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TOM TAT
Nghién ciru xdc dinh nguong mdt dé ciia tac nhan gy bénh hoai tir gan tuy cap tinh (AHPND) va cdc yéu
16 trong méi treong ao nudi (v sinh, hitu sinh) c6 vai tro quan trong, lam co sé dé dé xudt cdc gidi phdp kiém
sodt tac nhan gdy AHPND trong ao nudi tém thé chan trdng thiwong pham. Nghién cieu nay dé thu va phan tich
mau nwée, mau tém thé chan trdang & 54 ao to6m nghi ngo bi AHPND va mdu nueée, mdu tém thé & 76 ao tom
khéng nghi ngo AHPND tai Nam Pinh, Phii Yén va Bac Liéu tir thang 6/2020 dén thang 6/2022 dé so sdnh,
xdc dinh diém cdt (nguong) cia tac nhan gay AHPND. Sir dung phwong phdp hoi qui da bién va phirong phdp
duwong cong ROC (Receiver Operating Charactetistic) trén SPSS dé xir Iy cdc s6 liéu thu dwoe, két qud cho thdy
o nguong mdt dé 1,6 x 10° cfu/g (gan tuy tom) va 1,3 < 10° cfu/mL (nudc ao nudi), V. parahaemolyticus mang
gen pird/pirB giy AHPND la ré rang nhat. Ngodi ra, cdc yéu té hitu sinh va vé sinh, gom: Vibrio spp. nuée
ao nudi va trong gan tuy tom theo thir tw > 6,7 x 10° cfu/mL va > 1,2 x 10* cfu/g; V. parahaemolyticus nudc ao
nudi va trong gan tuy tom theo thir tw > 4,7 < 10° cfu/mL va > 7,7 x 10° cfu/g; do man > 30,5%o; pH > 8,15;
NO,; > 0,015mg/L; TSS > 14,15 mg/L ciing c6 moi quan hé ré rang, c¢é y nghia thong ké (p<0,05), gép phan
lam cho t6m thé chan trang bi AHPND trong ao nuéi thirong pham. Mdt khdc, bai bdo ciing da chi ra cdc gidi
phap kiém sodt vi khudn gdy AHPND duwéi ngieong tir viéc tong hop cdc két qua nghién ciru truede: kiém sodt
chdt ché chdt lwong dau vao trong qud trinh nudi; sir dung chat khang khudn c6 nguon goc tir ti nhién; sir dung
thue khudn thé déc hiéu; sir dung cdc cong nghé qudn 1y chat lwong nwée trong nudi tom; sir dung dinh ky ché
pham sinh hoc (Bacillus spp., Lactobacillus spp.,...) két hop cdc chat lam tang kha ndng mién dich khéng dic
hiéu, va cudi cing la viéc sir dung khdng sinh.
Tir khéa: Tom thé chan trang, AHPND, dwong cong ROC.
ABSTRACT

The study determined the density threshold of the causative agent of acute hepatopancreatic necrosis
disease (AHPND) and the pond environment factors (biotic factors, abiotic factors) that play an important role
as a basis to propose solutions to control the causative agent of AHPND in commercial white leg shrimp ponds.
This study collected and analyzed water samples, white leg shrimp samples from 54 ponds with suspected
AHPND and water samples, white leg shrimp samples from 76 ponds without suspected AHPND in Nam Dinh,
Phu Yen and Bac Lieu provinces since June 2020 to June 2022 to compare and determine the cut-off point
(threshold) of the causative agent of AHPND. Using multivariate regression and ROC (Receiver Operating
Charactetistic) curve method on specialized biological statistical software SPSS to process the obtained data,
the results showed that the density threshold is 1.6 x 103 cfu/g and 1.3 x 103 cfu/mL, V. parahaemolyticus
carrying the pirA/pirB gene causing AHPND was the most obvious. In addition, biotic and abiotic factors,
including: Vibrio spp. pond water and shrimp hepatopancreas in the order of > 6.7 % 103 cfu/mL and > 1.2
x 104 cfu/g; V. parahaemolyticus pond water and shrimp hepatopancreas in the order of > 4.7 x 103 cfu/mL
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and > 7.7 % 103 cfu/g; salinity > 30.5%o, pH > 8.15; NO2- > 0.015mg/L; TSS > 14.15 mg/L also had a clear
and statistically significant relationship (p < 0.05), contributing to whiteleg shrimp suffering from AHPND in
grow-out ponds. On the other hand, the article also pointed out solutions to control bacteria causing AHPND
below threshold from the synthesis of previous research results: strict control of input quality in the rearing
process, using antibacterial substances of natural origin, use specific bacteriophages; using water quality
management technologies in shrimp farming, periodic use of probiotics (Bacillus spp., Lactobacillus spp.,...)
in combination with non-specific immunomodulators, and finally the use of antibiotics.

Keywords: Whiteleg shrimp, Acute Hepatopancreatic Necrosis Disease, Receiver Operating Charactetistic

curve.

