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Abstract

The study on the status of capture and management of trawl-net fishery was conducted from October 2017 to May
2018 in coastal areas of Soc Trang and Ben Tre provinces. 90 households conducting trawl-net were interviewed
on main contents such as technical and financial aspects . The results showed that the highest number of fishing
boats with the trawl-net in two provinces of Mekong delta was recorded. The fishing season of single trawling was
from January to December. The capacity of trawl-net boats in Soc Trang province was 37.5 CV and in Ben Tre was
38.9 CV. The fishing yield and ratio of trash-fish of trawl-net fishery in Soc Trang province (16.7 tons/year; 39.7%)
were higher than that in Ben Tre province (15.5 tons/year; 33.32%); the profits and benefit ratios of trawling in
Soc Trang (6.28 million VND/trip; 0.44 times) were also higher than that in Ben Tre province (3.38 million VND/
trip; 0.38 times). For the sustainable fisheries by trawl-net, the development and management of fishery resources
should be promoted, supporting fishermen to apply loan with low interest rates, and training fishermen to use fishing
equipment to increase their fishing efficiency.
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HIEU QUA CUA CHUNG AEROMONAS HYDROPHILA NHUQC POC SUDUNG
LAM VAC-XIN CHO AN TRONG PHONG BENH XUAT HUYET CA TRA GIONG
Vii Thi Thanh Huong', Nguyén Héng Diic?,
Lé Thi Thu Thao', Ngé Huynh Phuong Théo', Nguyén Qudc Binh!

TOM TAT
Nghé nudi ca tra (Pangasianodon hypophthalmus) & Viét Nam hién dang bi de doa bdi cac dgt bung phat dich
bénh, bénh xuat huyét do Aeromonas hydrophila 1a mot trong nhiing bénh phd bién nhit véi ty 1¢ that thoat cao.
Trong nghién ctiu nay, chung A. hydrophila d6t bién nhugc doc (M14) tao ra bang phuong phap knock-out gen aroA
dugc st dung duéi dang vic-xin cho dn d€ khao sat hiéu qua bao vé trudc chiing hoang dai & diéu kién phong thi
nghiém trén ca tra gidng (trong lugng 8 + 2 g). Két qua cho thdy hiéu qua bao vé (RPS) dat 64%. Xt ly vac xin bang
phuong phap cho dn can dugc hoan thién hon nita d€ san xuét vac xin phong bénh xudt huyét trén ca tra.

T khéa: Aeromonas hydrophila, bénh xudt huyét, cd tra, chung dot bién nhugc doc, vic xin cho dn

L. DAT VAN BE

Nganh thuy san Viét Nam déng vai trd6 quan
trong trong su phat trién kinh t€ dat nudc véi quy
mo ngay cang md rong trong nén kinh t€ quéc
dan. Trong s6 cdc mat hang thuy san, san phim tu

ca tra mang lai ham lugng dinh dudng cao, t6t cho
stic khoe, dugc nhiéu ngudi trong va ngoai nudc ua
dung. Theo Hiép hoi Ché bién va Xuét khdu Thuay
san Viét Nam (VASEP) (2017), kim ngach xudt khau
ca tra trong nam 2017 dat 1,78 ty USD, dién tich mat

'Phong Cong nghé sinh hoc Thiy san, Trung tam Cong nghé sinh hoc TP. H6 Chi Minh
2Trudng Dai hoc Quéc té - Pai hoc Quéc gia TP. H6 Chi Minh
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nudc tha nudi ca tra dat 5.230 ha, san lugng dat 1.250
nghin tin. Tuy nhién, bénh do vi khudn trén ca tra
van dang la van dé 16n nhét can kiém soét, ddc biét
bénh xudt huyét do vi khuén Aeromonas hydrophila
la bénh phé bién, xay ra quanh nim, tap trung vao
dau mua kho, dic biét 1a khi cd bi stress nhu sau khi
troi mua, thiét hai nghiém trong cho ngudi nudi (Tu
Thanh Dung, 2015). Mot trong nhiing phuong phap
ngtia bénh hitu hiéu, an toan va bén viing trong nuoi
ca la st dung vac xin.

