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DANH GIA KHA NANG KHANG KHUAN CUA HE VAT LIEU
NANO TO HOP MANG KHANG SINH POI VOI VI KHUAN
VIBRIO PARAHAEMOLYTICUS GAY BENH HOAI TU GAN

TUY TUY CAP (AHPNS) TREN TOM CHAN TRANG

Litopenaeus vannamei (Boone 1931)
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Tém tit: Nghién cttu nay danh gia kha nang khang khuan ctia hé vét liéu nano t6 hgp mang khang sinh
Ag-TiO2-Doxycycline-Alginate (TiO2-Ag/DO/Alg) d6i véi vi khuan Vibrio parahaemolyticus — tdc nhan chinh
gay bénh hoai tit gan tuy cap trén tom Chan tréng. Trong nghién ctu nay, hé vat liéu nano TiO»-
Ag/DO/Alg duoc tdng hop tai Vién Khoa hoc Vit liéu — Vién Han Lam Khoa hoc va Céng nghé Viét Nam.
Chting vi khuan Vibrio parahaemolyticus dugc phan lap tir 60 mau tdm bénh trén co so triéu ching bénh,
dédc diém hinh thdi va dédc diém sinh thai. Két qua tht nghiém cho thay hé nano TiO2-Ag/DO/Alg c6 hiéu
luc diét khuan V. parahaemolyticus t6t va vuot troi hon khang sinh DO théng thuong (p < 0,05). Hé nano véi
noéng d6 50 ppm cho duong kinh vong khéng khuan 16n hon so véi khéang sinh DO & néng d6 1000 ppm
(p <0,05).

Twr khoa: TiO2-Ag/DO/Alg, Vibrio parahaemolyticus, AHPNS

1  Datvan dé

Hién nay, nudi trong thuy san (NTTS) dwoc coi la nganh kinh t€ mai nhon cua nhiéu
quéc gia, trong d6 c6 Viét Nam. Tém Chan trang (TCT) cé ngudn gdc tit Nam My duoc nhap
ndi vao Viét Nam nam 2001 va da dwgc nudi rong rai tai cac tinh ven bién nudc ta trong giai
doan tir nam 2007 dén 2009. Dién tich nu6i TCT ddc biét phat trién nhanh trén pham vi ca nudc,
ttr 4.002 ha tang lén 16.611 ha [1] .

Tuy nhién, trong nhitng ndm gan day, TCT Viét Nam dang phai d6i méat véi nhiéu khé
khén: dién tich nudi mo rong nhung thiéu quy hoach, con gidng kém, 6 nhiém moi truong va
dich bénh kha nhiéu. C6 nhiéu nguyén nhan gay nén bénh trén tdm Chan trang nhu virus, ndm,

ky sinh trung, bénh dinh dudng va dac biét 1a do vi khuan [2]. Dién hinh 1a Hoi chiing hoai tk
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gan tuy cap (Acute haepatopancreatic necrosis syndrome — AHPNS) lam cho ca tom su va tom
Chan tréng chét hang loat. DSi véi vi khudn Vibrio parahaemolyticus — tic nhan chinh gay Hoi
chiing hoai tit gan tuy cdp van chwa cé thudc déc tri do vi khuan nay cé kha nang tao ra mot

mang sinh hoc chdng lai thudc diét khuan va khang sinh [3].