I. PAT VAN DE

Bénh hoai tir gan tuy cip tinh (AHPND)
trén tom thé chan tring nudi thuong pham la
mdi de doa nghiém trong trén toan cau, dic
biét ddi v6i nganh nuoi tom coéng nghiép Viét
Nam ké tir khi phat hién ddu tién ¢ Trung Qudc
nam 2009 [3], [10]. AHPND ciing dugc phat
hién & Mexico va cac quoc gia ving Nam My
trong giai doan 2013 - 2015 [6], [13]. Tom thé
chan trang bi AHPND c6 biéu hién tuyén gan
tuy bi sung hoéc teo, c6 mau sic bét thuong,
duong tiéu hoa rong hodc khong day thic an,
v6 mém, mau sic nhot nhat, ty 1& chét 1én dén
100% & giai doan tom non va c6 thé lay lan
nhanh giira cac vung nudi tom [10], [11]. Bénh
¢6 lién quan dén viéc quan 1y méi trudng ao
nuoi tom, trong d6 tac nhan gay bénh da dugc
xac dinh 1a mot ching Vibrio parahaemolyticus
mang plasmid pVA1 chira gene san sinh ra 2
loai protein PirAvp va PirBv, 1a doc t6 pha huy
tuyén gan tuy ctia tom bi bénh [9], [14]. Tuy
nhién, cho dén nay & Viét Nam chua c6 nghién
clru nao d& cap viéc xac dinh gia tri ngudng
cua tdc nhan gdy AHPND trong ao nudi tom
thé chan trang thuong pham dya vao viéc thu
va phan tich mau nudc, mau tom thé chan
trang nghi ngd va khong nghi ngy AHPND dé
so sanh, phan tich hdi qui, xac dinh diém cit
(ngudng) bang phin mém théng ké sinh hoc
chuyén dung SPSS.

Nham 1am co s& dé dé xuét cac giai phap
kiém soat tac nhan gdy AHPND dua trén viéc
tim ra ngudng gay bénh cua tac nhan trong
dleu kién cuy thé tai cic ao nudi tom thé chan
trang thuong pham, ching t6i thuc hién nghién
ctu “Xac dinh gia tri ngudng cua tac nhan gay
bénh hoai tir gan tuy cap ¢ tdm thé chan trang
trong ao nuoi tom thu(mg pham va dé xuat giai
phép phong ‘ngura”. Nghién ctru nay 1a két qua
cta d& tai cip Bo: “Nghién ciru xay dung quy
trinh kiém soat bénh do vi khuin gy ra trén
mot s6 d6i tugng thily san quan trong” do Vién
Nghién ctru Nudi trong Thuy san III cha tri
thue hién tir nam 2020-2023.

II. PHUONG PHAP NGHIEN CUU

2.1. Thu thap, phan tich miu dé xac dinh
gia tri diém cit (nguong)

Thu thap miu nudc va miu tom thé chan
trang cuing mot thoi diém tai cac ao nudi tom
thuong pham ¢ cac tinh Nam Dinh (xi Bach
Long, huyén Giao Thuy; xd Hai Triéu, huyén
Hai Hau; thi trdn Rang Pong, huyén Nghia
Hung), Pht Yén (xa8 Xuan Canh, thi xa Song
Cau; x3 An Ninh bong, huyén Tuy An; xa Hoa
Hiép Nam, thi xa Péng Hoa) va Bac Liéu (xa
Vinh Hau, xa Vinh Thinh, huyén Hoa Binh;
phudng Nha Mat, thanh phd Bac Liéu) tir thang
6/2020 dén thang 6/2022. S6 lwong méu thu
duoc thé hién & Bang 1.

Bang 1. S6 lwgng miu thu (t6m va nuéc ao twong ing) & cac tinh Nam DPinh, Phii Yén va Bac Liéu

Pia diém thu miu 2
. P = Tong
Nam Dinh Phu Yén Bac Liéu
Ao nghi ngd bi AHPND (ao) 17 21 20 54
Ao khong nghi ngd bi AHPND (ao) 24 22 26 76
Téng (ao) 41 43 46 130
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Ao nudi nghi ngd bi AHPND la ao c6 tom
thé chan tring biéu hién dau hiéu bénh 1y dic
trung cua AHPND (hoat dong khong binh
thudng, hay tip mé/rét day; gan tuy teo, co d6m
den). Ao nudi khong nghi ngd bi AHPND la
nhiing ao khong thudc ao nghi ngd bi AHPND.

Mau thu dugc van chuyén vé phong thi
nghiém ctia Vién Nghién ctru Nudi trong Thuy
san III (sb 02 Pang Tat, Nha Trang, Khanh
Hoa) bang thung lanh dé phan tich. Riéng nhiét
do, pH, d6 man nudc ao dugc do tai noi thu
mau bang may do da chi tiéu Horiba, c6 do
chinh xac 0,01 don vi do.

Toém thé chén tring thu & cic ao duge phén tich
cac chi tiéu: Vparahaemolyticus mang gen pirA/
pirB, Vpamhaemolytzcus va Vibrio spp. trong tom.

Mau nuée dwa vé phong thi nghiém phan
tich cac chi tiéu: N-NH, N-NO,, TSS, mat
d6 Vibrio spp., V. parahaemolytzcus va V.
parahaemolyticus mang gen pirA/pirB bing
phuong phap thé hién & Bang 2.

Phuong phéap dinh luong Vibrio spp., V.
parahaemolyticus va V. parahaemolyticus
mang gen pirA/pirB trong cac mau tom va mau
nude, cu thé trinh ty cac bude nhu sau:

+ Dinh lugng Vibrio spp. tong so (cfu/mL
hodc g) bang viéc nudi cdy trén moi truong dic
thu TCBS.

+ Dinh luong V. parahaemolyticus dugc
thuc hién béng viéc nudi cac khuén lac xanh
(trén TCBS) trén moi truong chuyén bict
Chrom agar. S6 khuén lac (cfu/mL hodc g) co
mau tim hoa ca trén méi truong Chrom agar do
chinh 1a V. parahaemolyticus.

