong nghé nano trong NTTS con rat khiém tén
va méi mé. Nghién cttu cua Ha et al. (2011) da
cho thady hé vat liéu nano (gom Fe,0,/o-
Carboxymethy Chitosan/Dich chiét tinh cua cu
nghé) dua dan dich chiét tinh ¢ nghé vao trong
t& bao ung thu HT29 hiéu qua hon rat nhiéu so
v6i dich chiét tinh ci nghé khi st dung 6 dang
don 18, da gép phan nang cao hiéu qua trong hd
trg diéu tri bénh ung thu. N6i bat trong cac
nghién ctiu ting dung nano vao NTTS 1a két qua
nghién ctu ctia nhém tac gia Truong Vin
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Chuong va cs. (Truong Dai hoc Khoa hoc Hué)
két hgp véi cong ty Huetronics Ltd. véi 3 san
pham: Nano bac (colpa nano feed) nang stc dé
khang cho tém va khii doc moi truong nude; Hon
hop than hoat tinh nano - nano sit (colpa
carbon) va nano TiO, ké&t hop H,0, lam sach
nudc, diét khuén va diét tao.

Trong nghién ctu nay, cong nghé nano da
duge tng dung trong ché tao san pham két hgp
gitia hat nano Ag, hat nano Fe;0, va khang sinh
v6i muc dich giadm lugng khang sinh st dung dé
giam thiéu lugng khang sinh tén du trong moéi
trudng va trong san phdm déng vat thuy san ma
vAn dam bao hiéu qua trong diéu tri bénh
AHPND trén tom. Két qua nghién cttu in vitro
bude ddu cho thay tiém ning diét vi khudn gay
bénh AHPND ctia san phdm SP3_Fe_Doxy va
SP3_Fe_Cipro (Bang 1 va 2). O ham lugng
khang sinh tht nghiém 1a 15 pg (bang  liéu
lugng khang sinh Doxycyclin don 1& duge
khuyén cao st dung), san phidm nano
SP3_Fe_Doxy da cho hiéu qua tiéu diét vi
khuén gdy bénh AHPND. Tucng tu san phim
SP3_Fe_Cipro cho hiéu qua tiéu diét vi khuédn
giy bénh AHPND & ham lugng khang sinh thi
nghiém chi bang 1/5 liéu lugng khang sinh
Ciprofloxacin don 1é dudc khuyén céo st dung.
Khang sinh Doxycylin da va dang dudc khuyén
cao st dung do c6 hiéu qua diét khudn t6t d6i
v6i vi khudn gy bénh AHPND (Phan Thi Van
va cs., 2013), nhung khang sinh Ciprofloxacin
lai méi bi cdm st dung trong NTTS theo thong
tu 10/2016/TT-BNNPTNT. Nhu vay, mic du
san phdm SP3_Fe_Cipro cho k&t qua khang
khuén cao trong diéu kién in vitro nhung san
phdm nay sé khong dugc tiép tuc dua ra thi
nghiém ngoai thuc dia.

Ciing trong nghién ctu nay, cac san phiam
nano SP3.1_Fe_OCT, SP3.2_Fe_OCT,
SP3_Fe_Flor va SP3_Fe_Doxy_For déu chua thé
hién r6 tiém niang khang vi khuin gay bénh
AHPND khi so sanh véi khang sinh don 1& d61
chiing (Bang 1), do vay can phai tiép tuc nghién
cttu thay ddi trong cong nghé phéi tao gitta hat
nano va khang sinh dé nang cao hiéu qua khang
khuén ctia san ph4m nano nay.
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bénh hoai t&r gan tuy cAp (AHPND) trén tdm nudi nwéc lo

4. KET LUAN

Trong cac san phdm nano tht nghiém, san
phdm nano Polyme_Ag Fe,0, Doxycyclin va
Polyme_Ag_Fe,0, Ciprofloxacin budc dau cho
thdy hiéu qua diét khuén cao d6i v6i vi khuédn
gdy bénh AHPND trén tom nudi nuée 1¢. Dudng
kinh vong v6 khuidn cta san phim
Polyme_Ag_Fe,O, Doxycyclin dat 17,25 mm khi
ham lugng khang sinh thi nghiém bang mot
ntia (1/2) ham lugng khang sinh Doxycyclin
duge khuyén cao st dung. Dudng kinh vong vo
khuén

Ciprofloxacin tuong duong v6i duong kinh vong

cia san phdm Polyme_Ag Fe,O,
v6 khudn ctia khang sinh Ciprofloxacin d6i
chitng khi liéu lugng khang sinh thi nghiém chi
bing mo6t phan nam (1/5) ham lugng khang sinh
Ciprofloxacin dugc khuyén cio st dung. Tuy
nhién Ciprofloxcin d& bi cAm st dung trong
NTTS (Thong tu 10/2016/TT-BNNPTNT), do
vdy san phdm nano Polyme_Ag Fe,O,
Ciprofloxacin sé& khong dudc tiép tuc thit nghiém
ngoai thuc dia.

Cac san phidm nano Polyme_Ag Fe,O,
Oxytetracyclin, Polyme_Ag Fe,0, Florphenicol
va Polyme_Ag Fe,0, Doxycyclin_Florphenicol
can tiép tuc duge nghién ctu dé khing dinh rd
hon tiém ning Gng dung céng nghé nano két
hgp véi khang sinh trong viéc diéu tri bénh hoai
tl gan tuy cap trén t6m nudi nuéce 1g.
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