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ABSTRACT

An in vivo titration of two white spot syndrome virus (WSSV) stocks was performed
to investigate the infectivity of WSSV in Macrobrachium rosenbergii and to compare it with
penaeid shrimp. M. rosenbergii prawns were injected intramuscularly with WSSV Thai-1 and
WSSV Viet, infection was detected using indirect immunofluorescence (11F) and the prawn
infectious dose 50% endpoint (PIDs; mI™) was determined. Clinical symptoms of WSSV
were seen in prawns inoculated with WSSV Thai-1 from 24 hpi (hour post infection), and
from 36 hpi with WSSV Viet. Mortality started from 48 hpi with both strains. A higher
percentage of mortality (+85%) was found in dead and euthanized prawns inoculated with low
dilutions of WSSV Thai-1 than these inoculated with low dilutions of WSSV Viet (+45%).
The infection titers of WSSV Thai-1 and WSSV Viet stocks as titrated in penaeid shrimp in
earlier work were 10%° and 10>8 SIDg, ml?, respectively. The median virus infection titers in
M. rosenbergii were 10>° and 10**° PIDsy ml™, respectively.

TOM TAT

Thi nghiém pha loéng in vivo: 2 chung virus (virus Thai-1 va virus Viét) dugc su dung
dé gay nhiém trén tom cang (M. rosenbergii) thong qua phuong phap tiém vao co. Mirc do
nhiém bénh duogc xac dinh bang phuong phap IIF (m1en dich huynh quang) Tri€u chiing bénh
ly bt dau xuat hién sau 24h gy nhiém véi virus ddm tring Thai-1 va sau 36h voi virus Viét.
Ty 1é tir vong xuét hién sau 48h gay nhidm véi ca hai dong virus. Tuy nhién, 85% tir vong khi
gay nhiém béi virus Thai-1 trong khi ¢ 45% tur vong boi virus Viét (cung pha lodng ¢ non%
do thap). Nong do giy nhiém cua virus Thai-1 va virus Viét trén tdm thé 1a 10%° va 10>
SIDsy ml™, trong khi trén tém cang 1a 10°° va 10**® PIDs, mI™. 1

GIOI THIEU

Virus dm trang 12 mot trong nhirng tac nhan gy bénh nguy hiém trén céc loai giap
xac nudi, dic biét 1a tdm thé. Bénh xay ra khip noi trén thé gioi, 1a mot trong nhitng nguyén
nhan gay ty 1¢ tom chét cao va anh hudng nghiém trong dén nganh nudi tdm cdng nghiép.

T6m cang xanh, Macrobrachium rosenbergii, la mét trong nhitng loai tdm nudc ngot
thuwong pham dugc nubi khd pho bién hién nay, va dugc xem 14 loai cd sic dé khang bénh
manh néu so sanh v&i tdm thé.

Cho dén nay, c6 rat nhiéu nghién ctu dé cap dén kha nang dé khang lai virus dém
trang trén tdm cang xanh. Tuy nhién, nhiing nghién ctru nay duoc thuc hién trong cac diéu
kién khéc nhau va & céc giai doan khac nhau trén déi tuong thi nghiém. Do do, ching t6i d4
tién hanh thi nghiém gay nhiém trén tdm (kich c&: 2-5g) trong diéu kién chuan, nham muc
dich la danh gia va so sanh sy nhay cam caa Macrobrachium rosenbergii vai virus dom trang
S0 v&i Penaeus vannamei.
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VAT LIEU VA PHUONG PHAP NGHIEN CUU
Poi twong va diéu kién thi nghiém

Tém cang xanh, Macrobrachium rosenbergii, duoc nudi trong hé théng tuan hoan
khép kin tai Trung tam nghién ctu vé nubi trong thuy san va Artemia, Khoa Cong nghé sinh
hoc, truong Pai hoc Gent, Bi. Au tring (larvae) s& dwoc cho an 2 lan/ngay trong suét 3 tuan
vai artemia nauplii (5% trong hrong co thé). Céc chi tiéu thuy Iy héa nhu nhiét do, pH, do
ctng,...s& duoc quan sat va duy tri & bién do thich hop trong suét thoi gian thi nghiem.

Toém cang xanh (s6 lwong: 180 con) Vi trong lrong co thé khoang 2g s& dugc lya
chon dé tién hanh thi nghiém. Thi nghiém duoc tién hanh duéi diéu kién tiéu chuan tai Lab
Virus, Khoa Tha Y, truong Dai hoc Gent. Tém duoc b tri riéng biét trong nhitng bé plastic
(10L). Nhiét d6 s& duoc duy tri trong khoang 27-28°C trong suét thoi gian thi nghiém. Tom
dugc cho an thae an vién, 2 1an/ngay véi 2,5% trong lugng co thé.