+ Xac dinh mat d6 V. parahaemolyticus
mang gen pirA/pirB (cfu/mL hodc g) bang
viéc sir dung phuong phap Realtime PCR kiém
tra cac khuan lac mau tim hoa ca (trén moi
truong Chrom agar), khuén lac nao cho két qua
duong tinh v&i cap mdéi AHPND, d6 chinh 1a
V. parahaemolyticus mang gen pirA/pirB gy
AHPND tom thé chén tring.

Bang 2. Phuong phap phén tich céc chi tiéu méi truedng nwéc & ao nudi tém thé chan tring

TT Chi tiéu

Phwong phap phén tich

1 N-NO, (mg/L)

Diazotization Method (Method 8507 Hach)

2 |N-NH, (mg/L)

Salicylate Method (Method 8155 Hach)

3 |TSS (mglL)

TCVN 6625:2000

2.2. Phwong phap xir Iy s6 liéu

- St dung phép kiém dinh Independent-
Samples T-Test trén SPSS ver 20.0 [8] cho cac
s6 liéu thu dugc dé so sanh su khac biét trung
binh giita cac bién dinh luong véi cac gia tri
khac nhau ctia mot bién dinh tinh.

- X4c dinh diém cét (ngudng) bang phuong
phap duong cong ROC trén SPSS, cu thé:

Xac dinh diém cit (ngudng) dua trén sb
li¢u do, phan tich dugc (cac bién doc lap dinh
lugng) gém: dd man, pH, N-NO,, N-NH,
TSS, Vibrio spp., V. parahaemolyticus, V.
parahaemolyticus mang gen pirA/pirB trong
nudc; Vibrio spp., V. parahaemolyticus, V.
parahaemolyticus mang gen pirA/pirB trong
mau tom véi bénh trang tom tom thé chan
trang (bién phu thudc), c6 2 trang thai phan
biét: co/khong AHPND. Nghia 1a tim diém cit
(ngudng) co6 do nhay va do dic hiéu cao nhat
khi phan tich cac s6 lidu thu dugc bang phuong
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phép duong cong ROC trén SPSS.

Piém cit (ngudng) 1a diém c6 chi s6 J
(Youden index) cao nhat. Chi s6 J 1a tri s6 cao
nhét cta téng dd nhay (Se) va do dac hiéu (Sp)
trir di 1, nghia la J= max (Se+Sp-1). St dung
bang toa d¢ ciia duong cong ROC (Coordinates
of the Curve) trong két qua phan tich bang
SPSS dé xac dinh gia trj J.

Mbi diém trén dudng cong ROC la toa
d6 twong ung voi tan suat duong tinh that
(46 nhay) trén truc tung va tan suit duong
tinh gia (1- d¢ dac hiéu) trén truc hoanh.
Puong biéu dién cang 1éch vé phia trén, bén
trai thi sy phan biét gitra 2 trang thai (co/
khéng AHPND) cang r6. B¢ chinh xac dugc
do luong bang ving dudi dudng cong ROC
(AUC-Area Under the Curve), la tich phan
cua ham y (d6 nhay) theo x (1-d¢ dac hi¢u).
Phuong phap danh gia dua vao thang gia tri
AUC nhu Bang 3 [12].
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Béang 3. Panh gia y nghia ctia viing duéi dwong cong ROC (AUC)

Gia trj AUC Y nghia
0,9-1,0 (90-100%) Tuyét hao
0,8-0,9 (80-90%) Rét tot
0,7-0,8 (70-80%) Tét
0,6-0,7 (60-70%) Tam duoc
0,5-0,6 (50-60%) Khong gié tri

Do nhay (Sensitivity-Se) cia mdt thu
nghiém la ty 1¢ nhiing truong hop thuc su
¢6 bénh (AHPND) va c6 két qua xét nghiém
duong tinh voi tdc nhan gay bénh (duong tinh
that) trong toan bd cac truong hop c6 két qua
duong tinh (duong tinh that va am tinh gia).

Do dac hiéu (Specificity-Sp) ciia mot thur
nghiém la ty 1¢ nhiing truong hop thuc su
khong c6 bénh (AHPND) va co két qua xét
nghiém am tinh vai tdc nhan gay bénh (am tinh
that) trong toan bd cac truong hop co két qua
am tinh (am tinh that va duong tinh gia).

Gia tri tién doan duong (Positive Predictive
Value - PPV) 1a ty 1¢ giita cac két qua xét
nghiém duong tinh voéi tac nhan gay bénh
(duong tinh that) so voi tong sb cac két qua
xét nghiém dwong tinh, hay chinh 1a xac sudt
bi bénh ciia dan tom c6 két qua duong tinh qua
thr nghiém.

Gia tri tién doan am (Negative Predictive
Value - NPV) 1a ty 1¢ gitta cac két qua xét
nghiém am tinh véi tdc nhan gay bénh (dm tinh
that) so v6i tong sd cac két qua xét nghiém 4m
tinh, hay chinh 1a xac suét khong bi bénh cua
dan tom c6 két qua am tinh qua thir nghiém.

Str dung phén tich hdi qui nhi phan da bién
(binary logistic) trén SPSS [8] dé xac dinh gia
tri tién doan két qua tom thé chéan tring nudi
thuong pham trong ao bi AHPND (gia tri tién
doéan duong -PPV) hay khong bi AHPND (gia
tri tién doan am-NPV).

III. KET QUA VA THAO LUAN

3.1. Két qua thong ké mé td mau nghién ctru

Két qua thong ké mo ta miu nghién ctru
(cac yéu té moi trudng nude/tdm trong cac ao
nghi ngo/khong nghi ngd c6 tom bi AHPND)
dugc trinh bay ¢ Bang 4.

