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CONG NGHE SINH HQOC TRONG NGHIEN CUU PHAT TRIEN
VACCINE CHO NUOI TRONG THUY SAN

FhkhkArkhkkkhkkhkkhkkkihkkhkkkihkkikkihkkiikkikiikikx

I. TONG QUAN VE TINH HINH NUOI TRONG THUY SAN TREN THE GIOI
VA VIET NAM

1. Tinh hinh nuéi tréng thiy san trén thé giéi

Khai thac thay san va nudi trong thay san da cung cap cho thé giéi khoang 142 triéu
tan ca trong nim 2008. Trong sd nay, 115 triéu tin duoc s dung lam thuc pham, binh
quan 17 kg ca theo dau ngudi (trong luong soéng). Nudi trong thay san van 1a mét nganh
san xuat so6i dong, phat trién, va quan trong d6i voi thuc giau protein. Theo cac bao céo
trén thé gidi, san xuat ca thuc pham tir nudi trong thuy san, bao gém cac loai c4, dong vat
giap xac, dong vat than mém va cac loai dong vat thay san khac cho tiéu ding caa con
nguoi, dat 52,2 triéu tan trong nam 2008. Su déng gop cua nudi trong thity san véi tong
san lwong khai thac thuy san va nudi trong thuy san tiép tuc phét trién, tang tir 34,5% nam
2006 1én 36,9% trong nam 2008. Trong giai doan 1970 — 2008, san xuat c& thuc pham tir
nudi trong thay san ting vai tée do trung binh 1,6% mdi ndm. Cac két qua tong hop tir su
phat trién nudi tréng thiy san trén toan thé gidi va viéc ma rong dan sé toan cau, trung
binh hang nim nguoén ca thuc pham cung cip cho ngudi tiéu dung tinh theo binh quan dau
nguoi da tang 10 1an, tir 0,7 kg nam 1970 dén 7,8 kg trong nam 2008, & muc ty Ié trung
binh 6,6% moi nam.

San xuat tir nudi trong thuy san cha yéu 1a danh cho sy tiéu thu cia con nguoi. Trén
toan cau, nudi trong thay san chiém 45,7% san xuat thuc pham ca cho thé gisi trong nam
2008, tang so voi 42,6% trong nim 2006. Tai Trung Qudc, 1a nha san xuat nudi trong thay
san 16n nhat thé gisi, 80,2% ca thuc pham do nudi trong dugc tiéu thu trong nam 2008,
tang SO VGi 23,6% ciia nam 1970. San xuat nudi trong thuy san cung cap cho phan con lai
cua thé gisi chiém 26,7% ca thuc pham, ting so véi 4,8% cta nim 1970.

Mic du co truyén thong 1au doi trong nudi trong thuy san & mot sé it cac qudc gia
qua nhiéu thé ky, nudi trong thiy san trong bbi canh toan cau hién nay 1a mot nganh san
Xuat thyc pham tré da phat trién nhanh chéng trong 50 nim qua. San lwong nudi trong thay
san thé gi6i tang 1én dang ké, tir dudi 01 triéu tAn hang ndm trong nam 1950 1én 52,5 tan
vao nam 2008, ting gap 03 lan ty 1& san xuét thit thé gisi (2,7% tir gia cAm va chin nudi)
trong ciing thoi ky. Nguoc lai voi san xuat danh bat thiy san thé gioi dd gan nhu ngiing
phat trién tir gitta thap ky 1980, nganh nudi trong thity san van duy tri tbc do ting truong
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trung binh hang nam 8,3% trén toan thé gigi (6,5% khdng bao gém Trung Qudc) giita
nhimg nam 1970 va 2008.

Téc d6 tang truong hang nam trén thé gii cua nganh san xuét nudi trdng thuy san
giira cac nam 2006 — 2008 1a 5,3% vé khéi lugng. Tdc d6 ting truong & phan con lai cua
thé gidi (6,4%) tir 2006 dén 2008 cao hon so va&i Trung Qudc (4,7%). Gia tri cua nudi
trong thuy san sau thu hoach trén toan thé gioi, kndng bao gém thuc vat thary sinh, dwoc
wdc tinh 98,4 ty USD trong nam 2008. Thuc té gié tri tong san lugng tir toan bo nudi trong
thuy san cao hon muc ndy, vi gié tri cua san xuat gidng va vudn wom va nudi trong sinh
vat canh (c& canh) chwa dugc wdc tinh vao nudi trong thuy san (FAO Fisheries and
Aguaculture Department, 2010).

2. Tinh hinh nudi trong thay san tai Viét Nam

e Thay san 1a mot nganh c6 nhiéu thé manh va

dong gop 16n trong kim ngach xuét khau cua Viét
Nam. Vi 762.000ha mat nudc nudi thuy san cung
gia tri xuat khau hang ti USD mdi nam, ving Bong
bang séng Ciru Long (PBSCL) dong gop dén 2/3
kim ngach xuat khau thuy san cua ca nudc.Véi
nhitng loi thé vé dién tich, san luong khai thac, danh
bat va ca kim ngach xuat khau, nghé nuéi trong thay
san duoc cac dia phuong khuyén khich phat trién
trén co so khai thac nhiing loi thé do thién nhién mang lai gan véi nhu cau thi trudong dé
chon d6i twong canh tac phi hop. Nam & vi tri duoc bao boc bai séng Tién va séng Hau,
véi hé thong sdng ngodi chang chit, tinh Vinh Long da khai thac toi da loi thé san co dé
nudi trong va khai thac thay san. Toan tinh ¢6 3.091 ha mat nudc va 787 1ong bé nudi thuy
san cac loai.

Hién nay, nganh nuéi trong thuy san caa DPBSCL dang gip mot sé bat lgi do san
Xuat don 1&, nguoi nudi chi quan tam dén loi nhuan nhét thoi nén c6 lauc, ¢6 noi nganh phat
trién qua nong, thiéu quy hoach dan dén mat can déi cung cau. Cong tac quan ly cac yéu to
dau vao, khau thu mua, ché bién va tiéu thy san pham con nhiéu bat cap. Viéc dau tu cho
san xuat cia nong dan con khong it kho khan. Vi vay, cac dia phuong trong ving PBSCL
déu chd trong khai thac cac diéu kién ty nhién dé phét trién nghé nudi trong thuy san, dinh
huéng lién két cac ho nudi trong thay san lai vai nhau hinh thanh mé hinh HTX thay san.
Song, trong thoi gian qua, cdc HTX thuy san & DPBSCL phat trién chua tuong xtng véi
tiém ning, quy mo con nho, cac to chirc tin dung chi cho ndng dan vay vén hd tro san xuat
khi c6 tai san thé chap, viéc tiéu thu san pham con gap nhiéu kho khan...
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Nghé nubéi ca tra (Pangasius
hypophthamus) th&m canh tai nuéc ta (chu
# yéu tai cac tinh An Giang, Can Tho, Hau
= Giang, Dong Thap, Vinh Long) phat trién rat
nhanh trong hon 10 nam tr¢ lai day. Ca tra
hién 12 mat hang xuat khau chua lyc cua
nganh thuy san Viét Nam vai kim ngach xuét
g : khau gia tri hon 1.48 ty USD trong nim
2008 dat 1,34 ty USD trong nam 2009 va dat 1.4 ty USD trong nam 2010. Viéc tham canh
hoa trong nudi ca tra, dac biét la nubi véi mat dé cao va chua c¢6 nhitng bién phap quan ly
dich bénh hop 1y da 1am cho dich bénh xay ra thuong xuyén hon va giy thiét hai nhiéu
hon.Trong nam 2011, du con nhiéu kho khin song cac DN trong nganh thuy san, dac biét
la c4 tra van gop phan khdng nhé vao kim ngach xuét khau thuy san caa ving dong bang
séng Ctru Long (PBSCL). Theo Hiép hoi Ché bién va xuat khau thuy san Viét Nam
(VASEP), tinh dén cudi thang 10, kim ngach xuét khau c4 tra dat 1,48 ty USD, ting 29,2%
so cuing ky 2010, du kién ca nam sé& dat 1,6 ty USD.