Virus

Hai dong virus, Thai-1 va Viét, s&¢ dugc lwa chon cho thi nghiém. Dong virus Thai-1
duoc thu tir nhitng con tdm st tu nhién (Penaeus monodon) bi nhiém bénh vao nam 1996. Sau
d6 chling s& duoc gay nhiém trén tdm song, Pacifastacus leniusculus (Jiravanichpaisal va ctv.,
2001). Dong virus Viét cting dugc thu tu nhirng con tdm su ty nhién (Penaeus monodon) bi
nhiém bénh nhung vao nim 2003. Sau d6 ching s& duoc gdy nhiém trén Cherax
quadricarinatus. Huyén dich virus Thai-1 tir mang cua tdm sdng dugc cung cap bai P.
Jiravanichpaisal va K. Soderhall (Truong Dai hoc Uppsala, Thuy Bién), trong khi virus Viét
dugc cung cap tir Vién Nghién Cau Nudi Trong Thay San 2 (Viét Nam). MGi dong virus s&
dugc gay nhiém trén tdm thé, Penaeus vannamei, dé tao ra ching goc va ciing nham much
dich la xac dinh ndng d6 gay nhiém cua virus trén dbi tugng thi nghiém.

Quy trinh gay nhiém

) Virus s€ dugc pha lodng 10 lan, sau do lay 50 pL tiém vao co bung tém (khoang giira
dot bung thir 3 va 4). Boi vaéi virus Thai-1, nong do virug pha lodng dugc lra chon tir 107 -
10°°, (10 - 10" déi vai virus Viét). 5 tdm/ndng do, véi 3 Ian lap lai.
Thaoi gian thi nghiém

MOi thi nghiém s& kéo dai 120h. Trong sudt thoi gian thi nghiém, cach 12h, tom sé

dugc quan sat va ghi nhan nhitng dau hi¢u bénh ly nhu bo an, 1& do,...Nhiing con tom chét va
gan chét s& duoc thu mau va tién hanh phén tich dé danh gia mac do nhiém bénh. Cuoi thi
nghiém, nhitng con tdm con song s& duoc thu va phan tich bang phuong phap mién dich
huynh quang (11F).
Phwong phap mién dich huynh quang (I11F)

Budre 1: Phan dau tom dugc cit doi, sau d6 cb dinh trong 2% methylcellulose va dong lanh &
nhiét do -20°C.

Bude 2: (cit miu) mau dugc cat véi kich ¢& khoang 5 pm, sau d6 s& duoc ¢b dinh trong
methanol & nhiét do -20°C trong 20 pht.
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Bude 3: rira mau 3 lan, mdi lan khoang 5 phut, trong phosphate buffered saline (PBS-dung
dich dém). Sau d6 cho vao 2 pg mL™ khang thé don dong 8B7 (monoclonal antibody), u &
nhiét ¢o 37°C trong 1 h.

Budc 4: ri)a mau 3 lan, mdi lan khoang 5 phut, trong phosphate buffered saline (PBS-dung
dich dém). Sau d6 cho vao 0.02 pg mL™ fluorescein isothiocyanate (FITC)-labelled goat anti-
mouse 1gG, i & nhiét do 37°C trong 1 h.

Buéce S: rua mau trong phosphate buffered saline (5 phit) = nusc cat (5 phat). Sau d6 1am
khé mau va cho tan mau trong dung dich glycerine va 1,4-diaza-bicyclo(2,2,2)-octane.

Slides chira mau s& dugc phan tich bang kinh huynh quang (400X).
KET QUA
Ching virus Thai-1

Bang 1. S6 | wong tdm chét va tdm bi nhidm virus ¢ém tring Thai-1

Chét trudc 120 hpi

Nong d6  Sb Ilugng tom Séngs6t  Nhidm  Khdng nhiém

(Thoi gian chét)
10" 15 ( 481_‘; 2) 1 15 0
10 15 ( 48%1120) 4 12 3
10° 15 ( e " 2 15 0
10* 15 (60_7108) 8 10 5
10° 15 (108?120) 13 2 13
10 15 0 15 0 15

Hinh 1. (A) Té bao duong tinh va (B) am tinh véi virus Thai-1 trong biéu mo lién két cua M.
rosenbergii xac dinh bang phuong phép IIF.
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Chiing virus Viét

Bang 2. S6 hugng tdm chét va tdm bi nhiém virus dom tring Viét

Chét trudc 120 hpi

Nong d6 S lwong tom Séngs6t  Nhiém  Khong nhiém

(Thoi gian chét)
10° 15 ( 48?9 6) 7 15 0
10 15 (72_4120) 11 10 5
10 15 (96_6120) 9 9 6
107 15 0 15 0 15
10* 15 (1%0) 14 0 15

Hinh 2. (A) Té bao duong tinh va (B) am tinh véi virus Viét trong biéu md da day cua M.
rosenbergii xac dinh bang phuong phép IIF.

