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ABSTRACT

The study was conducted to investigate the frequency of Enterocytozoon
heparopenaei (EHP) presence in white-leg shrimp (Litopenaeus vannamei)
cultured in Kien Giang province. The results showed that shrimps infected
EHP after 4 weeks of culture. The infected shrimp had not shown external
pathological signs, except for a significant decrease in sizes. Hepatopancreas
samples of infected shrimp often contained very small spores which were
pear-shaped or ovoid. Many EHP spores can be observed intracellularly &
extracellularly in the lumen of the hepatopancreas tubes. PCR protocol for
the detection of EHP amplified a specific product of 510 bp. The EHP 18s
rRNA sequence isolated in this study matched the sequence published on the
gene bank with 99.8% similarity. Shrimp can be persistently infected with
EHP over months of culture. The prevalence of EHP was 18%-65%. After 12
weeks of culture, healthy shrimps were significantly larger in length and
weight (13.6cm; 20.2g) than EHP-infected shrimps (11.3cm; 11.0g).

TOM TAT

Nghién cuu dwoc thuc hién nham khdo sat tan sudt hién dién cia
Enterocytozoon heparopenaei (EHP) trén tém thé chan trdng (Litopenaeus
vannamei) nuéi ¢ tinh Kién Giang. Két qua cho thdy t6m nhiém EHP trong
giai dogn tur tudn nudi thir 4. Cdc méu tém bénh déu khong co déu hiéu bénh
Iy bat thiong, chi giam kich c& vé chiéu dai, khoi lwong. Gan tuy ciia tém
bénh thuong chira cac bao tir dang hinh qua 1é hodc hinh tritng, co kich thudc
rdt nhé, thiwong nam thanh timg cum trong té bao gan tuy hodc ¢ dang tir do
riéng ré bén ngodi té bao. Qui trinh PCR cho két qua véi vach san pham ddc
hiéu cua EHP la 510bp. Trinh tw gen 18s rRNA cua EHP duoc phdn ldp trong
nghién citu ndy tuong dong véi trinh ty KY643648.1 duoc ding trén ngdn
hang gen véi mire dé twong dong la 99,8%. EHP nhiém trén tém qua cdc
thang nuéi. Ty 1¢ nhiém dao dong tir 18 dén 65%. Sau 12 tuan nudi, tém khéng
nhiém EHP c6 chiéu dai va khéi heong (13,6¢m, 20,2g) 16m hon ¢6 y nghia so
v6i tém nhiém EHP (11,3cm, 11,0g).
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1. GIOI THIEU

Thuy san dugc xac dinh 1a nganh kinh té mii
nhon cia Viét Nam. Nam 2021, theo Tong cuc
Théng ké Viét Nam, tong san lugng thuy san udc
tinh dat 8.726,6 nghin tan, trong d6 san luong thuy
san nudi trong dat 4.805,8 nghin tan. Pong bang
song Cuu Long véi hon 700.000 ha mat nudc nudi
thiy san da tro thanh ving trong diém nudi trong
thuy san ca nuéc, hang ndm cung cap mot luong san
pham thuy san dang ké cho nudc nha. Trong do,
Kién Giang la mot trong nhitng tinh c6 trir lvong da
dang cac ngudn thity san véi gia tri kinh té cao. Theo
S& Nong nghiép va Phét trién nong thon tinh Kién
Giang, nam 2021, viéc nudi tom nudc lg trén dia ban
tinh dat duoc nhiéu két qua quan trong. Cu thé, dién
tich tha nu6i tom nudc lg dat 137.415 ha, san lugng
dat 104.694 tan. Trong nam 2022, dia phuong phat
trién nuodi tém nudce lo véi tong dién tich 140.630
ha, san luong 108.500 tin. Trong d6, dién tich nuéi
tom cong nghiép - ban cong nghiép la 4.200 ha, san
luong 13 39.250 tan (BT, 2022).

C6 thé thay, nghé nuéi tom nudc lo da phat trién
nhanh chéng va tré thanh nganh kinh té miii nhon
véi mirec d§ thdm canh ngay cang cao. Trong do,
ngodi tom su thi tém thé chan trang (Litopenaeus
vannamei) ciing 1a mét trong nhitng d6i tuong thay
san c6 gia tri kinh té cao dang dugc gia ting thim
canh hoa. Truéc nhu cau nuéi tém thuwong pham
ting cao, bén canh nhiing thuan loi khi nuéi tom
theo mo hinh sdn c6 van con nhitng khé khin nhu
thiéu con gidng chét luong tét, thoi tiét bat thuong,
gia ban khong on dinh, dich bénh gia ting, thuong
xuyén xuat hién va kho kiém soat. Cac bénh nguy
hiém trén tom thudng 1a bénh do virat va vi khuan.
Tuy nhién, trong nhitng ndm gan ddy, nghé nudi tom
xuét hién méi de doa méi xuat phat tir mam bénh ky
sinh trung.

Theo d6, bénh vi bao tor tring gan tuy
(Hepatopancreatic microsporidiosis - HPM) lan dau
tien duoc phat hién nhiém trén tom st Penaeus
monodon & Thai Lan ndm 2003 (Chayaburakul et
al., 2004). Sau do, bénh dugc mo ta chi tiét va dugc
dat tén baoi Tourtip et al. (2009). Tac nhan gy bénh
la loai vi bao tir tring Enterocytozoon hepatopenaei
(EHP), 1a nhém vi bao tir tring ¢6 kich thudc rat nho
(Tourtip et al., 2009). Vi bao tir trung EHP da dugc
phan 13p trén tom st va trén tom thé chan tring nudi
& cac nude Pong Nam A. Nam 2010, EHP dugc ghi
nhan xuit hién trén tom st nuodi bi hoi chimg phan
trang (WFS) ¢ Viét Nam. Pay la bénh mai xuat
hién, gy anh huong 6n trén tom thé chan tring nudi
& Viét Nam (Ha va ctv., 2011; Caro et al., 2021).
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T6m nhiém bénh thudng khong c6 cac dau hidu
bénh 1y dac trung. Biéu hién chung nhét 14 tinh trang
cham phat trién, ting truong khong dong déu. Tém
bi coi coc, suy giam suc khoe, giam tiéu thy thirc an
tir 50 dén 70%. Tom bi nhiém bénh ning c6 thé co
biéu hién phan tring va mat mau & gan tuy. Tur do,
tom chét hodc bi anh huong dang ké dén ning suat
thu hoach (Rajendran et al., 2016; Alavandi et al.,
2017, Singh & Singh, 2018). Theo Phudc (2020), ty
1& nhiém EHP trén tom gidng la 7,0%; trén tom nudi
tai cac tinh Séc Trang, Bac Liéu va Ca Mau la kha
cao, 34,1-48,4%. Hién nay, tinh hinh nhiém vi bao
tr trang EHP trén t6m nudc lo ¢ mot s6 vung nudi
ctia tinh Kién Giang dang c6 chiéu hudng gia ting.
Bénh do vi bao tir tring EHP khong gy chét hang
loat nhu cac bénh do vi rat va vi khuén, tuy nhién c6
anh huong rat I6n vé kinh té ddi vai nghé nuéi tom
vi mirc d6 phan ¢ va tiéu ton nhiéu thirc an. Trudc
nhitng thuc té néu trén, nghién ctru nay duoc thuc
hién 1a can thiét, nham d4nh gia duoc tinh hinh, dién
bién cua dich bénh, song song d6 dé hiéu 16 hon vé
tac nhan gdy bénh nay. Tir 6 nhiing bién phap doi
pho vai dich bénh an toan va hiéu qua dugc dua ra
trong nghién cuu.