Theo Vasep, nam 2011 xuat khau thiy san cua Viét Nam dat 6,118 ty USD, ting
21% s0 Vi ndm 2010. Trong d6 xuat khau tom da dong gop mot phan khéng nho trong
tdng kim ngach xuat khau thay san. Ca nim 2010, ca nudc da xuat khau dugc 240.000 tan
tdm sang 92 thi truong dat kim ngach 2,08 ti ¢6 la My. Trong ndm 2011, 10 thang dau nam
xuat khau tom nudc ta dd dat dugc 262,5 triéu USD nang tong kim ngach xuat khau tém
10 thang 1én 1,95 ty USD tang 16% so véi cung ky nam ngoai. Tuy nhién, theo danh gia
cua Tong cyc Thay san, vu tom nam 2011 dién ra hét sic kho khian & nhiéu dia phuong,
dac biét la thoi tiét, moi truong dién bién hét sic phuc tap, dich bénh xay ra trén dién rong,
anh huong 16n dén hiéu qua san xuat. Dich bénh trén tdm dién bién cang lic cang phic
tap. CO rat nhiéu tac nhan c6 thé ki sinh gay bénh trén tdm dan dén gay chét hang loat nhu
vi rt, vi khuan, vi bao tir, nim, nguyén sinh dong vat...Trong d6, vi rat 1a tac nhan gy ra
rat nhiéu bénh cho loai dong vat thuy san nay.

Theo Vasep, nim thang dau nam 2012, xuat khau thay san dat hon 2,3 ty USD, ting
hon 11% so cung ky nam ngodi. Tuy nhién, hién nganh thay san gap rat nhiéu kho khan vé
nguyén lidu, von, thi trudng, tinh canh tranh, loi nhuan giam.Trong quy I ndm nay, s6 DN
tham gia xuat khau thay san giam 330, chi con hon 470 DN, giam hon 40% so cung ky
nam ngoai.Xuat khau sang EU, thi trudng lén nhét trong sé 130 thi truong tiéu thy thay
san Viét Nam da giam 7,9 % so cung ky nim ngoai. Ty trong xuat khau thiaty san sang thi
truong ndy ciing giam gan 5% (con 19,7%). Hai mat hang chu lyc 1a tom va ca tra déu
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giam manh. Mét s hai san khac nhu ca ngtr, muc, bach tudc sang thi truong ndy van kha
quan.

I1. CAC TAC NHAN GAY BENH CHO NUOI CAVA TOM
1. Cac tac nhan gay bénh trén cé nudi
1.1. Tac nhan virus

Bénh hoai tir than kinh (Viral nervous necrosis) xuat hién trén 22 loai c&: ca& md
(Epinephelus sp.), cd chinh (Anguilla anguilla), ca chém (Lates calcarifer), ca gio
(Racycentron canadum). Tac nhan gay bénh la virus VNN, thuéc Betanodavirus, ¢ kich
thuge tir 25 — 30 nm, gay bénh chu yéu trén ca ging, ty 1& chét cd thé 1én dén 90 — 100%,
ty 1& chét it hon nhiéu ¢ cé on.

Bénh ¢ té bao lympho trén cd mi ¢ moi giai doan do iridovirus, véi biéu hién c6 nét
san mau trang duc hay hong nhat trén than. Tac nhan gay bénh iridovirus c6 kich thudc
130 — 330nm va hinh khéi cau 20 mat. Iridovirus véi kich thudc 140 — 160nm gy bénh
phong (Blister disease) & ca tir 5 — 100g vai biéu hién phong rop ¢ da va vay, ty 18 chét tir
30 — 80%.

IPNV gy bénh hoai tir tuyén tuy (Infectious Pancreatic Necrosis - IPN) & ca hoi
Alantic.Khi ca bi nhiém bénh c6 biéu hién sam mau, mat hoi 16i, bung chuéng, hoai ti &
gan tuy va cac ving xung quanh.Ty 18 chét co thé 1én dén 95% & nhitng loai man cam va
do tudi man cam.

Bénh nhidm tring mau xuit huyét (Viral haemorrhagic septicaemia) & c& hoi do
Rhabdovirus gay ra, dan dén xuat huyét & & héc mat va goc vay. Bénh lay lan theo dudng
truyén ngang, qua moi truong nudc. Ty 1& chét ¢d thé 1én dén 80% va thuong xay ra & ca
nho.

Oncorhynchus masou Virus thuéc nhém Herpesvirus gay bénh ung thu biéu mo
vling miéng va trén than, cé nhitng diém trang trén gan, than va ndo bi hoai tir, cha yéu ¢
ca hoi Nhat ban va khu vuc Pong A. Virus 1ay truyén qua moi trudng nudc hodc vat mang.

IHNV, thuoc rhabdovirus gay bénh hoai tr co quan tao mau (Infectious
hematopoietic necrosis) trén c4 thudc cac ving Bac My, Nhat Ban va Chau Au. Bénh
thuong xay ra ¢ ca con (dudi 100g) khi nhiét @6 lanh dudi 10%, véi cac biéu hién nhu xuét
huyét ving bung va mat, than sam mau, bung chtra nhiéu dich. Ty I& cé& chét tir 80 — 100%
trong vong 1 — 2 tuan.



1.2. TAc nhan vi khuan

O khu vic Dong Nam A, thuong xuét hién bénh xuat huyét, ddm do, 16 loét, vay bi
an mon chu yéu trén cad mu, ¢ chém do Vibrio. Cac tac nhan gay bénh cha yéu 1 vi khuan
Vibrio anguillarum, Vibrio ordalii, Vibrio salmonicida, Vibrio vulnificus. O khu vuc Bac
Au, vi khuan Vibiro salmonicida thuong gay bénh trén ca hdi Atlantic.