Biang 4. Thong ké mé ta cac yéu t6 méi truomg nuwdc/tdm & ao nghi ngd cé va khong ¢é tdom bi AHPND

Ao tom khong bi AHPND Ao tom bi AHPND
Cac yéu to N Trung binh N Trung binh p
(Nho nhét-Lén nhét) (Nho nhét-Lén nhét)

Tém thé chin tring
Vibrio spp. tom (cfu/g) 54 [3,7x10° (<10 - 1,1x10%) | 54 [ 2,2x10° (4,0x10° - 7,8x10%) | 0,000
(Izgl‘ghaemdy lieus M| 54 11 2x10° (<10 - 7.4x10°) | 54 | 8,3x10% (3,2x10° - 4,3x10%) | 0,000
V.parahaemolyticus mang . 5 .
con pirA/pirB (ofu/g) 54 <10 54 | 8,0x10* (3,2x10° - 4,3x10%) | 0,000
Trong moi troedng nwéce
Vibrio spp. nuée (cfu/ml) | 54 | 1,6x10° (0 - 4,5x10°) | 54 | 6,0x10* (3,0x10° - 2,2x10%) [ 0,000
V.parahaemolyticus nuSe | g4 |5 g 1020~ 3.0x10% | 54 | 4.0x10° (2.9x10°- 1,0x10°) 0,000
(cfu/mL)
V.parahaemolyticus mang . s .
con pirA/pirB (ofu/g) 54 <10 54 | 3,4x10% (2,7x10° - 9,9x10%) | 0,000

Nhiét do (°C) 76 | 28,80 (24,00 - 32,40) | 54 | 30,00 (24,00 - 33,40) 0,002

Do man (%) 76 | 29,00 (27,00 —32,00) | 54 | 31,00 (26,00 — 32,00) | 0,000
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Ao tom khéng bi AHPND Ao tom bi AHPND
Cic yéu td N Trung binh ) N Trung binh ) p
(Nhé nhat-Lén nhat) (Nhoé nhat-Lon nhat)

pH 76 7,90 (7,40 - 8,50) 54 8,30 (7,20 - 8,80) 0,000
N-NH," (mg/L) 54 1 0,032 (0,006 -0,130) | 54 0,106 (0,010 - 0,185) | 0,000
N-NO, (mg/L) 541 0,011 (0,001 - 0,041) | 54 0,048 (0,002 - 0,148) | 0,000
TSS (mg/L) 54 10,4 (1,1 - 44,0) 54 23,9 (8,9 -51,0) 0,000

N- 86 lieong ao; p- mirc ¥ nghia

Két qua tir Bang 4 cho thdy, ¢ céc ao tom thé
chan tring bi AHPND (t6m c6 biéu hién hoat
dong khong binh thuong, hay tip mé/rét day;
gan tuy teo, co dém den), trung binh cta mat
d6 vi khuan Vibrio spp., V. parahaemolyticus
va V. parahaemolyticus mang gen pirA/pirB
trong mau gan tuy tom lan lugt theo thir ty 1a:
2,2x10° cfu/g; 8,3x10* cfu/g va 8,0x10* cfu/g,
cao hon dang ké so ao khong bi AHPND
(Bang 4). Tuong tu vay, trung binh mat do
vi khuan Vibrio spp., V. parahaemolyticus, V.
parahaemolyticus mang gen pirA/pirB va céc
thong so: nhigt do, d6 man, N-NH,", N-NO;
, TSS trong mau nudc & cac ao tom thé chan
trang bi AHPND lan luot 1a: 6,4x10* cfu/mL;
4,0x10* cfu/mL; 3,4x10* cfu/mL; 30,00°C;
31,00%0; 8,30; 0,106 mg/L, 0,048 mg/L va
23,9 mg/L, tang so véi ao khong bi AHPND
(Bang 4).

Két qua kiém dinh Independent-Samples
Test trén SPSS cho théy co su khac biét co
¥ nghia théng ké (p<0,05) giita gia tri trung
binh cua cac yéu td: nhiét do, d6 man, N-NO,,
N-NH,", TSS, Vibrio spp., V. parahaemolyticus,
V. parahaemolyticus mang gen pirA/pirB trong

nuéc vayéutd Vibrio spp., V. parahaemolyticus,
V. parahaemolyticus mang gen pirA/pirB trong
gan tuy tom 6 nhitng ao bi AHPND va ao khong
bi AHPND. Piéu nay cho thiy, c6 mdi quan hé
chat ché gitra cac yéu td v6i sy xudt hién cia
bénh hoai tir gan tuy cip tom thé chéan tring
trong ao nudi thwong pham.

3.2. Két qua xac dinh gia tri diém cit
(ngudng) biang phwong phap dwdng cong
ROC

T s6 liéu do hién truong, phan tich trong
phong thi nghiém moi truong nudc cic ao
nuoi thuong pham tom thé chan tring (cac
bién doc lap dinh luong) gdm: Nhiét do, do
mdn, pH, N-NO,", N-NH ", TSS, Vibrio spp.,
V. parahaemolyticus, V.parahaemolyticus
mang gen pirA/pirB trong nudc; cac yéu
t6 Vibrio spp., V. parahaemolyticus, V.
parahaemolyticus mang gen pirA/pirB trong
mau tom thu duoc & cac ao cung thoi diém véi
bénh trang tom thé chan tréng tai ltc thu mau
(bién phu thudc: co/khéong AHPND), duogc
dua vao phan tich bang phuong phap duong
cong ROC trén SPSS. Két qua thu dugc thé
hién ¢ Bang 5 va Hinh 1.

