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TOM TAT

Nuo6i tom da tré thanh nganh san xuat c6 tiém nang xuat khiu 16n cta Viet Nam trong nhiéu nam qua.
Mic du dién tich nu6i tom da ting manh trong nhitng ndm qua, nhung van c6 mot thach thice lon la
dich benh anh huéng dén san luong tom, do xac dinh sai dich bénh va cac yéu t6 nguy co. O dong
bing song Ctru Long, Enterocytozoon hepatopanaei (EHP), bénh phan trang (White Feces Disease -
WEFD) va bénh cham 16n (Growth Retardation Disease - GRD) dang 1a nhitng méi quan tam 16n. Muc
tiéu cia nghién cttu nhim xac dinh cac yéu t6 nguy co gay nhiém EHP, WFD va GRD, ciing nhu xac
dinh méi lién hé gifta ba bénh nay trén tom thé chan tring. Trong nghién cttu nay, da st dung phuong
phap tiép can dich té& hoc va xay dung mo hinh héi quy logistic da bién dé xac dinh cac yéu té nguy co.
Két qua cho thay, nhiém EHP (34/102 ao, chiém ty 1é 33,3%) c6 lién quan dén bénh WFD (17/102 ao,
chiém ty le 16,7%). Trong khi d6, nhiém EHP va WFD khong lién quan dén GRD (46/102 ao, chiém ty
lé 45,1%). Su lay nhiém EHP & tom c6 lién quan dén hai yéu t6 nguy co bao gdm nudc ao bi nhiém
EHP va nong do khi doc N-NO,, trong ao > 0,5 ppm. Cac yéu t6 nguy co déi véi WFD bao gdm bon yéu
t6: muc nudc ao nudi < 1,2 m, nudi tém trong muia mua, té¥m bi nhiém EHP va 4p dung ky thuat nuéi
tom truyén théng. Bénh cham 16n duoc phat hién co6 5 yéu t6 nguy co bao gém co sit dung khang sinh
trong nuéi tom, tudi tom > 58 ngay, do man nudc ao < 15 ppt, néng do khi doc N-NH,* trong ao > 1
ppm va ap dung ky thuat nuoi tom truyén théng. Xac sut du doan bénh do nhiém EHP, WFD va GRD

trén tom nuoi 1an luot 1a 94, 98 va 95%.

Tt khoa: EHP, bénh phan trdng, bénh chiam Ion, nudi tom, mé hinh hoi quy logistic da bién.

1. DAT VAN BE

Doéng bang song Ctu Long (DBSCL) 1a viung
di dau trong ca nudc vé nudi tom nudc lo véi tong
dién tich len dén 687.246 ha, chiém ty le 92,6%
trong nam 2020 [1]. Mot trong nhitng anh hudéng
l6n dén nghé nuoi tom 1a dich bénh trén tom nuoi.
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Trong d6, cac bénh bao gém bénh do vi bao ti
Enterocytozoon hepatopanaei (EHP), bénh phan
trang — White feces disease (WFD) va bénh cham
16m - Growth retardation disease (GRD) duoc xem
1a cac bénh nghiém trong d6i voi tom nuodi tai khu
vuc DBSCL [2].

WFD dugc tim thdy do nhiéu tdc nhan lam
tom cham 16n, phan dan, giam an va co truong hop
chét rai rac. Cac dau hiéu bén ngoai cta tom bi
bénh bao gém rudt trang hodc nau vang va vo dau
mém [3], [4], [5], [6], [7]. Nhiéu nghién cttu ciing
da xac dinh c6 moi quan heé gitta WFD va bénh do
nhiém EHP, Gregarinesva Vibrio [3], [4], [5], [8].
Tuy nhién, c6 nghién cttu khac cho ring khong co
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moi lien quan gitta EHP voi WED [9]. Theo NACA
(2015), tom bi nhiém EHP khong c6 dau hiéu cu
thé nao dé phan biét. Sy nhiém EHP duoc xac
dinh dua vao su ting truong cham cfia tom va két
qua xét nghiém bing phuong phap sinh hoc phan
tar [10].

Nhiéu nghién cttu dich té hoc vé bénh trén
dong vat thtty san thuong ding cach tiép can
nghién cttu cit ngang (cross-sectional) va xay
dung mo6 hinh hoéi quy logistic da bién
(Multivariable Logistic Regression Model) dé xac
dinh cac yéu to nguy co va du bao x4c suat xay ra
bénh [11], [12], [13]. Muc tiéu cia nghién citu nay

nham xéc dinh cac yéu t6 nguy co va du bao xac
suit x4y ra cac bénh bao gém bénh do nhiém
EHP, WFD va GRD trén tom nuoi & DPBSCL.

2. PHUDNG PHAP NGHIEN CUU

2.1. Thoi gian, dia diém nghién ctu va doi
tuong nghién ctru

Nghién ctu dich té duoc thuc hién tir thang
8/2021 dén thang 2/2022 & 5 tinh DBSCL, gom:
Kién Giang, Ca Mau, Bac Liéu, So6c Triang va Bén
Tre v6i tong s6 102 ao (Bang 1). Doi tuong nghién
ctru 1a tom thé chan tring.