Bénh nhidm tring mau xuét huyét do Pseudomonas sp. gy ra va tac dong Ién ca &
moi giai doan. Bénh xay ra & nhiét do thap (dudi 16°C) vao nhiing thang mua dong, biéu
hién bung chudng, ¢ nhitng dom xuat huyét & da va noi quan.O ca md, than bi 1o loét,
xuat huyét da, vay va dudi, mat 16i va duc.Ty 1& ca chét tir 20 — 60%.

Ngoai ra, con c6 mot sé cac bénh khac nhu: bénh mon dudi do Flexibacter
maritimus phat tan rong & Chau Au, Nhat Ban, Biac My va Uc; bénh do Photobacterium
damselae subsp. Piscicida gay ton that kinh té rat Ion cho nghé nudi ca bién, cé trap, ca
chém...¢ cac qudc gia thuoc vung Bia Trung Hai (1990); bénh vi khuan trén than
(Bacterial Kidney Disease — BKD) do Renibacterium salmoninarum xay ra ¢ ca hoi trén
mot nam tudi & Bic My, Nhat, Tay Au va Chile; bénh Mycobacteriosis do Mycobacterium
Xay ra ¢ ca loc, ca bon va ca chém thudc vung Thai Binh Duong va Pai Tay Duong vdi
nhitng ndt mau trang xam trén lach, than va gan, ca bi mat thing bang, ton thuong va xuét
huyét trong co; bénh nhidm tring mau & ca hoi Piscirickettsiosis do vi khuén
Piscirickettsia salmonis. (Nguyén Vin Hao va cong su, 2008).

Hang nam, c4 nudi bi thiét hai tir cac bénh
truyén nhiém do vi khuan, ky sinh tring va nim gay
nénkhong ngimg gia ting. Trong d6, déi tuong gay
bénh hién nay chu yéu trén ca tra ¢ Viét Nam la
Edwardsiella ictaluri. Bénh gan than ma do vi khuan
Edwardsiella ictaluri gay thiét hai lon cho nguoi
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nudi ca tra thAm canh & cac tinh dong bang séng Ctu Long. Ty 1é ca chét khi bi nhiém
bénh gan than mu c6 thé 1én dén 90% trén cé tra gidng va 50% trén ca nudi thuong pham.

Edwardsiella ictalurila tdc nhan gay bénh nhiém trung huyét dang pho bién trén ca
nheo ¢ My (Plumb J.A. va cong su, 1989) va bénh gan than mu & ca tra, c basa ¢ Viét
Nam (Pham DPinh Khoéi, 2009).Edwardsiella ictaluri duwgc dinh danh bai Hawke va cong
su nim 1981 va dugc phan biét sinh hda véi cac loai phd bién hon thudc chi Edwardsiella
tarda.Fugerson va cong su (2001) d c6 cong trinh nghién ciru dau tién md ta vé bénh ma
gan trén cé tra nudi tai Viét Nam. Tuy nhién, nguyén nhan gay bénh gan than mu chi duoc
xac dinh sau d6 mot ndm do vi khuan E. ictaluri bai Crumlish va cong su (2002).Bénh gan
than mu tién trién nhanh chong ¢ ca da tron khée manh, dang ting truéng va co thé dan
dén tir vong cao. Ty Ié mac bénh xay ra cao ¢ diéu kién nhiét do tang truong téi wu in vitro
cua vi khuan tir 22°C dén 28°C, tirc vao thoi diém cac thang cudi nam khi nhiét do nuéc ha
thap (thang 9 dén thang 1 nam sau) (Hawke J. P., 1979).

Aeromonas hydrophila 1a tac nhan chinh gay bénh xuit huyét MAS (motile
acromonad septicaemia) va ciling 1 tic nhan thtr cap trong hoi chiing loét EUS (epizootic
ulcerative syndrome) & nhiéu loai dong vat dudi nudc cling nhu trén can trong d6 c6 con
nguoi (Lio-Po G.D. va cong su, 1996; Robert R.J., 1993). Pay la loai vi khuan gram am,
hién dién & khap noi, dic biét trong méi truong nudc va gay ra nhiéu triéu ching bénh
khac nhau. Bénh gay ra bai A. hydrophila & cac loai ca ving nudc 4m con duoc goi 12
bénh ddm do “Red-sore”, theo Huizinga (1979).0 diéu kién binh thuong, A. hydrophila it
gay bénh cho c4, nhung khi ca bi cing thing (stress) do moi truong hoac do céc tac nhan
vat ly hoic khi ¢ sy xdm nhiém cua cac tac nhan khac thi A. hydrophila la mét tac nhan
gay bénh tiém ning (Plumb va cong su, 1976; Fang H.M va cong su, 2000). A. hydrophila
la tac nhan gay bénh xuat huyét (bénh dom do, bénh dé mé do ky) trén ca tra (Viét Nam):
Vung dau, mat, cac géc vay va hau mén xuat hién nhiéu diém xung huyét. La mot trong
nhitng bénh c6 tan s6 xuat hién cao nhat trén ca tra nudi. Pay 1a vi khuan gay bénh co hoi:
giao mua, ca bi sdc do danh bit, van chuyén, ao nudi c6 ham lwong khi nitrite va ammonia
cao, oxy hoa tan thap, ca nhidm ngoai ky sinh trung, hay nhiém vi khuan khac nhu
Edwardsiella ictaluri.

1.3. Tac nhan ky sinh trung



C# Tra gidng bi bénh tring qua dua (AAHRI)

Hinh 2: Bénh trung qud dwa (Ichthyopthisiosis)

Bén canh cac bénh gay ra bai virus va vi khuan, cac bénh trén c& nudi con do ky
sinh trung nhu monogenean (Hexostoma thynni), copepods (Pseudocycnus appendiculatus)
(Euryphorus brachypterus) va dia (Cardicola forsteri). Bénh ran bién Sea lice
Lepeophtheirus salmonisdo nhém ngoai ky sinh thuéc nhém copepod & cac trai nudi ca hdi
cua Scotland. Mot nhém réan bién nira 1a Caligus elongates gay ky sinh trén mét va dau caa
ca ngtr Southern Bluefin. Bénh Amoebic Gill Disease — AGD c6 kha niang giy chét trén
50% cé& nudi vao nhirng thang mua hé nuéc am, tdc nhan gay bénh 1a Neoparamoeba sp,
mot nhém amoeba bién sdng tu do rat pho bién trong nuéc bién (Nguyén Vian Hao, 2008).