Mic khdc, khang sinh dé diéu tri cac bénh nhiém khudn trén dong vat thuy san khong
con hiéu qua cao do cac dong vi khudn khang thudc ngay cang ting; danh muc khéng sinh bi
cam st dung trong NTTS theo qui dinh ngay cang nhiéu... Do vdy, mot trong nhiing giai phap
diéu tri bénh nay chinh la st dung nhitng hé dan thudc hiéu qua nhim nang cao kha nang tham
thdu cta khang sinh qua 16p mang sinh hoc bao vé ctia vi khuan gay bénh. Mot trong nhitng xu
huwéng duoc danh gia cao la tiing dung cong nghé nano [4] . Viéc stt dung vat liéu nano mang lai
nhung wu diém vuot troi nhu han ché viée st dung ché phdm sinh hoc, khéng sinh ¢6 hai cho
moi triedong, téng tinh hudng dich, téng hiéu qua tac dong Ién t& bao tdc nhan gay bénh dan dén
giam du lwong khang sinh trén tom, dong thoi xt ly 6 nhiém moi treong nuwde NTTS. Céc san
pham c6 tinh chat va muc dich st dung nhu trén cho téi nay chua duoc thtt nghiém rong rai ¢
Viét Nam. Chinh vi vdy, viéc nghién cttu va “Danh gid kha nang khéang khuan cta hé vat liéu
nano td hop mang khéng sinh d6i v6i vi khudn Vibrio parahaemolyticus — gay bénh hoai tr gan
tuy cdp (AHPNS) trén tom Chan trang” c6 y nghia rat quan trong nham khang dinh tinh ning

diét khudn cua san phdm nano nay va ting dung né trong thuc t€ nu6i tom hién nay.

2 Phuong phap nghién cttu

Nghién cttu danh gid kha nang khang khuan cua hé vat liéu nano t0 hop mang khang
sinh (Ag - TiOz2- Doxycyline -Alginate) d6i v6i vi khuan Vibrio parahaemolyticus gay bénh trén
tom thé Chan tréng duwoc thuc hién tai Khoa Thuy San, Treong Pai hoc Nong Lam, Pai Hoc
Hué. Nghién cttu duoc thuc hién béi hai ndi dung chinh sau day: Nghién ctru phan 1ap va dinh
danh loai vi khuan gay bénh AHPNS trén tom Chan trang (Litopenaeus vannamei) o giai doan
tom tir 3040 ngay tudi; va Danh gid kha nang khang khuan ctia hé vat liéu nano TiO:-
Ag/DO/Alg d8i véi vi khudn gay bénh AHPNS trén tdm thé chan trang.

21 Phuwong phap

Phwong phap thu mau

Mau tom bénh con song duoc thu tai hai ao nudi thudc xa Bién Huong, huyén Phong
bién, tinh Thita Thién Hué dwoc cho vao tai v trung va bao quan trong nudc da truede khi
chuyén vé phong thi nghiém. Thu mau chon loc d6i véi nhitng tom cé xudt hién dadu hiéu bénh
ly: bo an, hoat dong cham chap, boi 10 do, gdy mon, vo mém, than nhiin, mang sam hoac den,

teo gan tuy. SO luong mau thu: 2 dot x 30 = 60 mau. Kich thwéc, khdi lwong tom thu duoc & mdi
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mau 1a teong duong nhau. Mau thu vé dwoc phan tich tai Phong Thi nghiém Khoa Thuy San,
Dai hoc Nong Lam, Pai hoc Hué.

Phwong phap nudi cdy, phan lap vi khuin

Phan 14p va dinh danh tén loai vi khudn gay bénh duoc tién hanh theo Nguyén Lan
Diing va cong su va Nguyén Trong Nghia va cong su [6], [7].

Mau tdm dugc nghién nho, sau d6 hoa trong nwdc mudi sinh 1y dé tao dung dich huyén
pht. Loc dung dich huyén phu qua gidy loc d€ loai bo cdn. Dung micropipet 1y 100 pl dung
dich thu duwoc nho 1én moi treong Thiosulfate Citrate Bile Salts Sucrose (TCBS), dung que cdy
tam giac vo trung dan déu l1én bé mat thach. Lat nguoc dia thach, nudi cdy & nhiét do phong.
Sau 2448 gio, quan sat sy phat trién ctia khudn lac trén cac dia moi truong. Chon nhitng khuan
lac roi, chiém wu thé; tiép tuc dung que cdy vo trung cdy ria sang moi truong TCBS cho dén ltc
chon dugc khudn lac thuan. Tién hanh nhudém vi khuan theo phuong phép cta Christian Gram,
1884. Sau d9, thit test sinh héa bang kit thit Microgen GNA+B ID (Anh) d€ dinh danh vi khuan.
Thi nghiém dwoc 14p lai ba Tan.