Nim 2016, vic xin ALPHA JECT ®© Panga 2 san
xudt boi Pharmaq da dugc cap phép luu hanh. Day
1a mot loai véc xin chét, st dung bang phuong phap
tiém giap phong bénh xuat huyét do A. hydrophila
va bénh gan thin mu do Edwardsiella ictaluri
(VASEP, 2016).

Mic du co ty 1é bao ho cao, phuong phéap tiém
véc xin van con nhiéu han ché vé mat kinh phi, nhin
luc va rui ro thuong tich cao cho ca (Mutoloki et al.,
2008). Phuong phap ngam c6 hiéu qua va thuc té khi
tién hanh xdc dinh dép ting mién dich cho cd véi s6
lugng 16n. Tuy nhién, vé mit thuc tién, vac xin cho
an dé dang stt dung d6i v6i ngudi nudi va thuan tién
cho giai doan cé bat dau dn thuc dn cong nghiép.
Cho dén nay, 6 Viét Nam chua c6 vic xin séng phong
bénh cho ca tra dang cho an dugc thuong mai.

Vic xin s6ng nhugc doc dang cho an dang dugc
phat trién manh mé trén thé giéi d€ ing dung trong
thay san. Gan day nhét la nghién ctiu cta Nagaraj
Chatakondi va cong su cho thdy véc xin séng nhugc
doc E. ictaluri dang cho an khi chting ngtia cho hai
dong ca nheo channel catfish (Ictalurus punctatus)
va hybrid catfish (Ictalurus punctatus) & 4 liéu ti
4 x 10°- 3,2 x 107 t€ bao vac xin séng/g thtic anco ti
1é chét sau cong doc trong khoang 10,4 - 19,4%. Doi
v6i ca khong duge chung ngtia vac xin, ti 1é chét 1a
73 - 85% (Nagaraj Chatakondi, 2018).

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiu

Cé4 tra giong (Pangasianodon hypophthalmus)
ti 2,5 - 3 thang tudi co trong lugng 8 + 2 g, chiing
Aeromonas hydrophila hoang dai va chiing dot bién
nhugc doc M14 st dung trong nghién ctu dugc
cung cép tu Trung tdm Cong nghé sinh hoc thanh
ph6 H6 Chi Minh.

Chung vi khudn Aeromonas hydrophila M14
dot bién nhugc doc st dung nhu mot vic xin séng
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nhugc doc dugce tao ra bing phuong phap knock
out gen aroA da dugc tao ra bsi chinh nhém tac
gia, két qua cho thdy hiéu qua bao vé (RPS) bang
phuong phap tiém va ngam trén 95% (Vi Thi Thanh
Huong, 2016).
2.2. Phuong phap nghién ctu
2.2.1. Chudn bi cd thi nghié¢m

Ca tra bot méi nd trong vong 24 h dugc cung cap
bdi cac trai san xudt ca tra giong dugc nudi trong
bé composite 500 L tai phong thi nghiém cua Trung
tam Cong nghé sinh hoc thanh phé H6 Chi Minh. O
giai doan cd bot (trude 15 ngay tudi), cd duge cho an
moina va artemia. Giai doan 16 - 20 ngay tudi, ca st
dung thiic an la triin chi. Dén giai doan 21 - 45 ngay
tudi cho cd an thic dn cong nghiép 30 do dam xay
nho pht hgp véi kich ¢& miéng ctia ca. Trong qua
trinh nuoi, cac bé nudi thuong xuyén dugce xi phong
nham loai trii thiic 4n thifa, tranh tinh trang 6 nhiém
moi truong nudc, dinh ki 1 - 2 ngay thay nuéc mot
lan (méi lan thay ti 30% - 40% lugng nudc) & tat
ca cac bé, hé thdng suc khi hoat dong 24/24 gis. Ca
nuoéi dén giai doan 2,5 - 3 thang tudi dugc dung cho
cac tht nghiém.