1.4. Tac nhan nam bénh
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Hinh 3: Bénh do flexibacter gay ra: Bénh Nam Nhét, Bénh Ném Thay Mi

Ngoai cac tac nhan gy bénh trén, ca thudng con bi mot sé bénh do ndm gay ra. Vi
du dién hinh 13 bénh “ndm nhét” trén ca r6 dong do ndm gay ra. Két qua nghién ctu trén
nhiéu mau bénh pham d3 phan biét dwgc 3 nhém vi nim ky sinh trén ca ré6 déng bi "Nam
nhot" nudi thim canh trén ao dat 1a Fusarium, Acremonium va Geochitrum. Ngoai bénh
"Nam nhét" c& ¢ Viét nam con hay bi mot sé loai nim soi khac thudc céc gidng
Leptolegnia, Saprolegnia va Achlya; Ho Saprolegniaceae; Bo Saprolegniales gay bénh
“thuy my”. Bénh ndm thuy my xay ra & nhiéu loai c& ngot va trang cé, bénh cé thé gap ¢
khap moi noi trén thé gidi. Trong cac lodi ca nudi pho bién ¢ Viét Nam, nhu cé chép, ca
me, C& tram co, c4 tré, ca troi va mot sé d6i tuong nudi dic san khac nhu baba, éch,... déu
c6 thé bi nhiém bénh nam thuy my.

2. Cac tac nhan gay bénh trén tom nudi

Hinh 4: Bénh phét sang do vi khudn Vibrio harveyi

Vi khuan 14 tac nhan thuong xuyén c6 mit trong ao nudi, cling c6 thé gay nhiéu
bénh nguy hiém khac nhau cho cac giai doan phét trién cua tdm. Mot sé bénh do vi khuan
gay ra ¢ tom nudi nhu bénh dut ru, bénh cut dudi, hoai chi, bénh ddm den, dom nau, bénh
phat sang, bénh vi khuan dang soi,... Trong d6, bénh phat sang 1a bénh hay thuong gap nhat
do vi khuan Vibrio gay ra trén tdm o tat ca cac giai doan: tring, au tring, hau au tring va
tom truong thanh.Doi véi cac bénh do virus, bénh dém trang do WSSV (White Spot
Syndrome virus) gy ra dang 1a van dé dau dau ddi voi ba con néng dan. Virus nay gay ra
cai chét hang loat trong cac ao nudi tdm lam anh huong nang né dén nganh cong nghiép
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nudi tom thuong pham.Bénh dém tring do WSSV [a mét trong nhitng bénh nguy hiém
nhat d6i voi tdm nudi hién nay. Bénh xay ra ¢ tit ca cac nuwdc nudi tdm va anh huéng phan
l6n dén nghé nudi tdm cong nghiép trén thé gisi. Trong thoi gian qua, bénh dém tring da
blng phat & nhiéu khu vuc nudi tom trén thé gisi, dac biét 1a cac nude Chau A. Bénh ddém
tring da gay ty 1é chét cao va gay thiét hai Ién cho nghé nudi tdm céng nghiép & Trung
Quéc, Nhat Ban, Indonesia va An Do. Trong thoi gian 1994 — 1995, virus gay bénh d¢ém
tring da gay chét hau hét tdm nubi (P. monodon; P. indicus) doc theo bd bién phia Dong
An D6 va phia Tay An D6 (Tap chi théng tin KHCN va Kinh Té Thay San, s6 4 — 2004).
Thuce té hién nay ¢ cac nude trong khu viee Bong Nam A, bénh ddm trang dugc xem 12 phd
bién va nguy hiém nhét vi vay hau hét cac nghién ctu déu tip trung ngin ngira Sy lan
nhiém va bing nd bénh dém tring & cac ao nudi (Nguyén Vin Hao, 2000).Theo BUi
Quang Té (2003), ¢ Viét Nam, tir nam 1993 — 1994 dén nay bénh dém trang trén tdm
thuong xuat hién ¢ cac ving nudi tdm ven bién tir nudi quang canh dén nudi tham canh,
bénh di gay thiét hai dang ké cho nghé nuéi tdm. O cac tinh ven bién phia Nam tir nim
1993 — 1994, hién tuong tdm chét hang loat trén tdm st nudi duge xac dinh do ba loai
bénh: bénh MBV, bénh dém trang va bénh dau vang (Tap chi théng tin KHCN va Kinh Té
Thay San, s6 4 — 2004). Tir nam 1996 dén nay, tom nudi thuong pham & Khanh Hoa va
cac dia phuong khac trong ca nudc chiu tac hai rat 16n cua bénh dém trang. Bénh nay xay
ra hang nam, trén dién rong, co nhirng vu nudi 80% dién tich nubi tbm & mot dia phuong
bi that thu hay thu hoach soém ngoai du kién (Bo Thuy San, 2003). Mét trong nhiing virus
gay bénh trén tdm thé chan trang la virus Taura con goi 1a bénh d6 dudi. Virus ndy ciing
gay chét tdm ty I& cao (dén 100%) gay thiét hai nghiém trong cho loai tdm nay. Trén tdm
nguoi ta da xac dinh co tai trén 13 loai virus gay bénh khac nhau. S6 luong nay dang con
chua thuc sy dung lai. NoOi bat nhat 13 hién twong tom chét hang loat & nudc ta cling nhu
mét s6 nudc chau A khac tir nam 2009 téi nay voi triéu ching suy gan tuy. Nguyén nhan
gay bénh chwa dugc tim ra mot cach chic chan. Tuy nhién véi su 18y lan nhanh thi nguyén
nhan 1a mot thé virus nao d6 ciing chua duoc loai tri.

Mot trong nhitng phuong phap ngtra bénh hitu hiéu it ton kém nhat cho nganh nudi
trong thity san 1a vaccine. Tuy nhién, viéc phat trién cac loai vaccine cho c4 va nhat la tom
dang gip rat nhiéu kho khin. Bang ching 1a chi c6 mét so it vaccine dugc dua ra thi
truong. Sau day so lugc mot sé loai vaccine dang duoc tng dung.

I1l. CAC LOAI VACCINE DUNG CHO TOM, CA

1. Vaccine truyén thong
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1.1. Vaccine bt heat (inactivated)

Téc nhan gay bénh nhu vi khuan dugc nudi cdy trong moi trudng long, khi dat duoc
mat d6 can thiét (109-1011 CFU/ml), nguoi ta bat hoat vi khuan hoac giét vi khuan bang
nhiét, 4p suat hay hoa chat (formol, glutaraldehyde) hay bing khang sinh.Hau hét céac
vaccine hién nay déu duya trén cac tac nhan gay bénh bi bat hoat. Tuy nhién, hiéu qua cua
vaccine bat hoat khé thap. Nhin chung, vaccine bat hoat 01 liéu khong du dé gy dap ung
mién dich, ma can phai st dung hon 01 liéu vaccine bat hoat thi méi xay dung duoc hé
théng bao vé mién dich hoan chinh.

1.2. Vaccine hén hep

La vaccine c6 chtra nhiéu chung vi khuan gay bénh da duoc bat hoat nham tang kha
nang phong bénh cho mét hoac nhiéu bénh khac nhau.