2. PHUONG PHAP NGHIEN CUU

2.1. Pbi twong va dia diém nghién ctu

P6i twong nghién cieu: Miu tom thé chan tring
(30-120 ngay nuoi) nghi nhiém vi bao tir tring EHP,
do6 1a cac mau tom co dau hiéu: ting truong cham
bat thuong, phan c¢& rd rét, giam hé sé chuyén doi
thirc an (FCR).

Thoi gian va dia diém thu mau: Thoi gian 1a tir
thang 06/2022 dén thang 9/2022. Mau tém nudi theo
hinh thirc cong nghiép (thAm canh) duoc thu tai 10
ao nudi tom thudc huyén Kién Luong, tinh Kién
Giang.

2.2. Phwong phap nghién ciru

2.2.1. Phwong phdp thu mau

Mau t6m thé chan tréng duoc thu tai cac ao nudi
tom tham canh. S6 ao dugc thu mau ¢b dinh 1a 10
a0. Mai ao thu 10 mau tém. Mau dugc thu vao budi
sang som, lic cho tdm dn; thu mau & san in va 4 gbc
a0; thu 4 dot & tuan nu6i thir 4, tuan nuéi thir 6, tuan
nudi thtr 8 va tudn nudi tha 12. Mau dugc van
chuyén séng vé phong thi nghiém va phan tich mau
trong ngay.

MAau tom dé soi tuoi va nhuém Giemsa dugcC
phan tich tai phong thi nghiém Bénh hoc Thuy san -
Khoa Thuy san - Truong Pai hoc Can Tho.
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Mau tom phan tich PCR (Polymerase Chain
Reaction): Gan tuy va rudt tom thu tir ao nudi c6 dau
hiéu cham 16n (5-7 mau) duoc ¢b dinh trong dung
dich RNAlater va bao quan & -20°C dé phén tich tinh
trang nhiém bénh bang phwong phap PCR tai phong
thi nghiém B6 mon Chan Nuéi Thu Y, Khoa Nong
Nghiép, Trudong Pai hoc Can Tho.

2.2.2. Phuwong phap soi tuoi

Phan giap dau nguc tom dugc tach, 1ay khéi gan
tuy va tach ruot dé thu phan dich ruot, sau d6 dit 1én
lam kinh v6 tring. Kim miii gido dugc dung dé tan
nho khéi gan tuy hozc dich rugt, dan mong trén lam
kinh, nho 1 giot nudc mudi sinh ly 0,85%, day
lamen 1én roi quan sat dudi kinh hién vi; quan sat
vaéi vat kinh 100x (Tourtip et al., 2009).

Doc két qua: Mau tom duong tinh néu quan sat
dudi kinh hién vi ¢6 su xuat hién cia cac vi bao tir
c6 hinh giot nudc, tap trung thanh trng cum/dam.

2.2.3. Phwrong phdp phét kinh nhugm Giemsa

Phuong phap phét (smear) md gan tuy va rudt
nhuoém Giemsa duoc dung dé phat hién su c6 mat
cua vi bao tir trong gan tuy/rudt tom. Tach phan giap
dau nguc va lay khéi gan tuy bén trong roi dat 1én
lam kinh v6 trung. Dung kim miii gido tan nho khéi
gan tuy, dan mong khéi gan tuy trén lam kinh. Dé
kho mau ¢ nhiét ¢ phong hodc ho nhe phién kinh
trén ngon lira dén con. Tiéu ban miu duoc ¢b dinh
trong ethanol tuyét ddi voi thoi gian 10 phuat, sau d6
rira lame mau bang nuéc cit; nho dung dich Giemsa
ngap tiéu ban, dé tir 20 dén 30 phit; rira nhanh bang
nudc cat va siy kho; nho mot giot dau soi kinh 1én
tiéu ban va quan sat dudi kinh hién vi véi vat kinh
100X (Tourtip et al., 2009).

2.2.4. Qui trinh PCR phdat hién EHP

Phwong phap chiét tich ADN

Mot phan gan tuy va rudt cia 10 con tdm/ao
duoc nghién chung trong dung dich dém NTE (0,2
M NacCl, 0,02 M Tris—=HCI va 0,02 M EDTA, pH
7.4) theo ti I¢ 1:10 (v:v). Hon hop duoc ly tam &
3000 xg trong 15 phit & 4°C, phan dung dich noi
phia trén dugc thu va cho vao ng eppendorf méi.
Sau d6, 600 pl dung dich lysis buffer (100 mM
NaCl, 10 mM Tris—HCI, pH 8.0, 50 mM EDTA, pH
8.0, 0,5% sodium dodecyl sulphate va 0,1
mg/mLproteinase K) dugc thém vao phan dich nbi
thu dugc. Mau duoc i & 65°C trong 2 gid. Sau khi
1, cac mau tiép tuc duogc chiét tach theo qui trinh
phenol/chloroform/isoamyl alcohol. ADN duoc thu
hoi bang cach két tua ethanol va lam khé ¢ nhiét do
phong. ADN duoc hoa tan trong dung dich dém TE
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(10mM Tris pH8, 1mM EDTA) va trit & -20°C cho
phan tng PCR (Tang et al., 2015).

Ham lugng DNA chiét tach dugc xac dinh bang
may nanodrop one (Thermo scientific) va chat
lugng DNA chiét tach duoc danh gia qua ti 1&
260/280 nm.