Bang 1. Thong tin vé ao diéu tra va két hop thu mau

STT | Diadiém SO a0 S6 aoA bi b’énh 86 af) bi ljénh Thoi diém thu mau
diéu tra cham 16n phan trang
1 | BénTre 20 9 6 Thang 11-12/2021
2 | Soc Trang 22 12 3 Thang 02/2022
3 | BacLiéu 20 9 2 Thang 01/2022
4 | Ca Mau 20 11 2 Thang 8/2021 va 11/2021
5 | Kién Giang 20 5 4 Thang 8/2021 va 11/2021
Tong s6 102 46 17

2.2. Phuong phap nghién ctu

2.2.1. Phuong phdp diéu tra va thu méu

Cac ao tom dang dién ra vu nuoi duoc chon
ngau nhién dé diéu tra theo bang cau hoi duoc
soan san va két hop thu 102 mau cho méi loai bao
gom tom, nudc cho phan tich vi sinh, nuéc cho
phan tich tdo, nuéc cho phan tich ly hod, giap xéac,
thitc dn va ché phdm. Déi voi cac mau phan tich tai
phong thi nghiém duogc bao quan lanh trong thung
d4, chuyén vé phong thi nghiém.

2.2.2. Phuong phdp phan tich mau

Mau duoc gti phan tich tai Trung tAm Quan
trac Moi truong va Bénh thiy san Nam bo - Vién
Nghién ctru Nuéi trong Thiy san II. Cac chi tieu
phan tich cho ting loai mau va phuong phap phan
tich duoc trinh bay trong bang 2. Cac phuong phap
duoc 4p dung déu dwoc chuidn hoa & phong thi
nghiém theo tiéu chudn ISO-17025.

Bang 2. C4c chi tiéu va phuong phéap phan tich mau

Loai mau Chi tiéu phan tich Phuong phap thuc hién
Téng s6 Vibrio sp. trong gan SMEWW-9260H: 2017 (ISO-17025)
Tom Gregarin trong ruot Phét lam, nhuém Giemsa
PCR phat hién EHP trong gan | Tang va cs (2015) [14] (ISO-17025)
Giap xac
Thic an PCR phat hiéen EHP Tang va cs (2015) [14] (ISO-17025)
Ché pham
Nuéc ao PCR phat hién EHP Tang va cs (2015) [14] (ISO-17025)
Téng s6 Vibrio sp. SMEWW-9260H: 2017 (ISO-17025)
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Dinh luvong tdo Lam va tdo Giap

SMEWW 10200F+10900E: 2017

N-NO,, N-NH, vaH,S

SMEWW-4500 (ISO-17025)

D6 man, pH va nhiét o

May quang phd da chi tiéu

Do kiém

May do do kiém

2.2.3. Phuong phap phan tich so'liéu

- S6 liéu duoc phan tich bang phan mém SPSS
25. Céc bién lién tuc duoc ma ho4 thanh bién phan
loai theo chi s6 trung binh, trung gian hoac theo
tinh chat cuaa timg bién.

- Doi voi bién yéu t6 mua vu duoc chia lam 2
mua: Mua kho tir thang 12 dén thang 4, miia mua
tir thang 5 dén thang 11.

- Dadi voi bién yéu t6 ky thuat nuoi tom duoc
phan loai thanh 2 nhém: (1) ky thuat nuéi tom
truyén thong bao gom cac mo hinh nuoi ban tham
canh va tham canh khong thay nudc; (2) ky thuat
nuoi cong nghé bao gém cac moé hinh nudi siéu
tham canh, nudi 2 hodc nhiéu giai doan.

- Viéc danh gia yéu té nguy co thong qua két
qua xtr ly thong ké va dua trén ty s6 chénh OR
(hay ty s6 odd: odd ratio) va gia tri P<0,05. Ty s6
odd chi danh gia mc d6 chénh léch theo nhom
bén trong yéu t6 nguy co lién quan véi bién bénh.
Cach danh gia gia tri cia OR can c& vao gia tri
thuc: OR<1: yéu t0 nguy co c6 moi quan heé
nghich, titc 12 m6i quan hé bao vé chong lai bénh.
OR=1, yéu t6 nguy co khong co6 lién quan dén
bénh, OR>1: yéu t6 nguy co c6 lién quan dén bénh.
Hé s6 OR duoc tinh toan dwa vao hé so héi quy
theo thong ké thong ké Wald [15]. Déi véi cac
bién 1a yéu t6 nguy co tiém ning sé duogc trinh bay
hé s6 OR va khoang tin cay 95% cta ca 2 nhém
phan loai.

2 @

- Cac bién dugc xem 1a yéu t6 nguy co tiém
nang, khi két qua phan tich héi quy logistic don
bién c6 gia tri P<0,20 [11], [12], [13].