Hiéu lwc diét khuin caa hé vat liéu nano TiO:-Ag/DO/Alg d8i véi vi khudn Vibrio

parahaemolyticus

Thir hoat tinh tec ché'vi khudn bang phwong phdp khuéch tin dia thach: Phuong phép thit hoat
tinh e ché€ vi khuan la phuong phap ctia Tsai et al. [8] c6 diéu chinh phut hop véi diéu kién cua
phong thi nghiém tai Khoa Thuy san, treong Dai hoc Nong Lam, Dai hoc Hué

Khuan lac vi khuan dwgc cdy chuyén sang 5 mL moi treong Luria-Bertani (LB) long va
lac qua dém & 37 °C. Dia thtt hoat tinh dwoc chudn bi bang cach cdy trai 200 uL dich khuan V.
parahaemolyticus, nong do twong dwong 10¢ CFU/mL dan déu 1én bé mdt dia petri chita moi
treong ChromoGel™ Vibrio agar, d€ kho.

Céc khoanh gidy thdm duong kinh khoang 7,8 mm duwoc ngadm bao hoa trong dung dich
nano TiO2-Ag/DO/Alg véi cac nong d6 khac nhau: 35 ppm, 40 ppm, 45 ppm va 50 ppm va trong
dung dich DO néng d6 1000 ppm sau d6 dat lén dia thach nuéi ¢ 37 °C. Sau 24 gio, hoat tinh tic
ché& khudn duoc danh gia bang cach do ban kinh (BK) vong tic ché vi sinh vat bang cong thtrc:
BK (mm) = D - d; trong d6 D la duong kinh vong v6 khuan va d = 7,8 mm la duwong kinh khoanh
gidy tham. O nghiém thitc d6i ching, thay dung dich nano TiO2-Ag/DO/Alg bang nudc cat. Thi

nghiém dwoc ldp lai ba [an va 14y gia tri ban kinh trung binh.
22 Xtelyséliéu

S6 liéu duoc xtt ly theo phuong phap thong ké sinh vat hoc trén phan mém Microsoft
Excel 2017 va SPSS 16.0 d€ phan tich thong ké ANOVA ¢ mtc y nghia a = 0,05.
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3 K&t qua va thao luan
3.1 Pic diém tom Chan tréng bi bénh hoai ttt gan tuy

Kh6i lwong va chiéu dai cia mau tdm gidng o giai doan Pz dwoc trinh bay & Bang 1.
Trong qua trinh thu mau, chting t6i nhan thay tom bo &n, hoat ddng cham chap, boi 1o do, gay

mon, vo mém, than nhiin, mang sdm hodc den, teo gan tuy.

Bang 1. Chiéu dai, khéi lugng mAu tom bénh

Chiéu dai trung binh  Khéi lugng trung binh

. . 51
Pia diém Ngay tugi D0 uomg +SD +SD
(con)
(cm) (gram)
Xa bién Huong 18 30 5,6 +0,90 1,1+£0,5
Huyén Phong Dién 24 30 5,8+ 0,70 1,3+0,4

3.2 Phan lap vi khuln Vibrio parahaemolyticus

Sau 2 dot thu mau, 30 con/dot, ching t6i tién hanh nuoi cdy, phan lap trén moi truong
TCBS, chon khudn lac wu thé d€ cdy chuyén. Quan sat két qua phéan lap sau 2448 gio da xac
dinh duwgc mot loai khuén lac v6i ddc diém dugce trinh bay ¢ Bang 2 va Hinh 2.