Phuong phap PCR phat hién vi bao tir trung
trén tom thé chan trang

Qui trinh PCR phat hién vi bao tr trung - EHP
duoc thyc hién theo qui trinh ctia Tang et al. (2015),
dong thoi duge diéu chinh nhu sau: i) Thanh phan
hoa chat tham gia phan ng bao gdom: 2X master mix
(Phusa biochemical, Cantho, Vietnam); 0,2 pMol
mdi EHP-F; 0,2 pMol mdi EHP-R1; 1 ul DNA chiét
tach va nudc cat vo trung; ii) Didu kién phan ung:
95°C trong 5 phut, tiép theo 35 chu ky gdom: 95°C
trong 30 giay, 60°C trong 1 phut, 72°C trong 30 glay
va cudi cung 72°C trong 5 phit. San pham khuech
dai dac hiéu & vi tri 510 bp; iii) Trinh tu moi tham
gia phan tng bao gom: EHP-F: 5°-GCC TGA GAG
ATG GCT CCC ACG T-3’, EHP-R1: 5-GCG TAC
TAT CCC CAG AGC CCG A- 3’. San pham PCR
duogc dién di kiém tra trén agarose gel 1,5% bang
may (Biorad, USA), nhuém bang safe dye va quan
sat hinh anh dién di du6i anh sang tir ngoai bang hé
thdng Gel Documentation (Carestream health, INC)

2.2.5. Gidi va phan tich trinh tw

San pham PCR sau khi kiém tra dugc tinh sach
bing bo KIT Isolate 11 PCR and Gel (BioLine) theo
huéng dan ciia nha san xuat va sir dung 1am khuén
truc tiép cho phan ung tién giai trinh tu gen theo
nguyén tic dye-labelled dideoxy terminator. Mau
tom nhiém ky sinh trung dugc dinh danh bang
phwong phép sinh hoc phan tir v6i cap mdi EHP-F
va EHP-R1. Mirc do tuong dong cua doan gen 18s
rRNA cua EHP trong nghién ctru ndy dugc so sainh
vai trinh tu cia cac doan 18s ribosomal RNA cua
EHP duoc ding ky trén ngan hang gen bang phan
mém BLAST (Basic Local Alighment Search Tool)
trén GenBank (http://www.ncbi.nlm.nih.gov/).

2.2.6. Phwong phdp xir Iy s6 liéu

Mtrc d6 nhiém ky sinh tring duoc xac dinh theo
phuong phap ciia Margolis et al. (1982).

Ty 1€ nhlem (%) = (téng s6 mau nhiém ky sinh
tring/tong sé mau kiém tra) x 100

Cay phat sinh loai duoc xay dung bang phwong
phap Maximum Likelihood Tree, sit dung phan
mém MEGA 11. Tat ca cac chudi tham chiéu duoc
ldy tir co sé dir liéu GenBank.
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_ Cac 6 ligu duogc trinh bay va xir 1y thong ké
bang phan mém Microsoft Excel.

3. KET QUA VA THAO LUAN

3.1. Théng tin chung vé miu tdm thé chan
trang

Tong cong c6 400 mau tom thé chan trang giai
doan nuéi thwong pham duoc thu tai huyén Kién
Luong, tinh Kién Giang. Céac ao nudi tom da duoc
kiém tra sach bénh, khong nhiém EHP trong tom
gidng trude khi tha nudi. Két qua thu mau cho thay
tom nudi thAm canh phat hién bénh trong giai doan
tir 30 ngay tudi (tuan nudi thir 4), nhitng ao nudi nay
tha tom & mat d¢ tir 75 dén 80 con/m?. O tuan nudi
thir 4, tom c6 chiéu dai tir 4,0 dén 6,8 cm, khéi luong
tom dao dong tir 0,5 dén 2,7 g. Két qua kiém tra cac
mAu tom sau d6 8 tuan (tuan nudi thir 12) cho thay,
tom gia ting ca vé chiéu dai va khdi luong. Chiéu
dai tom luc nay dao dong khoang 10,7-14,8 cm va
khéi lwogng trong khoang 7,0-24,8 g.

Céc mau tom déu khong c6 dau hiéu bénh 1y bén
ngoai bat thuong, mau sic tom twoi sang, khong bi
dong rong hay loét vo, ngoai trir kich ¢& cua tom c6
su suy giam dang ke S0 Vdi cac mau tom khong
nhiém bénh. Mot sé miu tdm & mot sé ao nudi
nhiém nang van c6 mot vai dau hiéu bénh 1y dic
trung nhu: tom giam in, mau sic tom bénh nhot
nhat, Vo san sui, nham, rudt tom ngét quing hoic
tréng rong. Cac dau hiéu bénh 1y ghi nhan duoc kha
tuong dong véi cac ghi nhan cia nhiéu nghién ciu
trudc day. Theo d6, ddu hiéu bénh 1y téng quat
thuong duge mo ta 1a: tom nhiém bénh thuong
khong c6 cac ddu hiéu bénh 1y dic trung. Biéu hién
chung nhét 14 tinh trang chdm phat trién, tang truong
khong ddng d&u. Tém bi coi coc, suy giam sirc khoe.
Tom bi nhiém bénh nang c6 thé c¢6 biéu hién phan
tring va mat mau & gan tuy (Rajendran et al., 2016;
Singh & Singh, 2018; Kim et al., 2021; Kumar et al.,
2022a). Mit khac, nghién ctru cua Suryakodi et al.
(2022) lai c6 nhing bao cao rang, EHP nhiém trong
t6m nudi cac hé thdng nudi tom thé chan tring nudc
ngot khong giy ra bat ctr biéu hién bénh 1y khac
thudng nao, mic du cac két qua PCR déu thé hién
duong tinh véi EHP. Cung nhan dinh d6, bao cao
cia Ma et al. (2019) va Yang et al. (2021) cing cho
ring, trong giai doan dau cua nhiém EHP, tom
thuong khong chét va an binh thuong, mau sic co
thé khong c6 diu hiéu 1am sang rd rang cua
bénh. Tuy nhién, ching s& tang truong cham trong
giai doan nhiém bénh vé sau vu nudi, dan dén thiét
hai kinh té nghiém trong cho nganh nuéi tom.
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Bang 1. Thong tin miu tom thé chan tring
Chi tiéu Tuan 4 Tuan 6 Tuan 8 Tuan 12
Chicu dai (cm) 5,5+0,8 7,4£0,6 9,6+0,7 12,5%1,5
Khoi lugng (9) 1,6+0,6 3,4+0,8 7,3+1,4 15,945,7
S6 mau 100 100 100 100
3.2. Sy hi¢n dign ciia vi bao tir EHP trén tom
thé chén trang nudi thwong pham