1.3. Vaccine dwoc san xuat tir ndi tang

Loai vaccine nay chi dung véi cac bénh nhiém khuan.Dung néi tang caa cé bi bénh
(gan, than, tuy), nghién nho trong nudc mudi sinh Iy, ly thm va loc bo chat ba. Khau tiép
theo la giét chét tac nhan gay bénh co trong dich loc bang phuong phap nhiét (giit ¢ nhiét
d6 60-65°C trong 2 gio), bang phuong phap formol 1%, hay bang hdn hop formol 1% +
khang sinh téng hop. San pham nay duoc bao quan trong lo, dan kin miéng bang parafin,
gitt ¢ nhiét do 4-5°C, dung trong 2-3 thang mua bénh.Loai vaccine ndy dung phd bién &
Trung Qubc.

2. Cong nghé gen va Vaccine thé hé méi
2.1. Vaccine ngira bénh va vaccine chira bénh

Chién lugc chang ngira vaccine duoc sir dung nhu bién phap phong ngira chong lai
bénh (tiém ching du phong) o ca khong bi nhiém bénh.Mit khac, cac phuong phap diéu tri
hay khic phuc hau qua, nhu khang sinh, thuong duoc sir dung trong diéu tri bénh ¢ ca
nhim bénh.Trong khi d0, vaccine diéu tri (vaccine chira bénh) chwa dugc nghién ciu day
da & c& nhidm bénh can 1am sang.Viéc st dung vaccine diéu tri khic phuc hau qua cua cé
bi bénh khong c6 triéu chung c6 thé giir vai trd quan trong khéng kém vaccine phong
bénh.Tuy nhién, viéc sir dung vaccine diéu tri cho ca 1a mot khai niem méi, do do cac tai
lieu tham khao vé n6 van con rat han ché. Gan day, Rhodes, Rathbone, Corbett, Harrell va
Strom (2004) di bao cao tac dung diéu tri sau khi tiém mot loai vaccine té bao két hop gom
té bao Renibacterium salmoninarum chét (MT239) va Renogen (Arthrobacter spp. bat hoat
da dugc thuong mai héa) chdng lai bénh vi khuan trén than (BKD) da ton tai trudc do & ca
hdi Chinook (Oncorhynchus tshawytscha — Walbaum). Viéc tiém vaccine diéu tri nay l1am
tang 1én dang ké ty & séng sot cua ca nhidm ty nhién voi R. salmoninarum so véi truée khi
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tiém va 1am giam muac d6 khang nguy@n vi khuan trong than. Evans, Klesius, Shoemaker
va Fitzpatrick (2004) nghién ctu cho thay tang ty 16 séng va giam dang ké muac do stress
lién quan véi bénh nhiém triing & cé rd phi song Nile (Oreochromis niloticus L.) khi duoc
tiém véi vaccine c6 chtra Streptococcus agalactiae chét (Evans J.C va cong su, 2006).

2.2. Lam thé nao dé tao dwoc vaccine?

Vaccine 1a mot san pham duoc tao nén tir chinh tac nhan gay bénh (vi khuan, virus,
ky sinh tring) hay cac doc t6 do chinh tac nhan gay bénh tiét ra (doc té vi khuan), nham
tac dong vao hé théng mién dich dic hiéu cia dong vat co xuong sdng, trong d6 c6 ca dé
tao ra cac phan ung mién dich. Kich thich mién dich dac hiéu (vi khuan, virus hoic ky sinh
tring, kiéu huyét thanh) bao gém khang nguyén, chat khang nguyén, cac chat b trg.

Nhitng gen mé hoa cho cau trdc caa khang nguyén duoc tach ra va gin voi DNA cua
nam men hay vi khuan. Cac vi sinh vt nay duoc nudi cdy tham gia sinh san trén mai
truong tong hop canh thang, dé dat dugc mot s6 luong dang ké. Nguoi ta thu cac san pham
nay va dung nhu mot vaccine tai to hop (recombinant vaccine).

DNA vaccine trong nhitng nim gan day 1a mot loai vaccine méi, dugc tao ra tir
DNA ctia mot tac nhan gay bénh. DNA vaccine duoc tao ra bang cach chén (va biéu hién,
kich hoat ghi nhan hé théng mién dich) cia DNA cua virus hoac vi khuan vao té bao nguoi
hay dong vat. Mot loi thé cia DNA vaccine 1a chling rat d& dang thuan loi trong san xuat
va luu trir.

2.3. Virus tai té hop va vaccine séng nhwoe doc
2.3.1. Vaccine virus tai té hep

Céc phuong phap tiép can vaccine doi vdi cac bénh truyén nhiém dugc ap dung rong
rii va danh gid cao.Trong sd d0, cac vector dya trén virus tai to hop thé hién trién vong rat
lén va déng mot vai tro quan trong trong su phét trién ctia vaccine moi.Nhiéu virus da
dugc nghién ciru c6 kha nang biéu hién protein cua céc tdc nhan gay bénh ngoai lai va thic
day dap ung mién dich dac hiéu chéng lai cac khang nguyén nay trong in vivo. Nhin
chung, cac vaccine dua trén gen co thé kich thich manh cac phan tng mién dich dich thé va
mién dich té bao, va cac vector virus c6 thé dem lai hiéu qua cao trong viéc van chuyén céac
gen mé héa khang nguyén ciing nhu tao diéu kién thuan loi va ting cuong kha ning trinh
dién khang nguyén (Souza A.P.D. va cong su, 2005)

Trong tu nhién, virus bam dinh vao té bao va tiém vat liéu di truyén cua ching vao
té bao chu. Do d6, cic nha khoa hoc di tan dung qué trinh tu nhién nay trong viéc tao ra
vaccine. Sau khi c¢6 duoc nhitng bo gen cua cac virus v hai hodc nhuge doc nhat dinh,
chiing s& duoc chén vao véi cac phan vat liéu di truyén tir cac vi sinh vat khac. Virus mang
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s& dem DNA cua vi sinh vat dén té bao. Vaccine virus tai to hop bat chuéc cach gay nhidém
trong tu nhién, tir d6 kich thich hé théng mién dich cua vat chu.

Hién nay, hau hét cac vaccine virus sir dung trong nudi tréng thay san 1a virus bét
hoat hay protein tiéu phan tai t6 hop. Vaccine virus bat hoat/chét nhin chung khéng hiéu
qua trir phi chung duoc tiém véi lidu lugng cao can thiét dé dat mac do bao vé, ciing nhu
chi phi vaccine virus bat hoat cao giy kho khin cho viéc phét trién loai vaccine nay.
Vaccine virus song da duoc thir nghiém & ca véi két qua tét va can duoc téi wu hoa trong
van dé hiéu qua bao vé, quan Iy va gia ca. Tuy nhién, khia canh an toan sinh thai cua
vaccine virus sdng duoc xem 1a han ché 16n va hién dang can tro viéc sir dung ching nhu
la vaccine thuong mai.

2.3.2. Vaccine séng nhwoe doc

Vaccine song nhuoc doc dung tac nhan gay bénh con séng nhung mat hoat luc nhu
1a mot vaccine dé kich thich mién dich caa vat nuéi.