Bang 2. Dic diém hinh théi khuén lac vi khudn gay bénh AHPNS trén tom Chan trang

tai Tinh Thira Thién Hué
Hinh thai Loai A
Hinh dang khuén lac Tron to, khong déu, dang dia, nhdn béng, cé vién
Mau séc khuan lac Mau xanh dam
Kich thudce khuén lac (mm) 2,25+0,15
Déc diém khuéch tan Khéng lam bién d6i moéi truong TCBS

A

Hinh 2. Khuan lac vi khuan phén 14p trén tom Chan trzfmg bi bénh AHPNS
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3.3 Nhudm Gram vi khudn giy bénh

Tién hanh nhudém Gram loai vi khuan phan lap duoc va quan sat dudi kinh hién vi 100%,
chting t6i nhan thay loai vi khuan nay cé dang que ngan, hoi cong va bat mau hong. Diéu d6

ching to day la chung vi khudn thudc nhém vi khudn Gram (-).

A

Hinh 3. Két qua nhuém Gram loai A
3.4  Thu test sinh hoa vi khuan giy bénh

Trén co so ddc diém hinh thai (Bang 2), két qua nhuom Gram (Hinh 3), két qua thw test
sinh — héa (Bang 3): Loai nay 1a vi khudn Gram (-), t& bao cé dang hinh que ngén, hoi cong, c6
kha nang di dong, phat trién trén mdi truong TCBS, cho khuan lac mau 16 rét, khong c6 kha
nang 1én men duong. Cén ct vao phan loai cia Nguyén Lan Diing va cdng sy va Nguyén
Trong Nghia va cong sw, ching t6i budc dau két luan vi khuan phan lap dwoc la Vibrio
parahaemolyticus [6] [7]. Theo nghién cttu ctia Loc Tran et al. Vibrio parahaemolyticus la tac nhan
chinh gay bénh AHPNS trén tom Chan trang [5].

Bang 3. Dac diém sinh - héa cac chung vi khudn phan lap duoc trén TTCT

STT Phan tGng Loai A
1 Lysine +
2 Ornithine +
3 Sinh H2S -
4 Glucose +
5 Mannitol +
6 Xylose -
7 ON.P.G —
8 Indole +
9 Urease -

10 V.P. -
11 Citrate -
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STT Phan tng Loai A
12 T.D.A -
13 Gelatin +
14 Malonate -
15 Inositol -
16 Sorbitol -
17 Rhamnose -
18 Sucrose -
19 Lactose -
20 Arabinose +
21 Adonitol -
22 Raffinose -
23 Salicin -
24 Arginine -
25 Nitrate +
26 Gram -
Két luan Vibrio parahaemolyticus

Ghi cha: (+) la dwong tinh, (-) 1a &m tinh

Dénh gia hiéu lyc diét khudn caa hé vat liéu nano TiO:2-Ag/DO/Alg d6i véi vi khudn Vibrio

parahaemolyticus

Két qua danh gia hiéu luc diét khuan cua hé nano TiO:-Ag/DO/Alg va khang sinh DO
déi voi Vibrio parahaemolyticus (Bang 4) cho thdy ca khang sinh DO va hé nano TiO2-Ag/DO/Alg
déu c6 kha nang khang chung vi khuan ndi trén. Tuy nhién, hé nano cho duong kinh vong tron
khang khudn 16n hon so v6i khang sinh DO. Hé nano TiO2-Ag/DO/Alg c6 kha ndng khang
khuén t6t nhdt ¢ nong dd 50 ppm va kém nhéat ¢ néong d6 35 ppm. Diéu nay chiung t6 hé vat
liéu nano t6 hop mang khang sinh TiO2-Ag/DO/Alg c6 hoat tinh khang khuan t6t hon so véi
khang sinh DO thong thuong. Viéc sit dung khang sinh dé diéu tri bénh do vi khuan thuong
gay ra hién tuong nhon thudc, khang thudc [2]. Bén canh d6, viéc sit dung khang sinh dé gay
hai cho sttc khoe ctia nguoi tiéu dung do viéc ton du khang sinh trong co thé dong vat thay san.
Vi vay, viéc sit dung hé vat liéu nano mang thudc dem dén hiéu qua tich cuc: giam du luwgng
khang sinh, tang hiéu qua tac dong lén t€ bao tac nhan gay bénh. Day la mot giai phap hitu ich

va bao dam an toan san pham thay san.
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Bang 4. Kha ning khang khuédn cta khang sinh DO va hé nano d6i véi vi khuan Vibrio spp.