Két qua quan sat 400 tiéu ban twoi cac mau tom
cho thiy nhitng miu tom nhiém EHP thuong xuat
hién cac bao tir c6 cau tao bén ngoai dang hinh qua
1¢ hodc hinh trimg, hoi thon nho & 1 dau. Céac bao tir
nay c6 kich thudc rit nho, chi quan sat dugc & vat
kinh 100x. Trong hau hét cac mau bénh pham déu
quan sat thdy cac bao tir thuong nam thanh ting cum
trong té bao gan tuy cia tom, ngoai ra, bao tor EHP
cling duoc tim thay ¢ dang tu do riéng ré bén ngoai
té bao. Bén trong bao tir c6 thé quan sat thiy khong
bao & Mot dau cua bao tir. Tuy nhién, sgi cyc thi rat
kho quan sat & nhitng bao tr nam ting cum/dam
cing mot thi truong kinh hién vi. Cac mau gan tuy
cua tom nhiém EHP nhudém Giemsa va quan st &
vat kinh 100x c6 thé nhan thiy cac bao tir EHP c¢6
hinh bau duc bit mau xanh tim cua thudc nhuém va
hién dién trong té bao biéu mé & gan tuy hoic ton
tai & dang ty do. Cac ghi nhéan trong nghién ctu
tuong dong véi nhitng ghi nhan cua Tourtip et al.
(2009).

A
Hinh 1. Bao tir EHP quan sat dwéi kinh hién vi
quang hec (100x), (A): bao tir bén trong cic 0ng gan
tuy, (B) bao tir ton tai bén trong té bao (miii tén)

Hinh 2. Bao tir EHP tn tai tw do bén ngoai té
bao quan sat dwoéi kinh hién vi quang hoc (150x)
(miii tén)
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Ngoai ra, khi phén tich cac mau bénh pham tur
gan tuy va rudt giira caa tom thi chi quan sat thay
bao tir EHP tdn tai trong cac mau bénh pham tir gan
tuy ctia tom. Ghi nhan nay twong dong véi nhiing
két luan cua Flegel (2015), tac gia cho rang loai vi
bao tir tring EHP chi lay nhidm trén cac té bao biéu
mé 6ng cua mo gan tuy trén tom. Nghién ctiu cua
Kim et al. (2021) ciing ghi nhan tuong tyu, bao cao
cho rang, cac mau tém nhiém EHP ¢ Han Qudc hau
nhu déu chi tim thay bao tir ton tai trong mo gan tuy,
khong xuét hién ¢ cac mé khac ctia tom. Tuy nhién,
nghién cuu cta Oanh et al. (2021) va Prachumwat et
al. (2021) da tim thay bao tir EHP ton tai khong chi
trong té bao gan tuy ma con ton tai trong biéu mo
cua rudt gitta. Theo béo céo cua Li et al. (2021) cho
rang, gan tuy 1a mé vu tién dé bi nhiém EHP, khong
nhitng vay, cac bao to EHP cling dugc phat hién
trong ruot va da day cta tom.

Hinh 3. Bao tir EHP nhudm Giemsa (100x) (mii tén)

3.3. Ty I&¢ nhiém ciia bao tir EHP trén tom thé
chin trang nudi thwong pham

Trudc khi tng dung qui trinh PCR, vi bao tu
tring trén tom thé chan tring duoc thu & ao nudi
tham canh, mau gan tuy va rudt cia tom thé chan
trang dugc soi twoi dudi kinh hién vi (d6 phong dai
100x), cac tiéu ban mau c6 nhing bao tir hinh ovan
hozc elip va c6 khong bao & mot dau caa bao tir duoc
ghi nhan 1a miu nhiém EHP. Bén canh d6, cac mau
tom nay ciing dwoc st dung dé tach chiét ADN va
thuc hién qui trinh PCR phat hién EHP. Két qua dién
di san pham PCR ghi nhan cic mau t6m hién vach
510 bp dic hiéu cho vi bao tu tring EHP (Hinh 5),
két qua nay twong tu két qua san pham PCR cua
Tang et al. (2015). Sau d6, san pham PCR dwong
tinh v&i EHP dugc dem di giai trinh ty cho cac phan
tich tiép theo.

Két qua téng hop cho thdy ty 1& nhidm EHP trén
t6m thé chan tring dwoc phat hién bang hai phuong
phap soi tuoi va PCR c6 sy khac nhau. O két qua soi
tuoi, ty I¢ nhiém EHP dao dong trong khoang tir 13-
62%. Trong khi d6, qui trinh PCR phat hi¢n EHP

153

Tdp 59, S6 3B (2023): 149-160

nhiém trén tom thé chan trang trong khoang tir 18
dén 65% qua 4 dot thu mau.

Trudc khi tha nudi, tom thé chan tring giéng
duoc chon va duoc tim soat khéng nhidm céc bénh
thuong gap nhu coi (MBV), dém tring (WSSV),
hoai tir gan tuy cap (EMS) va bénh vi bao tir tring
(Enterocytozoon hepatopenaei — EHP). Vao thoi
diém 30 ngay sau khi tha nuoi, tom bt dau dugc thu
ngau nhién tai cac ao nudi tham canh & huyén Kién
Luong, tinh Kién Giang. Két qua soi tuoi va PCR,
tam so4t tan suat xuat hién bénh do EHP cho thay
hau hét tat ca cac ao (9/10 ao) déu cho két qua dwong
tinh véi EHP sau 4 tuan tha nuéi tom. Ty 1¢ nhiém
EHP ¢ thoi diém nay dugc ghi nhan ¢ muc lan luot
1a 62% va 65%. Sy khac biét nay 1a do c6 mot sb
mau t6m khi soi tuoi thi khéng quan sat thdy bao tir
EHP trong gan tuy, nhung két qua PCR thi hién vach
510 bp dac hiéu cho vi bao tur trung EHP.