Bang 5. Gia tri diém cit (ngudng) ciia cac yéu t6 vo sinh, hitu sinh trong méi trudmg nwéc ao nudi va
tom nudi c6 tac dong dén AHPND ¢ tom thé chan tring trong ao nudi thwong pham

2z ‘AUC .. | Sensitivity | 1-Specificity
Xk Piém cat | (vung duoi n
Cac yéu to (ngung) | duong cong (d0 nhay) (Sp) J P
ROC) (Se) (1-DB6 dac hiéu)

Trong tém thé chin tring nudi

Vibrio spp. (cfu/g) 1,2x10* 0,969 0,907 0,000 0,907 {0,000
V.parahaemolyticus (cfu/g) | 7,7x10° 0,995 0,944 0,000 0,944 10,000
V.parahaemolyticus mang |y o 150 |1 gop 1,000 0,000 1,000 | 0,000
gen pirA/pirB (cfu/g)
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. S ‘AUC .. | Sensitivity | 1-Specificity
LA X Diém cat | (vung dudi o
Cac yéu to (ngudng) | duong cong (d0 nhay) (Sp) J P
ROC) (Se) (1-DBd dac hiéu)

Trong moi trudng nwéc ao nubdi
Vibrio spp. (cfu/mL) 6,7x103 0,991 0,963 0,000 0,96310,000
Z‘lﬁ’;‘mh"e’""ly ticus (W1 4 2000 | 0,999 0,981 0,000 0,981 {0,000
V.parahaemolyticus mang s
aen pirA/pirB (cfi/ml) 1,3x10 1,000 1,000 0,000 1,000 0,000

Nhi¢t do (°C) 29,95 0,778 0,796 0,224 0,573 10,002
D6 man (%o) 30,50 0,884 0,889 0,276 0,613{0,000
pH 8,15 0,791 0,611 0,079 0,53210,000
N-NH," (mg/l) 0,080 0,891 0,815 0,037 0,77810,000
N-NO, (mg/L) 0,015 0,818 0,759 0,204 0,556 (0,000
TSS (mg/L) 14,15 0,900 0,907 0,130 0,7780,000
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Hinh 1. P4 thi biéu dién viing dwéi dwong cong ROC (AUC) ciia cac bién doc 1ap dinh lwong: Vibrio
spp., V. parahaemolytiucs, V. parahaemolytiucs mang gen pirA/pirB trong miu tém va miu nuwéc (bén
trai) va cac bién doc 1ap dinh lwong (bén phai) thu duge ¢ cic ao nudi c6/khong c6 AHPND.

Két qua tir Bang 5 va Hinh 1 cho thay,
Vung AUC o muc tt tré 1én (AUC > 70%)
g0m céc yeu t6 vo sinh trong moi truong nudc
nhu: Nhiét d6 0,778 (77,8%); d6 man: 0,884
(88,4%); pH: 0,791 (79,1%), N-NH,": 0,891
(89,19%); N-NO,: 0,818 (81,8%) va TSS: 0,900
(90,0%), v61 muc y nghia p<0,05. Vung AUC
clia cac yéu t hitu sinh gom: Vibrio spp., V.

parahaemolyticus, V. parahaemolyticus mang
gen pirA/pirB trong mau tom thé chan tring
nudi trong ao & mirc tot trd 1én (AUC > 70%)
lan luot 14 0,969 (96,9%), 0,995 (99,5%) va
1,000 (100,0%), véi p<0,05; trong moi trudng
nudc ao nuodi twong ung la 0,991 (99,1%),
0,999 (99,9%) va 1,000 (100,0%), voi p<0,05.
Nhu vdy, ham lugng cac yéu t vo sinh (nhiét
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d6, do man, pH, N-NH,", N-NO, va TSS) va
mat do cac yéu td hu’u smh (Vzbrzo spp., V.
parahaemolyticus, V. parahaemolyticus mang
gen per/per) ¢ mdi trudong nudc va tom thé
chan trang nudi trong ao thuong pham cao hay
thap déu c6 kha ning phan biét giira hai trang
thai: bi va khong bi bénh hoai tir gan tuy cip &
t6m thé chan tring trong ao nudi thuong pham.
Riéng mat do V. parahaemolyticus mang gen
pirA/pirB & tom thé chéan tring va trong nudc
ao déu cho gia tri AUC =1,000 (100,0%);

Gia tri J = max (Set+Sp-1) cua Vibrio
parahaemolyticus mang gen pirA/pirB (tac
nhan giy AHPND) trong 108 mau tom thé
chén tring va mau nudc ao nudi tom tuong tng
dugc xac dinh trong két qua phan tich bang toa
dd cua duong cong ROC (Coordinates of the
Curve) boi SPSS déu bang 1,000, tmg véi gia
tri diém cit (ngudng) lan luot 1a 1,6x10° cfu/g
va 1,3x10%cfu/mL, v&i d6 nhay va do dac hiéu
déu bang 1,000 (Bang 5). Didu nay chimg to,
su phan biét gitta hai trang thai: bi va khong
bi AHPND ¢ tom thé chan tring trong ao nudi
thuong pham 1a tuyét déi. Pdong nghia véi
vi€c V. parahaemolyticus mang gen pirA/pirB
chinh la tac nhan gdy AHPND ¢ tom thé chan
trang trong ao nudi tom thuong pham thu mau
0 cac vung nghién ctru cua cac tinh Nam Dinh,
Phu Yén va Bac Liéu tir 6/2020-6/2022.