- Xay dung mo hinh hoi quy logistic da bién:
chon tat ca cac bién nguy co tiém ning dé dua vao
moé hinh da bién. Dung phuong phap loai ting
bién dé thu dwoc mo hinh da bién cudi cung khi
cac bién c6 gia tri P<0,10 [11], [12], [13].

- DPé du bao xac suat xuat hién bénh duoc dua
vao mo hinh héi quy logistic da bién [11], [12],
[13]. Xac suat (P) xay ra bénh duoc tinh toan va du
bao theo cong thic (1) ctia Wiley (2013) thong qua
két qua ttr mo hinh héi quy da bién cudi cung duoc
chon [13], [16].

_ _exp(Bo + Bixy + Boxy + - - + Bivig)
L+exp(Bo + Bixy + Boxyy + -~ + Bevg) (1)

Chii thich: expp = OR
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua diéu tra va phan tich cac bién
bénh

Két qua diéu tra va phan tich mau cho thay, ty
lé tom bi GRD, WFD va EHP xay ra voi ty 1é lan
lwot 1a 45,1%; 16,7% va 33,3% trong tong s6 102 ao.
Bénh GRD chiém ty 1é cao gan gap 3 lan bénh
WEFD. Diéu nay cho thay, bénh WFD c6 thé khong
phai 1a nguyén nhan chinh gay ra bénh GRD.
Tuong tu, bénh do nhiém EHP cao gin gip doi
WEFD. Diéu nay ciing cho thdy, tom nhiém EHP c6
thé ciing khong phai 1a nguyén nhan gay WFD va
GRD.

Hinh 1. D4u hiéu t6ém bi WFD thu duoc tit cac ao diéu tra

Ghi chu: (A) Ruot tom mau vang va co soi phan dinh duoi (mii tén); (B) Rudt tom bi trdng, khong

c0 thitc an (miii tén).
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Két qua phan tich mau thtc dn va mau ché
ph4m ctia 102 nong ho déu cho két qua am tinh voi
EHP (Bang 3). Ty 1é nhiém EHP trong giap xac va
trong nudc ao nudi voi ty 1é rat thap 1an luot 1a 7,8
va 14,9%. Bén canh mam bénh EHP, Gregarine

nhiém trén tom & cac ao diéu tra voi ty 1é ciing kha
cao 31,4% (Bang 3). Nghién ctu truéc day ciing
cho rang Gregarine ciing gop phan gay WFD trén
tém nuoi [4].

Bang 3. Két qua phan tich mam bénh EHP cta c4c bién phan loai lién quan dén ao nudi

STT Cac bién phan loai S6 ao nhiém S6 ao Ty le (%)
mam bénh diéu tra (n)

1 Nhiém EHP trong thitc dn 0 102 0

2 Nhiém EHP trong ché phdm 0 102 0

3 Nhiém EHP trong nudc ao 8 102 7,8

4 Nhiém EHP trong giap xac 14 94 14,9

5 Nhiém Gregarinetrong rudt tom 32 102 31,4

3.2. Phan tich yéu t6 nguy co lién quan dén
bénh do nhiém EHP

3.2.1. Xac dinh yéu 6 nguy co tiém ndng lién
quan dén bénh nhiém EHP trén tom nudi bang
phuong phap hoi quy logistic don bién

Két qua xac dinh yéu t6 nguy co tiém nang
bing hoi quy logistic don bién gitta bién bénh tom
do nhiém EHP vé6i 16 yéu to lién quan khac cho
thdy, c6 4/16 yéu t6 1a nguy co tiém nang (P<0,20)

bao goém 4p dung ky thuat nuoi tom truyén thong
(P=0,163), nudc ao bi nhiém EHP (P=0,009), ndong
do N-NO, >0,5 ppm (P=0,007) va nong do H,S
>0,013 ppm (P=0,162) (Bang 4). Nhu vay cac yéu
t6 duoc cho 1a c6 anh huéng chinh dén tom nhiém
EHP 1a yéu t6 mua vu va giap xac déu khong phai
la yéu t6 nguy co lien quan dén tom bénh do
nhiém EHP.

Bang 4. Tuong quan giita bién nhiém EHP trén tom va cac bién lién quan

Bénh do nhiém EHP (bénh/khong bénh)
L X .. ,. | Nguyco
Heé s6 OR
Céc bién lien quan Giai thich N o Gl';lj tri tiém
(khoang tin cay 95%) ning
I. Céc bién phi sinh hoc vé quan ly ao nuoi
Truyén thong 1,817 (0,785; 4,208)
Ky thuat nuoi 102 0,163 | Co
Cong nghe 0,550 (0,238; 1,274)
Mat d¢ tha nuoi >200 con/m? 102 | 1,343 (0,587; 3,073) 0,484 | Khong
Loai ao nuoi Ao dat 102 | 1,651 (0,708; 3,848) 0,246 | Khong
Muc nudc ao nudi <1,2m 100 | 0,847 (0,362; 1,982) 0,701 | Khong
Tudi tom dang nudéi | >58 ngay 101 | 1,159 (0,507; 2,649) 0,726 | Khong
Co tom dang nuoi >5,6 g/con 98 | 0,760 (0,328; 1,761) 0,522 | Khong
Mua kho 1,126 (0,493; 2,572)
Mua vu 102 0,778 | Khong
Mua mua 0,888 (0,389; 2,028)
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I1. Céc bién sinh hoc hién dién trén tom va trong nudc ao nuodi