Vaccine bat hoat c6 wu diém 1a d& san xuat va an toan khi sir dung. Tuy nhién, loai
vaccine nay lai co hiéu qua khong cao.Trong khi d6, vaccine sdng nhuge doc st dung Vi
khuan séng da giam hoac khong con doc luc lai rat ¢ hiéu qua cao trong viéc kich thich
dap wng mién dich qua trung gian té bao cling nhu duy tri nhd mién dich.Phuong phap tao
vi khuan nhuoc doc don gian nhat 1a phuong phap cay chuyén nhiéu lan trong phong thi
nghiém dé l1am giam doc luc, sau 6 gay nhiém cho vat cha. Tuy nhién, doc luc vi khuan
c6 thé phuc hdi khi chung dugc ting sinh trong co thé vat cha. Vi vay, phuong phép nay
khodng an toan va khdng thich hop dé ap dung trong san xuat vaccine. Hién nay, viéc tao
chung nhuogc doc thuong duoc thuc hién theo hudng tao ra cac dot bién bang tac nhan vat
ly (nhiét do, tia UV), hda hoc (hoa chat, khang sinh), hoic bang phuong phap sinh hoc
phan tr (knockout gen).

2.4. Knock-out gen tao vi khuan nhwoc déc

Phuong phap knock-out gen duoc st dung dé bat hoat cac gen doc tinh hozccac gen
can thiét cho qua trinh sinh dudng cua vi khuan trong vat chi. Cac chung nay van cé thé
kich thich hé théng mién dich cua vat chu theo con dudng gay bénh cua ching hoang dai
nhung khong du doc dé 1am chét vat chu. Vi vay, knock-out gen 1a mot phuong phap rat
hitu dung trong viéc tao chung vi khuan dét bién nhuogc doc.

Mot tac nhan gay bénh s& duogc tach bo di, chang han nhu mot sé gen gay doc hay
gen ma hoa cho mot enzyme ma xuc tac cho qué trinh chuyén hoa tir chat nay sang chat
khac. Néu loai bo gen nay thi enzyme sinh tdng hop tir né s& khong duoc tao thanh, vi du
khi gen purA dot bién thi enzyme adenylosuccinate synthetase khong duoc tao thanh.
Chinh vi vay, qué trinh chuyén hoa inosine monophosphate (IMP) thanh adenylosuccinate
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s& khong xay ra, din dén ATP khong dugc hinh thanh dé cung cp ning lwong cho qué
trinh chuyén héa tir XMP thanh GMP, qua mét vai phan @ng tao ra GTP (hinh 1) tham gia
qua trinh sinh tdng hop DNA va RNA. Khi chang bi dot bién gen khuyét dudng thi phai bo
sung chat dinh dudng phi hop thi chung ndy méi séng dugc. Vi vay, cac chung nay la
khong co doc luc, hay doc luc yéu. Theo William McFarland, khoa bat ki 3 diém trudc
IMP thi tinh doc khong bi mat hoan toan, khoa gitta IMP va guanosine monophosphate doi
hoi bd sung purine guanine. Tréi lai, sy khoa gitta IMP va adenosine monophosphate
(AMP) doi hoi purine adenine, két qua tinh doc mat hoan toan (Bruce A.D. Stocker, 1988).

Guanine
XMP ——=» GMP—» GDP —» GTP
0 ? X\
v IMP debydrogenase \ N\,
Ribose hate + N \
pyrophosphokinase GAnPRIP amidotranslerase
Ribose-5-P > afRPP > PhosphonbosyhP lamine —> —> 1P
Gene purd VS
Adenviosucanate
® ® \t\ hetase p /' 0
¥
Menylosuccinate > AMP > ADP —> ATP
. /v
Adenine

Hinh 5: Con dwong téng hep adenylosuccinate synthetase tir gen purA
3. DNA Vaccine va trién vong ngira bénh cho tdm cé
3.1. DNA Vaccine

DNA vaccine la loai vaccine 6 thanh phan chinh 1a gen gay doc caa chung vi khuan
gay bénh duogc thu nhan, nhan 18n va dua truc tiép vao co thé cd. DNA plasmid (pDNA)
thuong duoc dung 1am phuong tién chuyén gen dén dong vat hitu nhii va ca. pDNA la
phan tir DNA dang vong (DNA nay khéng khac gi DNA nhiém sac thé), ¢ kha ning nhan
lén doc lap voi prokaryote. DNA plasmid dung dé chuyén gen nghién ctu, thong thuong
pDNA bao gom promoter, trinh tu ting cuong (enhancer), gen muc tiéu, trinh tu polyA,
trinh tu cudi cta sy phién mi, gen khang khang sinh va diém khoi dau cua su tai ban
(ORF). Su biéu hién gen muc tiéu, pDNA duoc phién md ra mRNA va dich ma thanh
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protein bén trong té bao ky chi. pDNAdugc (ng dung vao trong hai linh vuc quan trong:
gen tri liéu va vaccine DNA (Tonheim T.C. va cong su, 2008).

Clen quan tim
—
Promotot \Tin.h Litu
olyA
_n_ Phin 13p gen mi hos Vi tef khi ddu \
P cho khing nguyén suléibincia ¥ vsemmices
lan Doy . i
plasmid (ORT) Gen khing
khing sinh

Ta0 dong gen mi héa khing
nguyen vao vaccine plasmd

; |

Tinh sach Nhan dong vaccine plastdd

’;;ﬁpma\;;on;%:::z . o slasmid < rong t bio vi khudn

Hinh 7: Cdc budc co ban dé tao DNA vaccine cho ca

Bdng 1: Nhiing thudn lgi va diém khong thudn lgi ciia DNA vaccine (Lorenzen N. va cgng su, 2005)

Thuan loi Khong thuan lgi/Van dé hién tai
Di truyén va nguyén ly don gian Kho khan/chi phi trong phan phdi, can ¢ cac
chién lugc méi cho tiém phong hang loat cac
canho

Do an toan cao — khdng co rai ro bénh | Khéng hiéu qua dbi véi tat ca tac nhan gay

truyén nhiém bénh

Két hop cac uu diém caa vaccine nhuoc | Khai niém méi — van dé an toan lau dai van

doc va vaccine chét truyén théng con phai dugc tiép tuc phan tich

C6 thé thanh cbng khi chién luwoc | Su phan biét chinh thuc gitta dong vat dugc

vaccine truyén thong that bai tiém DNA vaccine va vi sinh vat dot bién gen
(GMO) van chua 13 rang

C6 kha ning két hop ta duoc phan tir | Cong dong &4c cam véi céc thanh phan bién
nhu cac motif CpG ddi gen trong cac san pham luong thuc thuc
pham, c6 thé 1am anh hudéng dén sy chap
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nhan cua nguoi tiéu dung vé DNA vaccine
tha y

Hoat héa ca co ché dich thé va té bao”