& 63

EPCR

B Soi troi

Ty I§ nhi€m (%)

4 6

Tuéin nuéi
Hinh 4. Ty & nhiém (%) bao tir EHP trén tom
thé chén trang

Tan sut xuat hién bénh do vi bao tir tring EHP
kéo dai trong cac ao nudi tom dén tuan thir 6 sau khi
tha nuoi (8/10 ao dwong tinh v6i EHP). Ty Ié nhiém
EHP ¢ thoi diém nay duoc ghi nhan 1én dén 58%
thong qua phuwong phap PCR. Tuy nhién, dén thoi
diém tuan tha 8 sau khi tha nuoi thi ty 1 nhiém EHP
lai c6 chiéu huéng giam dang ké (2/10 ao duong tinh
véi EHP). Ty 1é nhiém EHP luc nay dugc ghi nhan
thong qua phuong phap soi tuoi va PCR 1an luot 1a
13% va 18%. Do dé, tom thé duogc tiép tuc nudi
trong ao v&i qué trinh cham soc binh thuong. Dén
thoi diém 3 thang sau khi tha nudi, tic tuin thir 12
sau khi tha nudi, cac mau tém lai duoc ghi nhan
nhiém EHP tr¢ lai véi ty I& nhiém kha cao, 6/10 ao
nudi bi nhiém. Ty Ié nhiém EHP lic nay duoc ghi
nhan thong qua phuong phap soi tuoi va PCR tuong
ty nhau, trung binh 47%.

Su khéc biét dang ké vé ty ¢ nhidém EHP giita
hai phuong phap c6 thé 1 do qua trinh quan sat mau
soi twoi dudi kinh hién vi quang hoc gap nhiéu han
ché do kich thuéc bao tir EHP rat nho, bao tir nam
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Idn trong cac mau mo gan tuy dén kich thudc phong
dai cua vat kinh chi & mirc 100x. Qua trinh chan
doan nhiém EHP bang phuong phap PCR hiéu qua
hon do tinh dac hiéu va do chinh xac cta cac phuong
phap sinh hoc phén tir. Vi thé, hau hét cac nghién
ctu hién dai ngay nay da ap dung nhiéu kiéu phan
g PCR khac nhau dé chan doan tinh trang nhidm
EHP trén tom véi cac két qua twong tu nhiing ghi
nhan cua nghién ctu nay (Tang et al., 2015;
Salachan et al., 2017; Hou et al., 2021).

Bang 2. Tan suat xuat hién vi bao tir tring EHP
trong ao nudi tom thé thim canh

Tuin4 Tudn6 Tuin8 Tuin 12
+

Ao nudi
Aol
Ao 2
Ao 3
Ao 4
Ao 5
Ao 6
Ao7
Ao 8
Ao 9
Ao 10

+

+

+ + + + + + + +
+ + + + + + +
+ + + + +

Két qua ty 1¢ nhiém EHP kéo dai qua cac thang
nudi (tudn 4 den tuan 12) cho thdy vi bao tir tring
EHP co6 the Song va ton tai trong cac ao nudi trong
thoi gian rat dai, khac véi mam bénh do vi rat va vi
khuén. Bén canh do, c6 ton tai su 1ay nhidm chéo
giita cac ao trong sudt chu ky nuéi va sy lay nhidm
tr cac ky chu trung gian nhu sinh vat thay sinh
hoang da vao trong ao nudi tom.

Theo bao céo cia May va ctv. (2020), c6 3 loai
giap xac duoc xac dinh mang bao tir EHP, bao gém
1 lodi giun nhiéu to, 2 loai nhuyén thé (hau va ¢
dinh). Trong d6, dc dinh va giun nhiéu to 14 loai bat
gap pho bién trong cac ao nudi tom thwong pham tai
Viét Nam, con hau va giun nhiéu to dugc sir dung
lam ngudn thire n tw nhién cho nudi vé tom bd me,
trong d6 giun nhiéu to dwoc sir dung phé bién hon.
Bén canh d0, trong hé sinh thai thity vuc, giun nhiéu
to 14 mot mét xich trong chudi thire an, dac biét 1a
trong san xuat tom (Mark, 2019). Mat khac, EHP
ciing dugc tim thdy trong méi truong nudce ao nudi,
trong phan tom va trong bun day ao nudi. Cac
nghién ctru khéc ciing cho rang, dong vat bi nhiém
bénh EHP c6 thé giai phong vi bao tir ra moi truong
thong qua sy phan hiy cua con chét hoac cac te bao
gan, biéu mé rudt bong ra dugc chuyén xubng hé
tiéu hoa va ra ngoai theo phan. EHP da duoc ghi
nhan c6 thé ton tai trong méi truong nudc hodc bun
day tir sau thang dén mot nam, tiy thude vao diéu
Kién moi truong ao nudi (Giridharan & Uma, 2017;
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May va ctv., 2020). Mac du, bénh do ky sinh trung
EHP khong gay ty Ié chét cao trong cac ao nudi tom
nhung ciing 14 nguyén nhan 1am anh huong dén sirc
kho¢ tom, gdy cham 16n, phan ¢, anh huong dén
nang suat thu hoach va tao diéu kién cho nhitng mam
bénh co hoi khac xam nhap. Bao cdo gin day cua
Patil et al. (2021) nhan dinh rang, thiét hai vé kinh
té do nhidm Enterocytozoon hepatopenaei (EHP),
hoi ching dom trang (WSSV) va cac bénh khac doi
véi nghé nudi tom thé chan tring & An Do 1a réat
dang ké trong giai doan 2018-2019. San lugng thiét
hai cao nhét trong cac bénh nhiém trung 1a do
WSSV (2,58 tan/ha/vuy), tiép theo 1a do EHP (1,80
tan/ha/vu), Mic da EHP véi xac suat xuat hién thép
hon WSSV (17%) nhung ching c6 thé gay ra ton
that 1én dén 0,77 triéu tan vai ton that doanh thu
teong Gng 1a 567,62 tri¢u d6 la My.

A
500 bp =

100 bp e

B
500 bp =

100 bp =

C
500 bp wp

100 bp =p

D

500 bp = 510 bp

100 bp wp

Hinh 5. Két qua PCR phat hién vi bao tir tring
EHP trong ao nudi tém thim canh

Ghi chii: 4 tuan (A), 6 tuan (B), 8 tuan (Cvali2 fudn
tha nudi (D). Cdc gteng ldn hrot bao gom Gleng M:
thang ADN 100 bp, gieng — - doi chimg dm, gieng +: Poi
chitng dwong, gieng 1: a0 1, Giéng 2: a0 2, Giéng 3: a0
3, Giéng 4: ao 4, Giéng 5: ao 5, Giéng 6: ao 6, Giéng 7:
ao 7, Giéng 8: a0 8, Giéng 9: a0 9, Giéng 10: ao 10.