Ngoai ra, két qua tir Bang 5 ciing cho théy,
diém cat (ngudng) xuat hién AHPND cua Virio
spp., V. parahaemolytzcus trong mau tom thé
chan tring va mau nudc ao nudi thuong pham
lan luot 1a 1,2x10* cfu/g va 7,7 x 103 cfu/g (mau

tom); 6,7x10° cfu/mL va 4,7 x 10° cfu/mL (mau
nudc), tuong Ung vdoi d6 nhay (Se) 0,907 va
0,944 (m5u tom); 0,963 va 0,981 (mau mudéc);
do6 dic hiéu (Sp) déu bang 1,000 (100,0%). Mic
khac két qua cta bang 6 ciing chi ra, gia tri diém
cit cia ham lugng cac yéu to vo sinh (nhiét do,
do man, pH, N-NH,", N-NOZ' va TSS) trong moi
truong nude ao nudi tom lan lugt 1a 29,95°C;
30,5%0; 8,15, 0,080 mg/L, 0,015 mg/L va
14,15 mg/L, tuong ung véi dd nhay (Se) 0,796
(79,6%); 0,889 (88,9%), 0,611 (61,1%), 0,815
(81,5%), 0,759 (75,9%) va 0,907 (90,7%); do
dic hiéu (Sp) lan luot 1a 0,776; (77,6%), 0,724
(72,4%), 0,921 (92,1%), 0,963 (96,3%), 0,796
(79,6%) va 0,870 (87,0%). Diéu niy c6 nghia
13, khi céc yéu t6 hitu sinh: Vibrio spp. > 1,2 x
10* cfu/g (trong tom), > 6,7 x 10° cfu/mL (trong
nuéce), V. parahaemolyticus > 7,7 x 10° cfu/g
(trong tom), > 4,7 x 10° cfu/mL (trong nudc) va
cac yéu t6 vo sinh: Nhiét do >29,95°C, d6 min
> 30 5%)0, pH > 8,15, N-NH," > 0,080 mg/L,
N-NO, > 0,015 mg/L, TSS > 14,15 mg/L thi
gia tri tlen doan tom thé chan trang nudi thuong
phiam trong ao bi AHPND tir tot dén rét tot va
nguoc lai.

Dé xac dinh rd hon gia trj tién doan két qua
t6m thé chan tring nudi thwong pham trong ao
bi AHPND (gié tri tién doan duong -PPV) hay
khong bi AHPND (gia tri tién doan am-NPV)
khi gié tri cac yéu t vo sinh, hitu sinh trong ao
nudi tom nho hon, 16n hon/bang gia tri diém
cét, st dung phan tich hdi qui nhi phan da bién
trén phf?ln mém SPSS, két qua dugc thé hién &
Bang 6.

Bing 6. Gia tri tién doan dwong, gia tri tién doan Am tai diém cat (nguéng) ciia cic yéu t6 vo sinh, hiru
sinh trong mdi trwong nwée va tom thé chin tring nudi thwong phim

Cac yéu th Gia tri tién doan dwong | Gia tri tién doan Am
PPV (%) NPV (%)

Trong tdm thé chan tring nudi

Vibrio spp. (cfu/g) 90,7 96,3
V.parahaemolyticus (cfu/g) 96,3 98,1
V.parahaemolyticus mang gen pirA/pirB (cfu/g) 100,0 100,0

Trong moi trwedong nwéc ao nudi

Vibrio spp. (cfu/mL) 96,3 100,0
V.parahaemolyticus (cfu/mL) 98,1 100,0
V.parahaemolyticus mang gen pirA/pirB (cfu/mL) 100,0 100,0
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Nhiét d6 (°C) 51,9 94,7
D6 man (%o) 88,9 72,4
pH 61,1 92,1
N-NH," (mg/L) 83,3 88,9
N-NO, (mg/L) 61,1 88,9
TSS (mg/L) 81,5 87,0

Két qua tir Bang 6 cho thay gi4 tri tién doan
duong tinh (PPV) va am (NPV) tai diém cat
(ngudng) cua yéu td Vibrio parahaemolytlcus
mang gen per/per trong mau tom va mau
nuéc ao nudi déu biang 100,0% (Bang 6).
Diéu ndy c6 nghia 13, xac sudt co xudt hién
AHPND bang 100% khi mat d6 vi khuan
Vibrio parahaemolyticus mang gen pirA/pirB
16n hon hay bang gia tri diém cat/ngudng
(> 1,6x10° cfu/g hay 1,3x10°fu/mL) (PPV
=1,000) va nguoc lai, xac suat khong xudt hién
AHPND bing 100% khi mat d6 vi khuan Vibrio
parahaemolyticus mang gen pirA/pirB nhd
hon gia tri diém cat/ngudng (<1,6x103 cfu/g
hay 1,3x10°cfu/mL). Néi cach khac, ngudng
mat do vi khuan Vibrio parahaemolyticus
mang gen pirA/pirB trong tom thé chan tring
va moi truong nudc ao nudi thuong pham la
1,6x103 cfu/g hay 1,3x10°cfu/mL.