Nhiém EHP trong | Duong tinh 17,37 (2,039; 147,99)
. - 102 0,009 | Co
nuoc ao Am tinh 0,058 (0,007; 0,490)
Nhiém EHP trong | 1) /oo tinh 94 | 2,007 (0,659; 6,542) 0,212 | Khong
giap xac
I1I. C4c bién phi sinh hoc hién dién trong nudc ao nudi
bo kiém (ppm) <80 hodc >120 102 | 0,626 (0,262; 1,497) 0,293 | Khong
Do min (ppm) <16 ppt 102 0,739 (0,319; | 0,480 | Khong
1,712)
>0,5 ppm 4,091 (1,476; 11,337)
N-NO, (ppm) 102 0,007 | Co
<0,5 ppm 0,244 (0,088; 0,678)
N-NH, (ppm) >1 ppm 102 | 1,636 (0,671; 3,994) 0,279 | Khong
>0,013 ppm 1,810 (0,788; 4,156)
H,S (ppm) 102 0,162 | Co
<0,013 ppm 0,552 (0,241; 1,269)
pH <7,5hoac >8,5 102 | 1,690 (0,674; 4,237) 0,263 | Khong
Nhiét do (°C) <29 hoic >30 102 | 1,128 (0,491; 2,591) 0,777 | Khong

3.2.2. Xdc dinh yéu t6 nguy co lién quan dén
bénh do nhiém EHP trén tom nuoi bing phuong
phap hoi quy logistic da bién

Trong s6 4 yéu t0 nguy co tiém niang (co
P<0,20 va OR>1) duoc dua vao mo hinh phan tich
hoi quy logistic da bién, c6 2 yéu td nguy co
(P<0,10) twong quan y nghia dén bénh do nhiém
EHP, bao gém nudc ao bi nhiém EHP (P=0,026) va
nong do N-NO, >0,5 ppm (P=0,053). Xac suat (P)
du doan xay ra bénh do nhiém EHP trén tom nuoi
khi c6 d 2 yéu t6 nguy co & trén la 94% (Bang 5).

Két qua mo6 hinh da bién co thé giai thich
nguy co tom bi nhiém EHP nhu sau:

- Nudc ao nuoi bi nhiém EHP 14 yéu t6 nguy co
gay nhiém EHP & tom voi nguy co x4y ra cao gap
12 lan (Bang 5).

- Khi nong do N-NO, trong ao >0,5 ppm, nguy
co tom bi bénh nhiém EHP cao gdp 2,9 1an (Bang
5). N-NO, 1a mot trong nhimg chat doc doi véi tom
nuoi, n6 duogc tao ra trong nuéc do nhém vi khuin
Nitrosomonas chuyén hoa nito [17]. Tuy nhién, N-
NO, ciing dé dang bi chuyén hoa thanh NO, ciing
béi nhom vi khudn Nitrobacter va moi truong gidu
oxi [17], [18]. Gidi han cho phép 1a 0,05 ppm theo
QCVN 08-MT: 2015/BTNMT [19]. Tuy nhién,
theo Whetstone (2000) néng d6 N-NO, trong cac
ao nudi tom <0,23 ppm duoc xem 1a an toan [20].

Bang 5. Tuong quan da bién giita bénh do nhiém EHP va céc yéu t6 nguy co

Beénh do nhiém EHP (bénh/khong bénh)
Céac bién lien quan Giai thich He s6 OR Xac suat
N Giatri P )
(khoang tin cay 95%) du doan
Nudc ao nhiém EHP Duong tinh 101 | 11,992 (1,339; 107,394) 0,026
N-NO, (ppm) >0,5 ppm 2,946 (0,984; 8,817) 0,053 94%
He s6 hoi quy 0,330 0,000
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3.3. Phan tich yéu t6 nguy co lién quan dén
WFD

3.3.1. Xdc dinh yéu t6 nguy co tiém nang

Trong s6 22 yéu t6 dugc phan tich hoi quy
logistic don bién, c6 7 yéu t6 nguy co tiém ning
(P<0,20) lien quan dén WFD trén tom nuoi, bao
gom 4p dung ky thuat nudi tom truyén thong
(P=0,034), ao nuéi la ao dat (P=0,172), @6 sau muc

nuéc ao <1,2 m (P=0,164), khéng dung khang sinh
(P=0,138), nuoi tom trong mua mua (P=0,161), tom
bi nhiém EHP (P=0,005) va nong do H,S >0,013
ppm (P=0,098) (Bang 6). Nhu vay, cac yéu to sinh
hoc khac bao gom téng Vibrio spp. trong tom va
trong nudéc ao, tao lam, tao giap va ky sinh trung 2
té bao Gregarine déu khong phai 1a yéu té nguy co
gay WFD trén tom nudi.