So sanh véi nhimg nghién cttu gan day ghi nhan
vé sy hién dién cia EHP trén tom thé chan tring, c6
thé thay ty l¢ nhiém ma nghién ciru nay ghi nhan
duoc ¢ Kién Giang c6 nhiéu khac biét. Nghién ciru
ctia Phudc (2020) ghi nhan ty 1é nhiém EHP trén
tom gidng 1a kha thap, khoang 7,0%. Béo cao gan
day ctia Oanh et al. (2021) ciing ghi nhan ty 1¢ nhiém
EHP kha thap ¢ tom thé thu tai Soc Tring, Bac Liéu
va Ca Mau, dao dong khoang 7,9% cic mau phan
tich. Nghién ctru cia Kim et al. (2021) lan dau tién
béo cdo vé cac truong hop tom thé chan tring nudi
& Han Qudc nhiém bao tir tring EHP ciing ghi nhan
ty 18 nhiém thip. Ty 18 nhidm dao dong tir 3,3 dén
56%, trung binh khoang 25,5%. Tuong tu, nghién
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cuiiu cua Suryakodi et al. (2022) cling c6 nhiing bao
céo dau tién vé tinh trang nhiém EHP trong cac hé
thdng nudi tom thé chan tring nudc ngot. Tuy nhién,
ty 16 nhiém EHP & cac hé théng nuéi ndy ciing &
mtc rat thap, dao dong chi khoang 1,5%.

Twong tu két qua ghi nhan cia nghién ctru nay,
két qua khao sat ciia Hanh va ctv. (2020) d ghi nhan
ty 1& nhiém EHP rét cao ¢ Ha Tinh. Xu hudng bing
phat EHP duoc ghi nhan thuong ¢ céc giai doan nudi
tr mai tha tom (thang 8) dén cudi vu nudi (thang
10), déc biét cao nhét vao dau vu ¢ viing nudi tom
Cam Xuyeén. Ty 1€ nhiém ghi nhan dugc dao dong
tir 40 dén 80%. Tuong tw, nghién ciru caa Caro et al.
(2021) bao céo ty I& nhiém EHP trén tom thé chan
tring trong cac thi nghiém thyc nghiém dao dong
trung binh trong khoang 28,5-50%, ty I¢ nhiém cao
nhét dat t6i 87,5% & céc nghiém thirc nudi tom & do
man 30ppt. Mot s6 nghién ctru tai An g ciing co
ghi nhan ty 1¢ nhiém EHP cao tuong ty két qua
nghién ctru nay ghi nhan dugc. Nghién ctu cua
Singaravel et al. (2021) d4 c6 bao céo vé sy bung
phat cua dich bénh truyén nhiém EHP anh hudng
dén tom thé chan trang dugc nudi phd bién nhit ¢
An D¢, da dan dén thiét hai kinh té nghiém trong.
T6ém nhiém EHP ngoai viéc cham phat trién, tom
con ¢6 biéu hién gan tuy bi teo va rudt, da day mau
trang, trong rdng. Ty 1& nhidm EHP duoc ghi nhan
qua phuong phap PCR dao dong khoang 34,4%. Véi

MEi xudi
GCCTGAGAGATGGCTCCCACGTCCARGGA

EHP-L.vanamei !
180

KY643648.1

EHP-L.vanamei &1
KY643648.1 2

EEP-L.vanamei 121
KY643648.1 30

EHP-L.vanamei 181 ATGGTGGATGCTGCAGTTAAAGGGTC

K¥643648.1

EHP-L.vanamei 2
KY643648.1

EHP-L.vanamei 301 GAATGAAATC
KY643648.1

EHP-L.vanamei 361 TCTGGGGATCAAGGACGAAGGCTAGAGTATCGAAAGTGATTAGACACCGCTGTAGTTCTA

K¥643648.1
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xét nghiém PCR dugc phat trién trong nghién ciu
ctia Hou et al. (2021), tinh trang nhiém EHP duoc
ghi nhan 1a rat phd bién ¢ bon khu vuc cua Son
Poéng, Trung Qudc. Két qua 1a ty 1¢ duong tinh vdi
EHP dat 51,2%, cho thay EHP dang phd bién trong
nudi tom & Trung Qubc. Ngoai ra, gan ddy, nghién
ctiu cua Lee et al. (2022) cho thay, & Han Quéc, ty
I& nhiém EHP trong cac ao nudi tom thé chéan tring
khong c6 biéu hién cham Ién 1a rit cao, dao dong &
muc 71,4%.

3.4. Két qua giai trinh tw gen cia vi bao tir

trung EHP

San phiam PCR dwong tinh véi EHP duoc giai
trinh tu va sir dung lam ddi chimg dwong cho cac
phan tich tiép theo. Két qua giai trinh tu san pham
PCR da phat hién EHP nhiém trén tom thé chan
tring qua ghi nhan san pham sau khi dién di c6 téng
cong 510 nucleotit, twong ddng vai két qua hién
vach tai 510 bp. Trinh ty nay ciing dugc so sanh voi
trinh tu gen 18s ribosomal RNA ciaa EHP phan 14ap
tr tom thé chan tring (Accession number:
KY643648.1) trén ngan hang gen ctia Anushya et al.
(2017) bang phan mém BLASTN. Két qua so sanh
2 trinh ty gen cho thay EHP phan 13p tir tom thé chan
trang trong thi nghiém nay cé trinh ty gen 18s
ribosomal RNA twong dong véi trinh tu gen EHP
dugc dang trén ngan hang gen NCBI véi muc do
tuong dong 1a 99,8% (Hinh 6).