Tuong tu vay, gia tri tién doan cia két qua
duong tinh (PPV) va am tinh (NPV) tai diém cit
(nguong) yéutd Virio spp., V. parahaemolytzcus
trong mau tom thé chan tring nudi thuong
pham 1an luot 14 90,7% va 96,3% (Vibrio spp.),
96,3%% va 98,1% (V. parahaemolytzcus)
(Bang 6). Piéu nay co nghia 13, xac suit co
xuat hién AHPND bang 90,7% khi mat do vi
khuén Vibrio spp. > 1,2x10* cfu/g (gia tri diém
cit/ngudng); bang 96,3% khi mat do Vibrio
parahaemolyticus > 7,7x10° cfu/g (gia trj diém
cat/ngudng) va nguoc lai, xdc suat khong
xuat hién AHPND bang 96,3% khi mat do vi
khuan Vibrio spp. <1,2x10*cfu/g (gi4 tri diém
cit/ngudng); bang 98,1% khi mat do Vibrio
parahaemolyticus < 7,7x10% cfu/g (gi tri diém
cit/ngudng). Pong thoi, gia tri tién doan cua
két qua duong tinh (PPV) tai diém cit (ngudng)
yéu té cuia Virio spp., V. parahaemolyticus mau
nude ao nudi lan luot 1a 96,3% (Vibrio spp.),
98,1% (V. parahaemolyticus). Co nghia la xac

suat c6 xuat hién AHPND bang 96,3% khi
mat do vi khuan Vibrio spp. trong nuéc ao >
6,7x10° cfu/mL (gia tri diém cat/ngudng); bang
98,1% khi mat d0 Vibrio parahaemolyticus
> 4,7x10° cfu/mL (gia tri diém cét/ngudng).
Gia tri tién doan cua két qua am tinh (NPV)
tai diém cit (ngudng) yéu té cua Virio spp., V.
parahaemolyticus mau nudc ao nudi déu bang
100,0% (Bang 6), dong nghia véi viée xéac
suat khong xuéat hién AHPND bang 100,0%
khi mat d6 vi khuan Vibrio spp. trong nudc ao
<6,7x10° cfu/mL va Vibrio parahaemolyticus <
4,7x103 cfu/mL (gia tri diém cit/ngudng). Nhu
vay, vi khuén Vibrio spp. 6 mat do 6,7x10° cfu/
mL (trong nudc), 1,2x10* cfu/g (trong tom);
V. parahaemolyticus & mat do 4,7x10° cfu/mL
(trong nudce), 7,7x10° cfu/g (trong t6m) duoc
xem la gia tri ngudng, gop phan gay AHPND
O cac ao tom thé chén tring nudi thuong pham
khi di du sb luong tac nhan gay bénh.

Gia tri tién doan cua két qua duong tinh
(PPV) va dm tinh (NPV) tai diém cat (nguong)
ctia cac yéu td: Nhiét do, do mgn, pH, N-NH,"

N-NO, va TSS trong mau moi tru:ong nuoc
ao nuoi (Bang 7) cho thdy, xac sut c6 xuat
hién AHPND bang 51,9% khi gia tri nhiét
d6 > 29,95°C (gia tri diém cat/ngudng); bing
88,9% khi gi4 tri d6 man > 30,5%o; bang 61,1%
khi gia tri pH> 8,15, béng 83,3% khi gia tri
N-NH, "> 0,080 mg/L; bang 61,1% khi gia tri
N- NO > 0,015 mg/L; bang 81,5% kh1 gia tri
TSS> 14 15 mg/L va nguoc lai, xac suit khong
xuét hién AHPND bang 94,7% khi gia tri nhiét
d6 < 29,95°C; bang 72,4% khi gia tri d6 min <
30,5%o0; bang 92,1% khi gia tri pH< 8,15; béng
88,9% khi gia tri N-NH," < 0,080 mg/L; bang
88,9% khi gia tri N- NO < 0,015 mg/L; bang
87,0% khi gia tri TSS< 14 15 mg/L. Noi cach
khac, gid tri cac yéu té nhiét do: 29,95°C; do
mgn: 30,5%o; pH: 8,15; N-NH,": 0,080 mg/L;
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N-NO,: 0,015 mg/L; TSS: 14,15 mg/L dugc
xem la gia tri ngudng, gop phan gdy AHPND
0 cac ao tom thé chan trang nudi thuong pham
khi da du sb luong tac nhan gay bénh.

Két qua nghién ctru cta Tran ef al. (2013)
[14], cam nhim nhédn tao trong diéu kién
phong thi nghiém bang phwong phap ngim
cho thdy mat d6 cam nhidém cua chung ¥
parahaemolyticus gdy AHPND la 2x10° cfu/
mL. Két qua nghién ctru ctia Soto-Rodriguez
et al. (2015) [13] cho thiy cac chung V
parahaemolyticus gdy AHPND duoc phan lap
& Mexico ¢ doc tinh khac nhau, mot s6 ching
khong c6 kha ning gy chét tom 100%. Mat
dd cam nhiém c6 kha ning gy bénh cia cac
chung nay ciing da dugc xac dinh la tor 10*
cfu/mL tré 1&€n. Chung V. parahaemolyticus
BbB1.4v ¢ Béng bang song Ciu Long da
dugc cong bd gia tri LD, sau 24 gio cam
nhiém trong diéu kién thi nghlem la 8,0 x 10°
[16]. Nhu viy, c6 thé thiy ring & ngudng mat
d6 1,6x10° cfu/g gan tuy tom va 1,3x10°cfu/mL
nude ao nudi tom thé chan tring & cac ving
nudi tai Nam Dinh, Pha Yén va Bac Liéu, vi
khudn ¥, parahaemolyticus mang gen pirA/
pirB phan lap dugc da gay AHPND & tom thé
chan trang nudi thuong pham trong ao. Két qua
nghién ctru ndy c¢6 thap hon két qua nghién ctru
ciia Lé Thé Xuan (2020) va cac nghién ciru
khac, didu nay c6 thé dugc giai thich boi vi s6
liéu nghién ctru nay duoc thu tir cac ao dang
nudi tai cac ving nudi tom thuong pham, trong
khi nghién ctru ctia Lé Thé Xuan (2020) [16]
va cua cac nghién ctru khac la ¢ trong didu kién
th1 nghiém, di dugc khong ché tbi wu cac yéu
t6 moi truong.