2.2.2. Chudn bi chiung Aeromonas hydrophila dot
bién va hoang dai

Céc chung st dung trong nghién ctiu bao gom
chung A. hydrophila hoang dai (ky hiéu A. hydrophila
AGII) dugc phan lap tai thanh phé Long Xuyén, tinh
An Giang va chiung A. hydrophila d6t bién nhugc
doc (ky hiéu M14) dugc tao ra bang phuong phap
knock-out gen aroA.
a) Chudn bi chiing A. hydrophila djt bién nhuigc doc M 14

D€ chudn bi dich vi khudn A. hydrophila dot
bién, 14y mot 6ng gidng dugc git & -80°C ting sinh
trong 5 mL Luria-Bertani (LB) long (Kay et al., 1985)
c6 bd sung khang sinh ampicillin va kanamycin
(50 pg/mL), nudi cdy qua dém & diéu kién lic 250
vong/phut & 28°C, trong 48 gid. Sau do, 2 mL dich
nudi cdy dugc cdy chuyén vao 100 mL LB long c6 b
sung khang sinh ampicillin va kanamycin (50 pg/mL)
va nudi cdy 250 vong/phuat ¢ 28°C. Khi OD_, dat
khoang tti 1,3 - 1,4 (tuong duong véi mat do 2 x 10°
CFU/mL) dich nuoi cdy dugc ly tam & 2.000 x g/20
phut & 4°C dé loai bd dich ndi thu sinh khéi, sau d6
sinh khéi dugc huyén phu lai trong dung dich NaCL
0,65%. Mat d¢ vi khudn dugc kiém tra bang cich
cdy trai trén moi truong LB ¢6 bd sung khang sinh
ampicillin va kanamycin (50 ug/mL).
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b) Chudn bi chiing A. hydrophila hoang dai AGIT

Tuong ty, d6i v6i chudn bi dich vi khudn
A. hydrophila hoang dai, ldy mot 6ng giong dugc gitl
6 -80°C téng sinh trong 5 mL LB long (Kay et al,
1985) c6 bd sung khang sinh ampicilin (50 pg/mL),
nudi cdy qua dém & diéu kién lac 250 vong/phut &
28°C, trong 16 h. Sau do6, 2 mL dich nuéi cdy dugc
cdy chuyén vao 100 mL LB long c6 bs sung khang
sinh ampicilin (50 pg/mL) va nudi cdy 250 vong/phit
& 28°C. Dich nudi cdy dugc ly tam va thu sinh khoi,
sau d6 huyén phu va pha loang dén OD~1,0
(tuong duong v6i mat do 10° CFU/mL) bing dung
dich NaCl 0,65%. Mat d6 vi khudn dugc kiém tra
bang cach cdy trai trén moi trudng LB c6 b sung
khéng sinh ampicilin (50 ug/mL).

2.2.3. Khdo sdt liéu LD, ctia chiing A. hydrophila
hoang dai AGII trén cd tra giong

Phuong phap xac dinh liéu giy chét 50% (Lethal
Dose 50% - LD50) dugc tién hanh dua theo phuong
phap ctia Reed and Muench (1938). Thi nghiém
bao gom 3 nghiém thtic, méi nghiém thtic 10 ca tra
giong 2,5 - 3 thang tudi. Ca dugc ngam trong x6 5 L
chia dich vi khudn A. hydrophila AGII n6ng d6 10°,
10° va 107 CFU/mL véi thoi gian ngam 30 phut, sau
dé6 céd dugce rtia sach va chuyén vao bé nuoi 100 L,
hang ngay tién hanh ghinhén s6 ca chét. Gia tri LD, |
dugc tinh theo cong thiic sau:

LD_=10@

Trong do: 10 la nong do tai dé so ligng cd song
va cd chét sau thi nghiém la 50%; x dugc tinh theo
cong thiic:

x = (Pa - 50)/(Pa — Pu)

Trong d6 Pa, Pu la ti I¢ can trén va cdn dudi cua
nong do gay chét 50% (Reed, L., & Muench, H., 1938).