CGCGARAATTGTCCACTCTTT

TTCGGGCTCTGGGGATAGTACGC

KY643648.1

660 cuvvniesisevoansuicsnssesensssye €89

GCGTACTATCCCCAGAGCCCGA

Mbi nguoc

Hinh 6. Két qua gidi va so sanh trinh tw gen giira chiing EHP phén 13p tir nghién ctu (EHP-
L.vanamei) va chiing EHP dwoc dang trén ngin hang gen (KY643648.1)

Cay phat sinh loai cia cac gen ssu rRNA da
ching minh trinh ty EHP thu dugc tir tom thé chan
trang cham tang truong ¢ Kién Giang (dugc chi dinh
la EHP.KG2) tach biét rd rang vdi cac trinh ty EHP
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duogc bao céo trude d6 va hinh thanh nhanh don cua
riéng n6 (Hinh 7). Bén canh do, cay phat sinh loai
ciing cho thiy cac chung EHP ma nghién ctru nay
thu dugce c6 mbi quan hé twong dong nhat vé kiéu
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gen vai cac chung EHP thu dugc ¢ Han Qudc (mau
OP363710.1 thu nim 2022 va mau MZ819965.1 thu
nidm 2021) va & Thai Lan (mAu FJ496356.1 thu nim
2008). Pic biét, cic miu gen EHP ky hiéu
MF134828.1, MF134814.1, MN453588.1 dugc thu
tai Viét Nam vao nam 2019 thi lai c6 khoang cach
tién hoa kha xa so v6i mau EHP thu tai Kién Giang.
Phén tich BLAST cho thay su twong dong vé gen
18s rRNA gitra EHP.KG?2 va cac trinh ty EHP khac
trong cdy phat sinh loai 1a 99,8% dén 100%. Cac
nghién ctru truge day da st dung phuong phap nay
dé khao sat mdi quan hé di truyén cua cac chung
EHP véi ti 1¢ twong dong 1a 99-100% (Kim et al.,
2021; Li et al., 2021).

MN453588

MF134828

KP759285

MF134814

KX981865

MN453587

MH259889

KY643648

@® EHPKG2

q OP363710

MZ819965

FJ496356

—
0.00050

Hinh 7. Cay phat sinh loai cia chung EHP thu ¢
Kién Giang (EHP.KG2)

3.5. Anh hwéng caa EHP dén chiéu dai va
khoi lweng cia tom

Két qua phén tich chiéu dai va khéi luong céc
mau tom cho thdy, da s6 cac mau tom nhiém EHP
¢6 chidu dai ngén hon va khdi lwong nho hon déng
ké 50 v&i cac mau tom khong nhidm EHP va sy khac
biét nay c6 y nghia théng ké (p<0,05).

Biéu d6 Hinh 8 cho thdy mau tém & giai doan 12
tudn c6 su gia tang kich thuéc vé& chidu dai. Tuy
nhién, chiéu dai ctia nhom tém nhiém EHP thi lai co
su khac biét 16n so v6i nhém tom khong nhiém EHP.
O thoi diém tuan nudi thir 4, tom nhim bénh co
chiéu dai trong khoang 4,0-6,5 cm, trong khi dé,
nhitng mau tom khong nhiém bao tir EHP ¢6 chiéu
dai trong khoang 4,3-6,8 cm. Chiéu dai trung binh
clia cac mau tom nhiém bénh thap hon c6 ¥ nghia
(p<0,05) s0 véi cac mau tom khong nhidm EHP. O
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thoi diém tuan nuéi tha 6, tdm nudi co sy gia ting
kich thude. Tém nhiém bénh co chiéu dai trong
khoang 6,4-8,4 cm, nguoc lai nhitng mau tom khong
nhim bao tir EHP thi c6 chiéu dai trong khoang 6,8-
8,4 cm. Chiéu dai trung binh cta cac mau tdm nhiém
bénh thap hon c6 ¥ nghia (p<0,05) so véi cic mau
tom khong nhiém EHP.

16,0 -
140 1 ETém nhiém  ©Tém khong nhidm 13.6
120 -
E100 - 26 9.6
35
= 8.0 -
-
€ 6.0 1
g 40 -
2,0 -
0,0 -
Tuén 4 Tun 6 Tuén § Tudn 12
Tudn nubi

Hinh 8. Chiéu dai trung binh ciia tém nhiém
EHP va tém khong nhiém EHP

Xét riéng ¢ tudn nudi thir 8, thoi diém ty 1¢ nhidém
EHP & cac ao nudi tdbm & mac thap nhit thi chiéu dai
tom c6 su gia ting nhanh chong. Tém nhiém bénh
thuong co chiéu dai trong khoang 8,3-10,9 cm, trong
khi @6, nhitng mau tom khong nhiém bao tir EHP ¢6
chiéu dai trong khoang 7,9-10,9 cm. Chiéu dai trung
binh cua cac mau tdom nhiém bénh khéc biét khong
c6 y nghia (p>0,05) so véi cic mau tom khong
nhiém EHP. Tuy nhién, két qua phan tich chiéu dai
tom ¢ thoi diém 12 tuan nudi lai c6 sy khac biét dang
ké. Tom khong nhiém EHP c6 chiéu dai dao dong
khoang 11,3-14,8 cm, trong khi d6 tdm nhiém bénh
thudng co chidu dai ngén hon ¢ ¥ nghia (p<0,05),
dao dong khoang 10,7-14,0 cm. Nhin chung, tir két
qua phan tich qua 4 dot thu mau & 4 thoi diém trong
vu nudi cho théy EHP c¢6 anh hudng tiéu cuc dén sy
phat trién vé chiéu dai ciia tom nudi.

Tuong tu gia tri chiéu dai cia tom, két qua phan
tich khdi lwong cac mau tom cho thdy da sé cac mau
t6m nhiém EHP déu co khéi lugng thap hon so véi
cac mau tom khong nhiém EHP. Mic du nhiém EHP
xuyén sudt qua cc tuan nudi nhung khéi lugng cua
tom nudi van c6 su gia tang. Tuy nhién, c6 sy phan
¢ dang ghi nhan giita cac c4 thé tom. O thoi diém
dau tién phat hién bénh, ty 1& nhiém dat mic cao
nhét (65%), tdm nhiém bénh thudng c6 khdi lwong
trong khoang 0,5-2,4 g, trong khi d6, nhitng mau
tom khong nhiém EHP thi c6 khéi lugng trong
khoang 0,9-2,7 g. Khéi luong trung binh cua cac
mau tom nhidm bénh thdp hon ¢ y nghia (p<0,05)
S0 V6i cac mau tom khong nhiém EHP. O thoi diém
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tuan nuoi thir 6, tom nudi c6 sy gia tang khdi luong.
Tém nhim bénh thuong c6 khéi luwong trong
khoang tir 2,1-4,5 g, trong khi d6, nhitng mau tom
khong nhidm bao tor EHP c6 khéi lwong trong
khoang 2,6-5,0 g. Khdi luong trung binh cua cac
mau tom nhidm bénh thap hon ¢ ¥ nghia (p<0,05)
SO V&i cac mau tdm khong nhiém EHP.