Chua c6 tién 1& phéap ly vé DNA vaccine cho
dong vat chan nuoi

C6 thé gay mién dich da hoa tri bing
cach pha tron don gian cac DNA
vaccine

Sy phirc tap ¢6 thé cua quyén sé hitu tri tué
anh huong dén DNA vaccine tha y

Hiéu qua cao & giai doan dau”

Kha nang bao vé c6 dugc ngay sau khi
sir dung vaccine va hiéu qua duoc kéo
dai”

Kha nang bao vé ¢ ca nhiét do cao hay
thap”

Hiéu qua bao vé & cac serotype khac
nhau”

C6 thé chuan bj vaccine cho cac tac
nhan gay bénh mai nhanh chong vai chi
phi thap

Tinh 6n dinh cao cua san pham tinh
sach

Chi phi twong ddi thap, san xuat/dam
bao chét luong dé dang

*Pugc chirng minh trong cdc truwong hop DNA vaccine cho ca

3.2. Trién vong ngira bénh trén ca

Rhabdovirus, mot loai virus gay hoai tir co quan tao mau do nhiém trting (IHNV), va
virus gay bénh nhiém tring xuét huyét (VHSV), gay anh huong nghiém trong dén ca hoi
nudi ¢ cac ving Tay Bac My (IHNV), Phap (VHSV va IHNV) va Pan Mach (VHSV). Qua
hon 30 nam, cac nha nghién ctru di c6 nhiéu nd luc trong viéc tao ra cac vaccine hiéu qua
sir dung phuong phap truyén théng nhu vaccine virus séng hay vaccine virus chét. Mac du,
c6 hiéu qua bao vé tdt trong thir nghiém phong thi nghiém nhung vaccine séng duoc ching
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minh 1a khéng an toan va vaccine bat hoat can thiét phai st dung liéu cao. Céc vaccine tiéu
phan tai t6 hop khac dua trén glycoprotein mang IHNV va VHSV nhung khong thanh
cong. Tuy nhién, vaccine DNA ma hoa cho glycoprotein virus twong tu lai cé hiéu qua
dang ké. That vay, cac DNA vaccine c6 hiéu qua bao vé khi duoc st dung & liéu thap va ¢
giai doan sém 4 — 8 ngay, va kéo dai dén 2 nim sau khi chang ngtra. Trong tng dung nudi
trong thay san, DNA vaccine an toan hon vaccine séng nhuge doc (Ingunn Sommerset va
cong su, 2005).
Bdng 2: Tang quan cac nghién cizu DNA vaccine gom céc khang nguyén vi khudn hogc virus ¢ ca
(Tonheim T.C. va céng su, 2008)

Gen cuaa
Ma Am bénh , 0 Su
Aam ma”? bgn Ky chia C:m dmr_ng Tham khao
bénh lam cap vaccine | pao vé
vaccine
AHNV [ VHSV-G Ca bon Tiém co Co Sommerset | va ctv,
2003
Protein  voé | Ca bon Tiém co Khéng | Sommerset | va ctv,
(AHNV) 2003
Protein  vo | Ca bon Tiém co Khéng | Sommerset | va ctv,
(AHNV) 2005
CCVv |7 gen | C4 Nheo My Tiém co Co Nusbaum KE, 2002
(CCV)
HIRRV | HIRRV-G |C& thon bon| Tiém co Co Seo JY, 2006
Nhat ban -
Japanese
flounder
(Paralichthys
olivaceus)
IHNV | IHNV-G Ca hdi van| Tiém co Co Cooper CL, va ctv,
(Oncorhynchus 2004; Lapatra SE va
mykiss) ctv, 2000; Corbeil S
va ctv,2000; Lapatra
SE va ctv, 2001;
Lorenzen N va ctv,
2002; Kim CH va ctyv,
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2000; Anderson ED
va ctv, 1996; Corbeil

S va ctv, 1999

IHNV-G Ca hdi  van| Singban Co Corbeil S va ctv,2000
(Oncorhynchus gen
mykiss)

IHNV-G Ca hoi  van| Tiémbung | Khdng rd | Corbeil S va ctv,2000
(Oncorhynchus rang
mykiss)

IHNV-G Ca hoi van| Ngam Khong | Corbeil S va ctv,2000
(Oncorhynchus
mykiss)

IHNV-G Ca hdi van | scarification | Khong | Corbeil S va ctv,2000
(Oncorhynchus
mykiss)

IHNV-G Ca hoi van|Tiém duong | Khong | Corbeil S va ctv,2000
(Oncorhynchus miéng
mykiss)

IHNV-G Ca hoi Atlantic | Tiém co Co Traxler GS va ctv,
(Salmo salar) 1999

IHNV-G Ca hoi | Tiém co Co Garver KA va ctv,
Chinook 2005
(Oncorhynchus
tshawytscha)

IHNV-G Ca hoi | Tiém co Co Garver KA va ctv,
Sockeye 2005
(Oncorhynchus
nerka)

IHNV- Ca hoi  van | Tiém co Khong | Garver KB va ctv,

G2stop (Oncorhynchus 2006
mykiss)

IHNV-N, P, |C4 hdi  van | Tiém co Khong | Corbeil S va ctv,

M hoac NV | (Oncorhynchus 1999
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mykiss)

SVCV-G |C& ho6i van | Tiém co C6 | KimCH vactv, 2000
(Oncorhynchus
mykiss)

SHRV-G C4 hodi van | Tiém co Co Kim CH va ctv , 2000
(Oncorhynchus
mykiss)

IPNV | Khung doc | Cé héi Atlantic | Tiém co Co MikalsenAB va ctv ,
cua doan A | (Salmo salar) 2004
(IPNV)

3.3. Trién vong ngira bénh trén tdm

Hién nay trén thé gidi c6 rat nhiéu nhém nghién ctu vé vaccine ngira bénh dém
tring trén tdm.Mot sé nhdm nghién cau trén thé gisi da thie nghiém mot sé loai vaccine
tiéu phan 1a cac protein vo tai té hop, Trén thé gigi nhdm nghién ctu cua Rajeev Kumar
Jha va cong su da biéu hién protein tai t6 hgp VP28 trong nAm men Pichia pastoris va su
dung protein nay nhu 1a mét loai vaccine cho an. Két qua cho thay rat kha quan, hiéu qua
bao vé tom dbi vai loai vaccine nay trén 60% & ngay thar 21 sau khi xir Iy véi vaccine. Tuy
nhién, nhuoc diém cua loai vaccine nay la protein VP28 dé bj phan hiy va that thoat trong
mdi truong. Trong khi d6 nhém khéc lai tiép can theo cach DNA vaccine tir mot sb
plasmid biéu hién trén Eukaryote. Nhdm nghién czu caa Namita Rout va cong su(2007) da
sir dung vector pVAX1 dé biéu hién cac protein vo VP15, VP28, VP35, va VP281. C4c tac
gia gay dap ung mién dich trén tdm bang cach tiém tryc tiép loai DNA vector c6 gan cheén
cac gen ma hoa cho protein vo vao md tdm. Két qua 1a hiéu qua bao vé dat duoc 43%. Tuy
nhién, ti 1& tdm chét sau khi tiém rat cao 47% d6i véi vector co VP28 va 50% doi véi
vector ¢6 VP281. Mic khac, liéu phap tiém rat kho tng dung trong thyc tién déi véi nhiing
trai tdm quy mo I6n. Do d9, viéc tng dung cac loai vaccine nay vao trong thuc tién khong
dem lai hiéu qua kinh té.