Dbongthoi, syhién dién ctia vikhuan A. hydrophila
trong cdc mau ca chét dugc kiém tra bang phuong
phap PCR v6i cdp mébi Aer ddc hiéu cho A. hydrophila
dugc thiét ké dua trén trinh ty gen AHA-0438 (gen
ID: 4490401) ma hoda cho protein Hemolysin cho
kich thudc 191bp (Vi Thi Thanh Huong, 2016).
Khuén lac dugc xac dinh la A. hydrophila dugc ting
sinh lai theo phuong phap tuong tu nhu trong muc
2.2.2 (chudn bi chung A. hydrophila hoang dai AGII)
dé€ dung trong cac tht nghiém cong doc tiép theo.
2.24. Khdo sdt hi¢u qud bdo vé ctia chiing A. hydrophila
dot bién M14 trén cd tra giong

B6 tri thi nghiém: Dich vi khudn M14 sau ting
sinh dugc c6 dic thanh néng d6 2 x 10" CFU/mL va
pha loang bac 10 thanh cdc nong do: 2 x 10, 2 x 108,

2 x 107 CFU/mL. Mbi néng d¢ dugc trén véi thic
an thuy san DT04 (cong ty TNHH TAGS Lai Thiéu)
theo ti 16 10 mL dich vi khudn va 5 g thic dn. Nhu
vy, thiic dn sau khi tron v6i M14 c6 4 nong do 10",
10°, 108, 107 CFU/g, tuong ting véi 4 nghiém thic
1,2, 3, 4. Hon hgp nay sau d6 dugc 4o ddu muc theo
ti1é 10 g thiic dn va 1 mL ddu myc nhdm han ché sy
that thoat vi khuén va tang sy hdp dan mui vi d6i véi
ca. D€ ting hiéu sudt dn clia ca, ca tra giong (8 + 2 g)
bi nhin &n mot ngay trudc khi cho an thic an co6
vi khudn M14. Cé (20 con/nghiém thitic) dugc cho
an lién tuc trong nim ngdy, méi ngay in 2 1an. O
nghiém thtic 5, ca dugc ngdm véi chung M14 néng
d¢ 10’ CFU/mL trong bé 5 L, thoi gian ngdm 30 phut,
sau do rda ca sach va dua trd lai b€ nudi. Nghiém
thtic 6 la d6i ching duong khong xti Iy M14, nhung
cong doc véi chiing hoang dai AGII. Nghiém thtic 7
14 d6i chiing am, khong xt ly M14 va khong cong
doc. Ca ¢ cac nghiém thic 5, 6, 7 dugc cho én thic
dn khong chitia chung A. hydrophila dot bién M14.
Mbéi nghiém thtic lap lai 3 lan, tuong Ung véi ba bé,
mobi bé bé tri 20 cd.
Bang 1. Cac nghiém thtic khdo sat hiéu qua bao vé

ctia chung A. hydrophila 46t bién M14 trén ca Tra gidng

T Lending e i
NT1 1x 10" CFU/g Cho an 20
NT2 1 x10° CFU/g Cho dn 20
NT3 1 x10° CFU/g Cho dn 20
NT4 1x10’CFU/g Cho an 20
NT5 1 x10” CFU/mL Ngam 20
NT6 PC (+) 20
NT7 bC(-) 20

14 ngay sau khi cho dn hodc ngam véi ching
A. hydrophila dot bién M14, ca & cac nghiém thtic
dugc cong doc véi chting A. hydrophila AGII & nong
do LD, theo phuong phdp dugc mo ta & trén S6 ligu
cad sOng sot sau 2 tuan cong doc dugce xt ly thong
ké bang phan mém IBM SPSS 20. V6i méi nghiém
thtic, hiéu qua bao vé (RPS) dugc tinh theo cong
thiic (Amend, 1981):

ti 1é chét cia nghiém thtc

RPS (%) =1 - x 100
(%) ti1é chét ctia d6i chiing

2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién nam 2018 tai phong
Cong nghé sinh hoc Thuy san, Trung tam Cong nghé
sinh hoc thanh phé H6 Chi Minh.
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III. KET QUA VA THAO LUAN