Bang 6. Tuong quan don bién gitta WFD va c4c yéu t6 nguy co tiém ning

WEFED (bénh/khong bénh)
A oK ... | Nguyco
Heé s6 OR 5
Céc bién lien quan Giai thich N ' Gid trf tiém
(khoang tin cay 95%) P -
ning
I. C4c bién phi sinh hoc vé quan ly ao nuoi
Truyén thong 3,656 (1,102; 12,125)
Ky thuat nuoi 102 0,034 | Co
Cong ngheé 0,274 (0,082; 0,907)
Mat do6 tha nuoi >200 con/m? 102 | 1,967 (0,667; 5,805) 0,220 | Khong
Ao dat 1,283 (0,443; 3,717)
Loai ao nuoi 102 0,172 | Co
Ao bat 0,779 (0,269; 2,257)
<1,2m 2,362 (0,704; 7,926)
Muc nudc ao nudi 100 0,164 | Co
>1,2m 0,423 (0,126; 1,420)
Tudi tom dang nuoi | <58 ngay 101 | 1,180 (0,415; 3,352) 0,756 | Khong
Co tom dang nuoi >5,6 g/con 98 | 1,350 (0,459; 3,969) 0,585 | Khong
Khong 2,268 (0,768; 6,695)
Dung khang sinh 102 0,138 | Co
Céo 0,441 (0,149; 1,302)
Dung hoa chat diet
Huns hoa chat G| khong 102 | 1,716 (0,599;4,918) | 0314 | Khong
khuan nuéc
Mua mua 2,236 (0,725; 6,900)
Mua vu 102 0,161 | C6
Mua kho 0,447 (0,145; 1,379)
II. Cac bién sinh hoc hién dién trén tom va trong nudc ao nuodi
Té 6 Vibri .
Ong S0 VIBHO ISP 1 S 10° cfu/g 102 | 1,058 (0,338;3,309) | 0,923 | Khong
trong gan tom
Té 6 Vibri .
ONg SO VIBHO SP- 1 108 cfu/ml 102 | 0,685 (0,241; 1,947) 0,478 | Khong
trong nudc ao
Téng s6 tao lam | >3.000 102 | 1,152 (0,406; 3,268) 0,791 | Khong
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trong  nudc (t€ | t& hao /lit
bao/lit)

Téng sO tdo giap
trong nuoc  (t€ | >2.500 t€ bao/lit | 101

1,111 (0,218; 5,667) 0,899 | Khong

bao/lit)
~ Duong tinh 4,942 (1,639; 14,904)
Tom nhiém EHP N 102 0,005 | Co
Am tinh 0,202 (0,067; 0,610)
Tom nhiém | Duong tinh 102 | 2,461 (0,519; 11,659) 0,257 | Khong
Gregarine

III. Cac bién phi sinh hoc hién dién trong nudc ao nudi

bo kiém (ppm) <80 hoac >120 102 | 0,808 (0,270; 2,419) 0,703 | Khong
Do man (ppm) <16 ppt 102 | 1,210 (0,425; 3,440) 0,721 | Khong
N-NO, (ppm) >0,5 ppm 102 | 0,857 (0,221; 3,325) 0,824 | Khong
N-NH, (ppm) >1 ppm 102 | 1,059 (0,337; 3,329) 0,922 | Khong
H,S (ppm) >0,013 ppm 109 2,495 (0,844; 7,376) 0098 | Co
<0,013 ppm 0,401 (0,136; 1,185)

pH <7,5hoac >8,5 102 | 1,270 (0,401; 4,026) 0,685 | Khong
Nhiét do (°C) >29 102 | 1,962 (0,589; 6,538) 0,272 | Khong

3.3.2. Xdc dinh yéu t6 nguy co lién quan dén
WEFD trén tom nuéi bang phuwong phdp hoi quy
logistic da bién

Tir 7 yéu t6 nguy co tiém nang (P<0,20 va
OR>1) gay WFD duoc dua vao moé hinh phan tich
logistic da bién dé tim yéu t6 nguy co gay bénh.
Két qua cho thay cé 4 yéu t6 nguy co thu duoc

trong moé hinh da bién cudi cing bao gom muc
nudc ao nuodi <1,2 m (P=0,003), nuodi tom trong
mua mua (P=0,002), tom bi nhiém EHP (P=0,002)
va 4p dung ky thuat nudi truyén thong (P=0,008).
Xac suit (P) du doan cho WFD trén tom nuoi khi
c6 du 4 yéu to nguy co & trén 1a 98% (Bang 7).