Puong kinh vong khang khuin + SD (mm)

Hoat chat Nong d6 (ppm)
V. parahaemolyticus
Nano 35 18,3>+ 1,04
Nano 40 19,0¢+ 0,49
Nano 45 20,14+ 0,46
Nano 50 24,1+ 0,54
Khég%;mh 10° 17,12 0,52

M = SD: trung binh mAau = d6 1éch chuén; Céc ky twea, b, ¢, d, e th& hién sy sai khéac c6 y nghia thong ké
gitta cdc nhom trong cling mét cot (p < 0,05).

4  Kétluan

Két qua nghién cttu cho thdy hiéu luc diét khuan Vibrio parahaemolyticus cua hé nano
TiO2-Ag/DO/Alg véi nong d6 50 ppm manh nhat va yéu nhat ¢ nong d6 35 ppm. Ngoai ra, hé
nano thé hién hoat tinh khang khuidn manh hon so véi khang sinh théng thuong DO. Tuy
nhién, nghién cttu hiéu lyc diét khuan cua hé nano déi véi vi khudn Vibrio spp. chi méi duoc
tién hanh trong diéu kién in vitro. Do d6, can trién khai can tht nghiém hoat tinh diét khuan
ctia hé nano d6i véi vi khuan Vibrio spp. trén md hinh in-vivo (bé cdm nhiém) va ex-vivo (ao

nudi tom).

Loi cam on
Chung t6i xin chan thanh cam on Vién Khoa hoc Vit Liéu, Vién Han Lam Khoa Hoc va
Cong nghé Viét Nam da cung cip hé vat liéu nano. Chan thanh cam on du an ”Ung dung cong
nghé nano trong nudi tom tai Viét Nam” thudc du én trong diém cdp Vién han lam “Ung dung
cong nghé nano trong nong nghiép” do Vién Cong Nghé Mo6i Truong, Vién Han Lam Khoa hoc
Va Cong Nghé Viét Nam cht tri da hd trg kinh phi dé hoan thanh nghién ctru nay.
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EVALUATION OF ANTIBACTERIAL ABILITY OF
NANOCOMPOSITE MATERIAL CONTAINING ANTIBIOTIC
AGAINST VIBRIO PARAHAEMOLYTICUS CAUSING ACUTE

HAEPATOPANCREATIC NECROSIS SYNDROME (AHPNS)
ON WHITE LEG SHRIMP Litopenaeus vannamei (Boone, 1931)

Mac Nhu Binh'™ Le Thi Kim Anh?, Tran Nguyen Thao!, Nguyen Huu Thinh', Nguyen Thi
Thanh Thuy?!, Hoang Thi Yen Nhi!, Ha Phuong Thu?, Pang Dinh Kim3
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Abstract: The antibacterial activity of the Ag-TiO>-Doxycycline-Alginate (TiO:-Ag/DO/Alg)
nanocomposite material against Vibrio parahaemolyticus, causing acute haepatopancreatic necrosis
syndrome (AHPNS) in white leg shrimp is evaluated in this study. The TiO2-Ag/DO/Alg nanomaterial was
synthesized at the Institute Materials Sciences — Vietnam Academy of Science and Technology. Vibrio
parahaemolyticus was isolated from 60 shrimp samples on the basis of disease symptoms, morphological
characteristics and ecological characteristics. The results show that the TiO2>-Ag/DO/Alg nanosystem is
more effective than the conventional doxycycline antibiotic (p < 0.05). The inhibition zone diameter of the

nanomaterial at the concentration of 50 ppm is larger than that of doxycycline at the concentration of 1000
ppm (p <0.05).
Keywords: TiO2-Ag/DO/Alg, Vibrio parahaemolyticus, AHPNS
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