3.1. Khao sat liéu LD, cia chang A. hydrophila
hoang dai AGII trén ca Tra giong

Sau 2,5 - 3 thang nudi, ca tra nuodi dat trong lugng
8+ 2 g khde manh, c6 két qua am tinh khi kiém tra su
hién dién ctia A. hydrophila va E. ictaluri bang PCR,
san sang cho tht nghiém. Chang A. hydrophila M14
va AGII sau ting sinh c¢6 néng do 1 x 10° CFU/mL
- 2 x 10° CFU/mL, dugc ly tam, thu sinh khéi va
huyén ph lai trong NaCl 0,65%.

Sau cong doc bing phuong phap ngdm chung
AGII, & nghiém thitc ngdm noéng d6 10" CFU/mL
ca chét lién sau 12 h va ngung chét & ngay thi 3,
tuy nhién & nong d6 10° CFU/mL va 10° CFU/mL ca
chét bat dau tu ngay thi 3 va ngung chét sau 7 ngay.
Nhiing ca chét lién sau ngdm chung AGII khong c6
d4u hiéu bénh, ca chét sau 2 ngay c6 biéu hién xuat
huyét goc vay bung, vay lung, vay dudi, va phti né
xung quanh héc mat. Céc ca chét dugc phan lap vi
khuén va kiém tra su hién dién A. hydrophila bang
cap moi dinh danh A. hydrophila cho théy tat ca cac
két qua déu duong tinh.

Bang 2. Két qua khao sat lieu LD,

Nong do S8 lugng ca chét Tilé chét
10° CFU/mL 4 40%
10 CFU/mL 5 50%
10 CFU/mL 8 80%

191bp—2>

Hinh 1. Két qua dién di trén gel agarose 1,2% céc san
phdm PCR khudn lac phén lap tii cd chét sau cdm nhiém
ngugc. Giéng 1, 2, 3, 4: San phdm PCR khuén lac phén 13p
tli ca chét; Giéng 5: Déi chiing 4m; Giéng 6 1a thang 1kb
3.2. Khao sat hiéu qua bao vé ctia chiing A. hydrophila
dot bién nhugc doc M14 trén ca tra giong

O cic nghiém thidc (NT) cho dn dich vi khudn
M14 véi néng dé 101 (NT1) 10° (NT2), 10° (NT3)
107 CFU/g (NT4), ti lé ca song sau cong doc lan lugt
1a 5%,7%, 2%, 15% so v6i nghiém thiic ngdm 6 nong
d6 10’ CFU/mL (NT5) la 10%. Trong khi do, & ng-
hiém thuic d6i chiing duong (NT6) (ca khong dugce
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xu ly v6i dich vi khudn M14) sau cong doc, ti 1é ca
chét chila 42% (Hinh 2).

50+

- NT1
40- P = NT2
3 -+ NT3
5 ™ - T2
2 - NT5
=2 207 . & NT6
o g5 . B NT7

a

0- .4‘4';.4 = g

123 45 1011 12 13 14
Ngay
Hinh 2. Biéu d6 ti 1é ca chét sau 14 ngay
codng doc véi chung A. hydrophila AGIT

T s6 liéu ty 1é chét ctia ca, hiéu qua bao vé (RPS)
ctia cac nghiém thtic lan lugt dugc tinh la 88%, 83%,
95%, 64% va 76%. Ty 1¢ chét ctia cac nghiém thiic c6
cung ki hiéu a khong c6 khac biét vé€ mat thong ke,
ngugc lai nghiém thic c6 sy khac biét vé thong ké
khi ¢6 ki hiéu khéc nhau a va b.