Bang 7. Tuong quan da bién gitta WFD va céc yéu t6 nguy co

WED (bénh/khong bénh)
Céc bién lién quan Ma hoa bién He s6 OR Xéc sudt
N Gia tri P )
(khoang tin cay 95%) du doan
Muc nuéc ao nudi <1,2m 100 | 16,215 (2,528;103,981) | 0,003
Mua vy xuat hién bénh Miia mua 13,178 (2,503; 69,390) | 0,002
Tom nhiém EHP Duong tinh 9,355 (2,204; 39,703) 0,002 98%
Ky thuat nuoi Truyén théng 8,931 (1,783; 44,732) 0,008
He s6 héi quy 0,001 0,000
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Két qua moé hinh da bién c6 thé giai thich
nguy co tom bi bénh phan trang nhu sau:

- Muc nuéc ao nudi <1,2 m 1a yéu t6 nguy co
gay ra WFD & tom véi nguy co x4y ra cao gap 16
lan (OR=16,215) (Bang 7).

- Muia mua chinh 13 yéu t6 nguy co gay ra
WFD & tom véi nguy co xay ra cao gap 13 lan
(OR=13,178) (Bang 7). Két qua nay phu hop voi
nghién ctu truéc day, & DBSCL, WFD thuong
xuat hién sau 2 thang tha nuoi va tap trung cao vao
cac thang muia mua 6, 7 va 8 [21].

- Tom bi nhiém EHP 1a yéu t6 nguy co gay ra
WFD & tom voi nguy co xay ra cao gap 9 lan
(OR=9,355) (Bang 7).

- Nuéi tom bang ky thuat nuéi tom truyén
thong 1a yéu to nguy co gay ra WFD & tom voi
nguy co xay ra cao gap 9 lan (OR=8,931) (Bang 7).

3.4. Phan tich yéu t6 nguy co lién quan dén
GRD

3.4.1. Xdc dinh yéu t6 nguy co tiém nang

Két qua phan tich hoi quy logistic don bién
cho thay, c6 17/26 bién nguy co tiém ning c6 gia
tri P<0,20 va OR>1 (Bang 8). C6 9 bién khong phai
la yéu t6 nguy co (P>0,05) gay GRD trén tom nuoi
bao gdém do sau muc nudc ao nudi, c& tom, St
dung hoa chat diet khuin nuoc, tdo lam, tao giap,
tom nhiém EHP, do kiém, H,S va pH (Bang 8).
Nhu vay, mam bénh EHP nhiém trén tom khong
phai 1a yéu t6 nguy co gay GRD.

Bang 8. Tuong quan don bién giita GRD va céc yéu t6 nguy co tiém ning

GRD (bénh/khong bénh)
He s6 OR i4 tri
Cac bién lién quan Ma hoa bién N o Gid tri Nguy b
(khoang tin cay 95%) P tiem nang
I. C4c bién phi sinh hoc vé quan Iy ao nuoi
Truyén thong 3,194 (1,411;7,231)
Ky thuat nuoi 102 0,005 | Co
Cong nghé 0,313 (0,138; 0,709)
>200 con/m? 1,762 (0,801; 3,878)
Mat do6 tha nudi 102 0,159 | Co
<200 con/m? 0,568 (0,258; 1,248)
Ao dat 1,765 (0,781; 3,987)
Loai ao nuoi 102 0,172 | Co
Ao bat 0,567 (0,251; 1,280)
Muc nudc ao nudi <1,2m 100 | 0,851 (0,382; 1,899) 0,694 | Khong
. >58 ngay tudi 4,331 (1,872; 10,018)
Tu6i tom dang nuodi - 101 0,001 | Co
<58 ngay tuoi 0,231 (0,100; 0,534)
Co tom dang nudi >5,6 g/con 98 | 1,639 (0,737; 3,646) 0,226 | Khong
Co 3,194 (1,411; 7,231)
Dung khang sinh 102 0,005 | Co
Khong 0,313 (0,138; 0,709)
Ding hod chat diet | ., 102 | 1,125 (0,499; 2,536) 0,776 | Khong
khuan nudc
. Mua kho 1,686 (0,766; 3,711)
Mua vu 102 0,194 | Khong
Miuia mua 0,593 (0,269; 1,305)
II. Cac bién sinh hoc hién dién trén tom va trong nuéc ao nudi
Toéng so6 Vibrio sp. | <10° cfu/g 102 | 2,580 (1,084; 6,141) 0,032 Co
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trong gan tom >10° cfu/g 0,388 (0,163; 0,923)
Téng s6 Vibrio sp. | <10° cfu/ml 2,340 (1,052; 5,203) )
trong nudc ao 102 0,037 Co
g >10% cfu/ml 0,427 (0,192; 0,951)
Tong 56 téo lam | >3.000 102 | 1,172 (0,537; 2,558) 0,691 Kho
4 1) ’ ) 1) ’ on
trong nuoc té bao/lit &
Tong 0 ta0 gidp | .o 500 (& haoytit | 101 | 1,500 (0,427:5,275) | 0,527 | Khong
trong nuoc
Toém nhiém EHP Duong tinh 102 | 1,345 (0,589; 3,073) 0,482 Khong
o ia Duong tinh 0,524 (0,220; 1,247
Tom ’ nhiém - g 102 ( ) 0,144 Co
Gregarine Am tinh 1,908 (0,802; 1,698)
Bénh 0,447 (0,145; 1,380)
WFD 102 0,161 Co
Khong bénh 2,237 (0,725; 6,897)
I11. Cac bién phi sinh hoc hién dién trong nudc ao nudi
bo kiém (ppm) <80 hoac >120 102 | 1,083 (0,466; 2,513) 0,853 | Khong
<15 ppt 3,864 (1,576;9,473)
Do mian (ppt) 102 0,003 | Co
>15 ppt 0,259 (0,106; 0,635)
>0,5 ppm 2,118 (0,782; 5,737)
N-NO, (ppm) 102 0,140 | Co
<0,5 ppm 0,472 (0,174; 1,279)
>1 ppm 1,764 (0,741; 4,201)
N-NH, (ppm) 102 0,200 | Co
<1 ppm 0,567 (0,238; 1,350)
H,S (ppm) >0,013 ppm 102 | 1,333 (0,609; 2,919) 0,472 | Khong
pH <7,5 hoac >8,5 102 | 0,558 (0,221; 1,407) 0,216 | Khong
<29 hoac >30 1,800 (0,812; 3,988)
Nhiét do (°C) 102 0,148 | Co
29-30 0,556 (0,251; 1,232)