ETom nhidm E1Tom khong nhidm
20,0
8
2150
E
E
«E 100 72173
50 -

Tuin 6 Tuin 8 Tuén 12

Tudn 4

Tuén nuéi

Hinh 9. Khéi lwgng trung binh ciia tdém nhiém
EHP va tdom khong nhiém EHP

Dén tuan nudi thir 8, khi thoi diém ty 1¢ nhiém
EHP & cac ao nudi tdom & mac thip nhat thi khoi
lugng tom co sy gia ting. Tom nhiém bénh thuong
¢6 khdi lugng trong khoang 4,8-10,0 g, trong khi do,
nhitng mau tom khong nhiém bao tir EHP ¢ khdi
luong trong khoang 4,5-9,9 g. Khéi lugng trung
binh cuia cac mau tdom nhiém bénh Khéc biét khong
c6 y nghia (p>0,05) so véi cic miu tom khong
nhiém EHP. Tuy nhién, két qua phan tich kh6i lugng
t6m ¢ thoi diém 12 tuan nudi lai c6 sy khac biét dang
ké. Tom khong nhidm EHP c6 khéi lwong dao dong
khoang 10,5-24,8 g, trong khi d6 tom nhiém bénh
thudng c6 khdi lugng thap hon c6 y nghia (p<0,05),
dao dong khoang 7,0-23,0 g. Tir két qua phan tich
qua 4 1an thu mau & 4 thoi diém trong vu nudi cho
thidy EHP c6 anh huong tiéu cuc dén sy ting truong
vé khéi luong cua tom nudi.

Béo c4o cua Rajendran et al. (2016) cho rang
tinh trang nhiém EHP khong anh huong 16n dén qua
trinh tang truong cta tdm. Mit khac, nghién ctru gan
day cua Kim et al. (2021) lai ghi nhan nhiéu truong
hop t6m cham phat trién do nhiém EHP, diéu nay
tuong tu nhan dinh ctia nghién ctu. Bao céo nay ghi
nhan nhitng con tom khong nhiém va nhiém EHP c6
chiéu dai chénh 1éch kha 16n, lan luot 12 8,5-9,3 cm
va 3,7-5,6 cm.

Shen et al. (2021) nghién ciru vé sy cham phat
trién cia tom thé P. vannamei nhidm EHP. Céc
nhém tém di duge nudi trong 70 ngay cho thiy kich
thudc co thé khac nhau dang ké (p<0,05) khi nhidm
EHP. Két luan nay ciing phui hop voi két luan trude
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d6 cta Ha va ctv. (2011), Kesavan et al. (2017) va
Yang et al. (2021). Thém vao d6, nghién ctiu cua
Shen et al. (2021) ciing nhan dinh rang mic do
nhiém EHP cao gy ra sy cham phat trién nghiém
trong hon cho cac ca thé tom. Twong tw, mot sb
nghién clru trude day ciing da ching minh mue do
nhiém EHP trong gan tuy ¢6 moi tuong quan nghich
vé6i chi s6 khéi lugng co thé cua tom (Liu, 2017).
Ngoai ra, c6 mot s6 bang chimg ciing cho thay muic
d6 EHP lay lan theo chiéu ngang ciing phu thudc vao
cac mirc d6 nhiém EHP khac nhau gitra cAc con tom
c6 kich thude khac nhau.

Nghién ciru chuyén sau hon vé sy khac biét gen
giita tom nhiém EHP va tdom khong nhiém EHP cua
Yang et al. (2021) da chang minh riang tém nhiém
EHP c6 anh huéng rat 16n dén kha ning chuyén hoa
va hip thu dinh dudng. Két qua cho thdy viéc diéu
chinh giam cac gen quan trong trong cdc con dudng
téng hop nang luong da gop phan rat 1on vao su
cham phat trién cia tom. Ngoai ra, con co sy diéu
chinh cac gen lién quan dén mién dich gitp nang cao
sttc dé khang cta tom chdng lai sy 1ay nhidm EHP.
Pdng quan diém nay, béo céo ctia Shen et al. (2022)
ciling cho rang, cac hoat dong tiéu hoa do dugc o tom
bi nhidm EHP thap hon dang ké so véi ¢ tom khoe
manh, trong khi cac hoat dong mién dich lai c6 xu
huéng nguoc lai. Nhidm EHP tryc tiép lam thay doi
cong dong vi khuén duong rudt va cac hoat dong cua
enzym, diéu nay da anh hudng tiéu cuc dén cac dac
diém tang truong cua tom.

Cac thir nghiém ctia Kumar et al. (2022b) ciing
da chimg minh t6m nhiém EHP c6 FCR 1a 3,01 cao
hon so véi 1,64 cta tom khong nhiém. Téng trung
cia tom nhiém 1a 12,2 g, giam dang ké so véi tom
khong nhiém EHP 1a 19,2 g. Thém vao do, cic
enzym tiéu hda a-amylase va lipase da giam dang ké
& nhom t6m nhiém EHP. Nhiém EHP dang ké anh
huéng dén phan tng mién dich khong dac hiéu bang
cach giam hoat dong cua alkaline phosphatase,
catalase, y- glutamyl transferase, tong kha ning
chéng oxy héa, anion superoxide, phenoloxidase.
Do do, ton thwong nghiém trong do EHP gay ra &
gan tuy da anh huong dén qua trinh bai tiét, tiéu hoa,
hap thu. Nhiing tac dong nay anh huong dén sinh 1y,
chuyén héa lipid, chuyén hoa carbohydrate, hé
thong mién dich va gay ra giam tiéu thy thirc n, ting
FCR va cham phat trién. Vi vay, nhiém EHP khong
gdy chét hang loat nhung lam cham dang ké su ting
truéng cua tom, 1am tang chi phi san xuit va dan dén
thiét hai kinh t& nghiém trong cho cac trang trai nuéi
tom.


https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/growth-traits
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4, KET LUAN

Toém thé chan tring nudi tham canh ¢ Kién
Giang phat hi¢n nhidm EHP trong giai doan tir tuan
nudi thir 4. Tom khong c6 dau higu bénh 1y bén
ngoai dic trung, chi giam kich ¢& vé chiéu dai va
khéi luong.

Bao tir EHP c6 ciu tao bén ngoai dang hinh qua
1€ hoac hinh trung, hoi thon nho ¢ 1 dau, ¢6 kich
thuge rat nho, thuong nam thanh ting cum/dam
trong té bao gan tuy cta tom hoic & dang tu do riéng
ré bén ngoai té bao gan tuy. Bao tir EHP chi ton tai
trong cac mau bénh pham tir gan tuy cia tom.

San pham PCR cua cac mau tom hién vach 510
bp dac hiéu cho EHP. Trinh tu gen EHP phén 1p tu
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