Nghién ctru cia Bondad -Reantato (2016)
[1] cho théy, diéu kién méi truong ao nudi tom
1a yéu t6 quan trong anh huong dén tac nhan
gy bénh va tom nudi, quyét dinh dén sy bung
phat dich bénh trong ao nudi tom [1]. Cac yéu
t6 moi trudng dugc cho 1a thiic ddy bung phat
AHPND trong ao nudi tom bao gém: nhiét do
nudc cao, dd man cao, pH cao, ham luong cac
chat dinh dudng trong nudc cao; oxy hoa tan
thdp va sy tich tu nhiéu cta 16p bun day ao [1].
Tom nudi dé bi bénh hon khi co sy xuat hién
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clia tac nhan gy bénh két hop véi stress bai
cac diéu kién méi truong nudi dudi mire t6i vu.
Nhu véy, ¢ thé thay rang, két qua nghién ctru
nay ciing di chi ra dugc 6 yéu to6 méi truong,
trong d6 co 3 yéu td (nhiét 46, d6 man, pH)
gidng voi nhan dinh cua Bondad - Reantato
(2016) [1].

Nhu vay, viéc xac dinh gia tri ngudng cua
tac nhan gdy AHPND va ngudng cua cac yéu
t6 hitu sinh, vo sinh khac trong ao nudi tom
thé chan tring thuong pham c6 mdi quan hé
chac ché voi tdc nhan gay AHPND la co s&
khoa hoc quan trong dé kiém soat cac nhén to
nay trong ao nudi tom, nham phong ngira sy
xudt hién cia AHPND. Cac két qua nghién ciru
trude day vé kiém soat sy xudt hién AHPND
& tom nude lo nudi thuong pham gém: Kiém
soat chit chd chat luogng dau vao trong qué
trinh nudéi nhu: con giéng, thirc an, nudc, moi
truong xung quanh,...[7], [15]; st dung chat
khang khuan c6 ngudn gbc tir ty nhién nhu:
dich chiét 14 triu khong, 14 0i, than 14 cay thom
10m, 14 ciy bang, lyu, diép ha chau than do,
diép ha chau than xanh, ban i va ban chua [5],
[17]; st dung thuc khuan thé dic hiéu [4]; st
dung cac cong nghé quan 1y chat lugng nude
trong nudi tom nhu cdng nghé bio-floc, cong
ngh¢ semi-bio floc, cong ngh¢ nudi tom 2 giai
doan,... ([2], [15]; st dung dinh ky ché phdm
sinh hoc (Bacillus spp., Lactobacillus spp.,...)
két hop cac chat 1am ting kha ning mién dich
khong didc hiéu [7], [18], va cudi cung la viéc
sir dung khang sinh (khéng co tinh bén vimg)
da dugc dé nghi ap dung dé han ché sy xuit
hién AHPND, tic la l1am giam dudi ngudng
mat d6 V. parahaemolyticus gay bénh, lam tom
nudi khong xuat hién bénh hoai tir gan tuy cap
tinh.

IV. KET LUAN

Gié tri ngudng xuat hién bénh hoai tir gan
tuy cip tinh (AHPND) cua tac nhan gy bénh
Vibrio parahaemolyticus mang gen pirA/
pirB & gan tuy tom thé chan tring va trong
moi truong nude ao nudi thuong pham tai cac
ving thu miu trong nghién ctru nay lan lugt
la 1,6x10° cfu/g hay 1,3x10°cfu/mL nudc ao
nudi. Tom thé chan tring nudi trong ao thuwong
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pham bi AHPND khi trong gan tuy tom va moi
truong nudc ao nudi c6 mat do vi khudn gay
bénh bang hay vuot ngudng gia tr1 nay

Gia tri ngudng mat do cac yéu t6 hiru sinh
trong ao nudi tom thé chan trang thuong pham
gom: Vibrio spp. > 1,2 x 10* cfu/g (trong gan
tuy tom), > 6,7 x 10° cfu/mL (trong nudc ao
nudi), V. parahaemolyticus > 7,7 x 10° cfu/g
(trong gan tuy tém), > 4,7 x 10° cfu/mL (trong
nudc ao nudi) va gia tri ngudng clia cac yéu tb
v0 sinh: Nhiét d6 > 29,95°C, d6 man > 30,5%eo,
pH > 8,15, N-NH," > 0,080 mg/L, N-NO," >
0,015 mg/L va TSS > 14,2 mg/L dugc xem la
cac yeu t6 lién quan mat thiét va quan trong,
gép phan gay bung phat dich bénh hoai tir gan
tuy cap o cac ao tom thé chan tring nudi thuong

TAI LIEU THAM KHAO

pham khi tic nhan gdy bénh di du s luong.
Viée xéac dinh gié tri ngudng xuat hién AHPND
clia cac yéu tb hitu sinh, vo sinh trong ao nudi
tom thé phuong pham 1a co so khoa hoc quan
trong trong viéc danh gia cac giai phap kiém
soat bénh nay trudc day, gom: Kiém soat chit
ch@ chit luong dau vao trong qua trinh nudi;
sit dung chat khang khuén co nguon gbe tur
tu nhién; st dung thuc khuén thé dic hiéu; st
dung cac cong nghé quan 1y chat lugng nudc
trong nudi tom; s dung dinh ky ché phim
sinh hoc (Bacillus spp., Lactobacillus spp.,...)
két hop cac chét 1am ting kha ning mién dich
khong dac hiéu, va cudi cung la viéc str dung
khang sinh.
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