3.4.2. Xdc dinh yéu t6 nguy co bang phan tich
hor quy logistic da bién

Tt 17 bién tiém ning (P<0,20 va OR>1) tir
phan tich héi quy logistic don bién duoc dua tat ca
vao xay dung mo hinh hoi quy logistic da bién. Két
qua cho thdy, GRD trén tom nuoi chi c6 5 yéu to
nguy co (P<0,10) bao gém c6 st dung khang sinh
cho tom an trong qua trinh nudi, tudi tom >58
ngay, do man <15 ppt, nong do N-NH, >1 ppm va
ap dung ky thuat nuéi tom truyén thong. Xac suat
(P) du doan cho GRD trén tém nuoi khi c6 da 5
yéu t6 nguy co & trén 1a 95% (Bang 9).
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Két qua mo hinh da bién gidi thich nguy co
tom bi GRD nhu sau:

- Nhitng ao nuéi c6 st dung khang sinh cho
tom an la nguyén nhan gay GRD va nguy co xay ra
bénh cao gap 4,1 1an (OR=4,104) ao khong cho
tom an khang sinh (Bang 9).

- GRD thuong xay ra ¢ tuéi tom >58 ngay va
nguy co xay ra bénh cao gap 3,8 lan (OR= 3,770)
(Bang 9). biéu nay ciing phu hop véi thuc té, theo
két qua diéu tra thong tin tit ngudi nudi trong
nghién cttu nay thi tom thé chan trang khi nuoi
duoc trén 1,5 thang (>45 ngay) thi méi phat hién
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va danh gid tébm bi cham 16n r6 rang va chinh xac
nhat.

- Khi nuoi tom & dé6 man <15 ppt, nguy co tom
bi cham 16n cao gip 3,8 1an (OR=3,769) (Bang 9).
Gioi han ting truong va phat trién cta tom thé
chan trdng 1la 535 ppt (QCVNO02-19:
2014/BNNPTNT) [22]. Tuy nhién, d60 min trong
nuoc 1a mot trong nhimg yéu t6 c6 anh hudng dén
sinh 1y va su ting trudng cta tom nudi [23]. Theo
y kién da s6 ho nong dan trong qua trinh diéu tra
cho rang khi nuéi tom trong mua mua voi dd man
nudc thap, tom thuong bi GRD.

- Khi nong do6 N-NH, trong ao >1 ppm, nguy co
tom bi GRD cao gip 3,7 1an (OR=3,698) (Bang 9).
N-NH, trong nudc ao ciing 12 mot trong nhitng yéu
t6 co anh huong dén sy sinh trudong va phat trién
ctia tom nuoi. O ham luong 0,45 ppm c6 thé lam
giam 50% s sinh trudng cta cac loai tom he [23],
[24]. Gi6i han cho phép cia NH, trong ao nuodi
phai <0,3 ppm (QCVN02-19: 2014/BNNPTNT)
[22].

- GRD xay ra & quy trinh nudi tom truyén
thong cao gap 2,6 lan (OR=2,560) so v6i quy trinh
nuodi tom cong nghé (Bang 9).