THAO LUAN

Virus ¢ém trang la mot trong nhitng tac nhan gay bénh nguy hiém khong chi riéng
trén céc loai tdbm nudc lo ma nd con xuat hién & cac ddi twong khac nhu cua va tém nuéc
ngot. Cho dén nay, nguoi ta ghi nhan duogc ¢ tat ca 43 loai duoc xem 1a ddi tuong gay bénh
cua loai virus nay. Con duong lay bénh cé thé théng qua phuong tién nudi hoic bi nhiém
bénh tir céc ddi twong khac c6 mang mam bénh virus dom triang (Cai va ctv., 1995; Lo va ctv.,
1996, Chang va ctv., 1998; Lightner va ctv., 1998; Sahul-Hameed va ctv., 2000, 2001, 2002).
Ty 1& tir vong & tdm bién, tdm sdng, va cua c6 thé dat téi 100% khi bi nhidm loai virus nay,
ngoai trir tdm cang xanh M. rosenbergii. Sahul-hameed va ctv da tién hanh rat nhiéu thi
nghiém thdng qua céc con duong khac nhau nhu ngam, cho an, va tiém virus vao ddi tugng
thi nghiém, két qua cho thay rang, virus ddm trang khong gay ra bat ky ty I& tir vong nao trén
M. rosenbergii.

Trong thi nghi¢ém nay, chung t6i da st dung phuong phap pha lodng in vivo dé d¢anh
gi4 va so sanh vé kha nang dé khang virus dém trang trén tdm cang xanh M. rosenbergii so
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vai tdm thé P. vannamei. Chang virus dém trang s& duoc pha lodng in vivo, sau do s& dugc
gay nhiém trén M. rosenbergii. Phuong phap pha lodng mau va gay nhiém duoc tién hanh
giong nhu phuong phap da dugc thuc hién trén tdm thé trong céc thi nghiém trudc do.

Flint va ctv. (2000) ghi nhan rang thi nghiém pha lodng in vivo thuong dugc st dung
khi nong @6 virus khong thé tinh toan diwa vao in vitro. Bén canh do, thi nghiém chuan do in
vivo 12 mét trong nhitng céng cu hitu hiéu dé danh gia su khac biét vé kha nang nhay cam
gitra cac giai doan khéc nhau trong cing moét loai hoac gitra nhfrng lodi cé cung quan hé vai
nhau (Plumb va Zigberg 1999). Pé tién hanh nghién ciu qua trinh phét sinh bénh, kha ning
gay nhiém cuaa virus dém tring phai dugc danh gia bang phuorng phap chuan do6 in vivo.
Thong qua phuong phép nay, ching ta s& xac dinh duoc chinh xac liéu luong virus can gay
nhidm trén ddi tuong thi nghiém.

Két qua cuaa thi nghiém cho thdy rang tdm duoc gay nhidm véi virus Thai-1 bat dau
Xuét hién triéu chirng bénh Iy nhu o do, bo an tir 24h sau gay nhiém, va tir 36h vai virus Viét.
Ty Ié tir vong bat dau xuat hién sau 48h gay nhiém véi ca 2 chiing loai virus. Nguyén nhan c6
thé do kha ning ting sinh nhanh cia té bao virus trong co thé vat chi, qua trinh nay da pha
huy cAc co quan gitr vai tro thiét yéu trong co thé vat chu. Tuy nhién ddi véi tdm dugc gay
nhiém bai virus Viét thi triéu chang bénh Iy va ty 18 tir vong chi xuét hién khi dbi tuong bi
gay nhidm ¢ nong d6 cao va & nhitng thoi diém sau cua qua trinh thu mau. Ty 18 ta vong &
tom dugc gay nhidm boi virus Thai-1 (ndng d6 virus: 10™-10®) khoang 75 - 90%; virus Viét
(ndng do: 10°-102) 25-50%. Ty I& nhidm virus dém tring & ddi twong thi nghiém dwoc gay
nhidm boi virus Thai-1 (ndng do: 107-107%) va virus Viét (ndng do: 10°-107) 1an luot Ia 80-
100% va 60-100%.

Sy khéc biét vé s6 lwong tom chét va s6 hrong nhiém virus dom tring cua dong virus
Viét cho thay rang dong virus nay it nhay cam trén M. rosenbergii. Dicu nay ciing hoan toan
phu hop véi két qua nghién ciru d& dat duoc trén P. vannamei (Rahman va ctv., 2008).