Theo két qua thong ké ANOVA véi Duncan
post-hoc test, c6 su khac biét vé mit thong ké trong
ti 1¢ sOng ctia ca & tit ca cac nghiém thiic cho an va
ngam so v6i nghiém thiic déi chiing duong (p < 0,05).
Tuy nhién, gitia nghiém thtic cho dn va nghiém thtic
ngam khong cé su khac biét c6 y nghia, va tuong tu
v6i cac nghiém thtic cho an (p > 0,05). Biéu nay cho
thdy phuong phap cho an c6 thé thay thé phuong
phdp ngam dé€ dua chting d6t bién nhugc doc vao co
thé c4; va do khong c6 su khac biét vé thong ké gitia
ti 1é séng ctia cac nghiém thtic cho &n véi nhau, nén
néng do cho &n 10" CFU/g véi hiéu qua bao vé 64%
la sy lua chon hiéu qua nhét vé mat kinh té va dap
tng dugc tiéu chuin vac xin thiy san 13 hiéu qua
bao vé can dat trén 60%. Trong nghién ctiu vé vac
xin séng nhugc doc E. ictaluri cho ca nheo (chanel
catfish) 7 - 9 cm véi liéu lugng 1 1an an duy nhét
& mat do 4,6 - 6 x 10°CFU/g va 4,6 - 6 x 10’CFU/g
dat hiéu qua béo vé lan lugt 92 - 100% va 97 - 100%
(Embregts va Forlenza, 2016). D€ ting hiéu qua bao
vé ctia chung A. hydrophila dot bién nhugc doc M14
trén ca tra, cdn thém cac nghién ctiu vé cach thuc
phéi tron thic dn véi chung vi khudn, s6 14n cho én,
giai doan phét trién phi hgp ctia cd d€ cho an vic
xin,... Nghién ctiu nay cé y nghia quan trong trong
viéc danh gia hiéu qua bao vé cua ching dot bién
nhugc doc M14 trén ca bang phuong phép cho én,
c6 do an toan va hiéu qua vé mdt kinh té€ cao hon so
v6i phuong phép tiém va ngam.
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IV. KET LUAN VA DE NGHI

4.1. Két luan

Ching A. hydrophila dot bién nhugc doc M14
khi dua vao ca bang phuong phap tron véi thic dn &
nong do 10’ CFU/g, sau 14 ngay cong doc véi chung
A. hydrophila c6 hiéu qua bao vé 1a 64% va c6 tiém
nédng phat trién thanh vac xin cho an dé€ phong ngtia
bénh xudt huyét do A. hydrophila trén ca tra.

4.2. bé nghi

Nghién ctu nay la tién dé d€ phat trién vac xin
phong bénh xudt huyét trén cd tra bing phuong
phap cho an tit d6 can cé nhiing nghién ctiu thém
vé phuong phap tron thiic dn, con duong di cua thiic
an trong rudt cd dé€ gidm sy thét thoat vi khudn M14,
nham ting sy kich thich mién dich va hiéu qua bao
vé cao hon.
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Efficacy of live-attenuated Aeromonas hydrophila oral vaccine against
Hemorrahagic septicemia in Tra catfish fingerling (Pangasianodon hypophthalmus)

Vu Thi Thanh Huong, Nguyen Hong Duc,

Le Thi Thu Thao, Ngo Huynh Phuong Thao, Nguyen Quoc Binh

Abstract

Tra catfish production in Vietnam is currently being threatened by disease outbreaks, among them Hemorrhagic
septicemia disease caused by Aeromonas hydrophila is one of the most prominent, resulting in high mortality. A
mutant strain developed (M14) by knocking out the aroA gene, a reduced virulent strain, was used in this study as
an orally delivered vaccine. The protective efficacy against the virulent wild type in Tra catfish fingerlings (8 + 2g) in
laboratory experiments with the relative percent survival (RPS) of 64%, showed the potential of the strain as a live
attenuated vaccine candidate on average. More studies need to be done for developing commercialized oral vaccine
against hemorrhagic disease on Tra catfish.

Keywords: Aeromonas hydrophila, hemorrhagic, Tra catfish (Pangasianodon hypophthalmus), attenuated mutant
Aeromonas hydrophila, oral vaccine
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