Bang 9. Tuong quan da bién gitta GRD va cac yéu té nguy co

GRD (bénh/khong bénh)
Cac bién lién quan Giai thich He s6 OR Xéc sudt
N Giatri P |
(khoang tin cay 95%) du doan
St dung khang sinh | C6 101 | 4,104 (1,498; 11,244) 0,006
Tudi tom >58 ngay 3,770 (1,366; 10,405) 0,010
D06 man <15 ppt 3,769 (1,202; 11,815) 0,023 .
N-NH, >1 ppm 3,698 (1,153; 11,858) 0,028 o
Ky thuat nuoi Truyén théng 2,560 (0,980; 6,684) 0,055
He s6 hoi quy 0,056 0,000

Nhu vay, yéu t6 mua vu chi 1a yéu t6 nguy co
tiém nang d6i voi GRD, mac du nguy co xay ra
bénh trong mua kho cao gip khoang 1,7 lan
(OR=1,686 va P=0,194) so v6i muia mua (Bang 8)
va khong phai 1a yéu t6 nguy co khi phan tich héi
quy logistic da bién (Bang 9). Thuc té cho thay
rang GRD x4y ra quanh nam.

Viéc st dung khang sinh trong qua trinh nuéi
tom c6 thé giap lam gidm mat do vi khuan Vibrio
spp. nhiém trén tom va trong nudc ao. Day cé thé
la ly do cac ao tom bi GRD c6 mat do tong Vibrio
spp. nhiém trén tom va nuéc ao déu lan luot <10°
cfu/g va <10® cfu/ml. Tuy nhién, viec st dung
khéng sinh trong nuéi tom 12 yéu to chinh gay cho
tom bi GRD.
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4. KET LUAN VA KIEN NGHI
4.1. Két luan

Nghién ctru dich té hoc cho cac bénh do
nhiém EHP, WFD va GRD trén tom voéi cac yéu to
lien quan bao gom sinh hoc va phi sinh hoc cho
thay bénh do nhiém EHP c6 lién quan dén WFD.
Trong khi, cd 2 bénh do nhiém EHP va WFD
khong lién quan véi GRD. Vi thé, ngudi nudi tom
ciing can quan tam quan ly chat ché ngudn lay
nhiém EHP tir khau dau vao, bao gdm ngudn nudc
va con giong dé gop phan trong phong WFD trén
tom nuoi.

Bénh do nhiém EHP duoc tim thiy 2 yéu t6
nguy co la nguon nudc ao bi nhiém EHP va nong
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do khi doc N-NO, trong ao cao. Xac suét du doan
xay ra bénh la 94%.

WFD duoc tim théy 4 yéu té nguy co 1a do sau
muc nudc ao nudi thap, nudi tom trong mua mua,
tom bi bénh do nhiém EHP va 4p dung ky thuat
nuoéi truyén thong. Xac suat du doan xay ra bénh la
98%.

GRD duoc tim thay 5 yéu t6 nguy co 1a nuoi
tom c6 st dung khang sinh, tudi tom gan 2 thang,
d6 man nuodc ao thap, néng do khi doc N-NH,
trong ao cao va ap dung ky thuat nuéi tom theo
truyén thong. Xac suat du doan xay ra bénh la 95%.

4.2. Kién nghi

Can trién khai thém nhitng nghién ctru sau
hon dé khing dinh hoiac md& rong cac cac yéu
to/diéu kién co twong quan gitta bénh EHP va
WEFD.
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Summary

Shrimp farming has become the production industry of Vietnam with great export potential for many
years. Even though the shrimp farming area has remarkably increased in recent years, there is a big
challenge of diseases affecting shrimp production, which is intensified by disease misidentification and
risk factors. In the Mekong Delta, Enferocytozoon hepatopanaei (EHP), white feces disease (WFD)
and growth retardation disease (GRD) are the major concerns. The present study aimed to identify the
risk factors causing EHP infection, WFD and GRD, as well as to determine a potential relationship
between the three diseases in white leg shrimp. In this study, we used epidemiological approaches
and multivariable logistic regression models to identify the risk factors. The results showed that EHP
infection (34/102 ponds, accounted for 33,3%) was associated with WFD (17/102 ponds, accounted for
16,7%). Meanwhile, EHP infection and WFD were not associated with GRD (46/102 ponds, accounted
for 45,1%). The infection of EHP in shrimp was associated with two risk factors of pond water being
contaminated with EHP and concentration of toxic gas N-NO, in the pond >0.5 ppm. Risk factors for
WFD were four: pond water level <1.2 m, shrimp farming in the rainy season, shrimp infected with
EHP and applying traditional farming techniques. Growth retardation disease was found to have five
risk factors: antibiotic use in shrimp culture, shrimp age >58 days, pond water salinity <15 ppt,
concentration of the toxic gas N-NH, in pond >1 ppm and applying traditional shrimp farming
techniques. The predicted probability of disease due to EHP infection, WED and GRD in cultured
shrimp was 94, 98 and 95%, respectively.

Keywords: EHP, WFD, GRD, shrimp farming, multivariable logistic regression model.
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