Nong d6 gay nhiém cua virus Thai-1 trén M. rosenbergii thap hon khoang 13 lan so
Vi ndng do trén P. vannamei (10>° PIDsy mL™ so véi 10%° SIDsy mL™). Trong khi ndng do
gay nhiém cua virus Viét trén M. rosenbergii thip hon khoang 450 lan so véi trén P.
vannamei. S6 lugng té bao nhiém virus ¢ém trang & M. rosenbergii thap hon rét nhiéu so véi
trén P. vannamei, diéu d6 chirng té rang, M. rosenbergii s& hitu mot co ché dic biét nao do
gilp n6 dé khéang lai virus ddm trang va phuc hdi lai sac khoe ban dau vao cudi chu ky thi
nghiém. Mot kha nang nira c6 thé la do nhiéu loai té bao ¢ P. vannamei thich hop cho qué
trinh tang sinh cua virus. Hoac sy khac biét vé kiéu gen giita hai dong virus Thai-1 va virus
Viét, tir d6 dua dén nhiing su khac biét vé kha niang ting sinh va gay bénh trén vat chi.
Baranowski va ctv (2001) ghi nhan rang sy khac biét vé kiéu gen & cac dong virus cé thé lam
bién @i qua trinh tiép nhan & co quan dich.

Néu so sanh sy khac biét vé& doc luc cua 2 chang virus trén cing vat cha, chdng ta
nhan thay rang, su khac biét nay c6 thé do: (1) chu ky tang sinh cua virus Thai-1 ngin hon
caa virus Viét, (2) doc luc yéu caa virus Viét cho phép M. rosenbergii c6 nhiéu thoi gian dé
tao ra hé thong mién dich nham bao vé co thé, (3) kha ning thich nghi dé tang sinh caa virus
Viét bén trong M. rosenbergii it hiéu qua hon. DU sao di nita, thi nghiém chuan d6 in vivo
ciing cho thiy ring M. rosenbergii c6 kha ning d& khang cao véi virus Viét, nhung it dé
khang véi virus Thai-1

Céc loai dong vat khdng xuong sbng so hitu hé théng mién dich tu nhién, diéu nay
gilp chdng chong lai hang loat cic tac nhan gay bénh x&m nhap tir bén ngoai va trong ban
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than vat cha. Khi c6 vat la hoic protein la xdm nhap vao co thé, vat cha s& san xuét ra nhiing
chat nhu bactericidins, lysins, va agglutinins dé bao vé co thé (Bang, 1967; Mckay va Jenkin,
1969). Bén nay, ¢ rat nhidu nghién ciru d& chitng minh sy ton tai caa hé thbng mién dich
chdng lai tac nhan virus trén tdm vi du nhu RNA-interferon (Robalino va ctv., 2007),
interferon-like protein (He va ctv., 2005),...Két qua nghién ciru cua Pais va ctv (2007) chi ra
rang hemagglutinins hozc lectins 1a mot trong nhitng chat tham gia vao qué trinh dé khéang lai
virus trén tom.

KET LUAN

Toém duoc gay nhidm véi virus Thai-1 bat dau biéu hién triéu chirng bénh Iy nhu bo
an, 1o do sau 24 h gay nhiém, va tir 36 h sau gay nhiém ddi véi virus Viét. Ty 1¢ tar vong xuat
hién sau 48 h gay nhiém & ca hai nhém ddi tuong thi nghiém (ndng do thap) (trén 90% ty 18 tir
vong duoc quan sét thdy & nhom di tuong duoc gay nhidm boi virus Thai-1 va trén 50% &
virus Viét). Ty Ié nay cao hon rat nhiéu so vai cac nghién ciru da duoc xuat ban trude do.

Nong do gay nhiém cua virus dém tring trén tom cang xanh (M. rosenbergii) thap hon
rat nhidu so véi ndng do gay nhiém cta cung chiing loai virus trén tom the (P. vannamei): 13
lan d6i vai virus Thai-1 va 450 lan d6i vai virus Viét. Didu nay ¢d nghia 14, can tiém mot s6
lugng I6n virus dé gay nhidm bénh trén tdm cang hon tom trén thé.

Dén nay, c6 rat nhiéu nghién ciru cho rang, & mot khia canh nao dé thi M. rosenbergii
c6 kha niang dé khang véi virus ¢ém trang. Tuy nhién, diéu nay khéng thuc su ding trong
nghién ciru caa ching toi. Khi M. rosenbergii duoc gay nhiém bai virus Thai-1, két qua cho
thdy rang, qua trinh tang sinh cua virus dém trang & M. rosenbergii ciing hiéu qua nhu qua
trinh ting sinh caa no trén P. vannamei. Thé nhung, cd mot su khac biét giira hai d6i tuong
dugc gay nhiém bai virus dom trang, M. rosenbergii ¢6 kha nang hdi phuc lai st khoé ban
dau sau mot thoi gian gay nhidm va co rét it t& bao nhiém bénh dugc quan sét thiy trong cac
co quan thiét yéu cua déi tugng nay, diéu nay khdng xuat hién & P. vannamei.
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