4. Cac phuong phap dwa vaccine vao tom ca

Viéc dua vaccine vao tom ca c6 thé thuc hién bing céc
‘=~ phuong phép tiém va ngdm hodc cho an.
=< Phuong phip gam ho

4.1. Phwong phap tiém

Gay nhiém cho ca bang cach tiém dudi mang bung hay
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tiém co. Khi tiém, c4 duoc gdy mé bang thudéc gdy mé gy mé MS-222 (triacine
methanesulfonate) nong d6 0,17 ppm trong 2 — 3 phat. Dung kim tiém 1 ml tiém tryc tiép
vao xoang bung ca hay vi ca sao cho kim tiém va ca tao thanh mot géc 30°.Vaccine tiém
c6 thé thuc hién bang may chuyén dung hozc ding 1am bang tay, mot ngudi thi nghiém cé
thé tiém trén 1.500 con c& trén 1 gio (hinh 2).

Hinh 8: Tiém chsing vaccine quy mo lén ¢ ca hoi Alantic giai doan juvenile.

C4 duoc van chuyén trong duong 6ng tir bé nudi d¢é ngam thudc gy mé va cé sau
khi duoc gay mé s& dugc tiém vaccine boi nhom tiém vaccine (Nguon: Ingunn Sommerset
va cong su, 2005).

e Chét bo tro dung dé tiém

- Chét bb tro duoc str dung rong rai nhat bai cac nha mién dich hoc thuc nghiém la
chat bo trg Freund hoan chinh (Freund’s Complete Adjuvant- FCA). FCA 1a hdn hop céc
té bao vi khuan Mycobacteria tuberculosis chét va dau khoang, trong d6 cac té bao vi
khuian dugc nhii twong héa. Chat nhii twong nay chi c6 thé ding véi phuwong phap
tiém.Pang tiéc 1a FCA c6 thé gay tac dung phu (hinh thanh cac ndt san cuc b, cac bénh ty
mién va nhay cam vaéi tuberculin) va khdng thé dung trong cac san pham vaccine ding cho
dong vat c6 va. O ca, FCA ciing gay tac dung phu I cac vét 15 loét khi tiém co, cac ndt san
trong xoang bung khi tiém xoang bung (Horn va ctv, 1986) thong béo ring viéc sir dung
FCA nang cao strc dé khang cho cé thi nghiém nhung cé thé ¢ ché sinh truong cho cé
nuoi.

- Chat bb trg Freund khdng hoan chinh ( Freund’s incomplete Adjuvant- FIA) c6
ban chét 1a dau khoang thuong duoc ding trong cac san pham vaccine thuong mai, tuy
nhién san pham nay thuong tao ra phan ang phu véi viéc hinh thanh nén céc nét san & mo
bi tiém vaccine.

4.2. Phwong phap ngam va cho an

Phuong phép ngam 1a phuwong phap hiéu qua va thyc té khi tién hanh xac dinh dap
trng mién dich cho ca véi s6 lwong 16n.Tuy nhién, c6 nhiéu yéu té nhu nong do khang
nguyén, thoi gian ngdm. Nhiét d6 ngam, ¢& c4, tinh trang ca, do pH va nong dé6 mudi trong
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dung dich vaccine, nhiét d6 nudc, trang thai khang nguyén (hat hoac dang hoa tan) c6 anh
huong dén kha nang dap tng mién dich cua ca bang phuong phap ngam. Trong d6, nong
d6 khang nguyén va thoi gian ngdm 1a nhitng yéu té quan trong nhat.Theo Nakanishi va
Ototake (1997) thoi gian ngadm ti 1€ nghich vai
nong d6 khang nguyén.

V& mit thyc tién, vaccine cho an d& dang sir
dung ddi vai ba con ndng dan bai ho chi can tron
v6i mot ti 1é nhat dinh vao thic an cho tom.

e Céc chit b6 trg dung cho 4n va ngam

Mot sb chat b tro khéc, vé nguyén ly c6 thé
duoc dung trong céc loai vaccine su dung theo
phuong phap ngam hodc cho an trong nganh nuoi
trong thay san bao gom AI(OH)3, cac mudi nhom, cac loai dau thuc vat va glucan
(Midtlyng va ctv, 1996; Anderson va ctv, 1997). Tuy nhién, nghién ctu sau vé viéc sir
dung cac chat nay van con khé han ché.

IV. XU HUONG NGHIEN CUU VACCINE CHO NUOI TRONG THUY SAN QUA
CAC SO LIEU PANG KY SANG CHE

1. Tinh hinh ding ky sang ché vé vaccine cho nudi trong thiy san tir 1977-2011

30
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24
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181

Covint
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10 1
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Date of Application

Hinh 10: Tinh hinh ding ky sdng ché vé vaccine cho nudi trong thay sdn tir 1977-2011
(347 sang ché, nguén Wipsglobal)



Theo lugng thdng tin tiép can duogc tir co s dir liéu Wipsglobal, tir 1977-2011 ¢
347 sang ché ding ky vé vaccine cho nudi trong thaly san.
Tinh hinh ding ky sang ché vé vaccine cho nubi trong thity san c6 thé chia thanh 3
giai doan theo d6 thi biéu dién.
Giai doan 1 (1977-1988): day la giai doan ¢ nhitng nghién ctru dau tién vé vaccine
cho nuéi trong thay san.
— Luong ding ky sang ché trong giai doan nay rat it. Trong 12 nim c6 18 sang ché
dugc dang ky.
— Nam 1977: sang ché dau tién dugc dang ky tai Nhat. Dén nam 1979, 1980: Nhat c6
thém 2 sang ché duoc ding ky.
— Nam 1988: ¢6 lugng ding ky sang ché nhiéu nhat trong giai doan nay, véi 10 sang
ché, tap trung chu yéu & cac qubc gia: Uc, Trung Qudc, My. Pay 1a nam bat dau co
nhiéu ding ky sang ché vé vaccine cho nuéi trong thay san.
< Giai doan 2 (1989-1999): day 1a giai doan vaccine cho nudi trong thiy san bat
dau dugc quan tam
— Trong giai doan nay, c6 91 sang ché duoc dang ky, ting gip 5 1an so véi giai doan
trudce.
— Nam 1992: ¢6 luong sang ché dang ky nhiéu nhat véi 15 sang ché, tap trung chi yéu
& My (5 sang ché) va Anh (3 sang ché).
— Tur 1993-1995: lwong dang ky sang ché giam dan, dén nim 1996 lugng sang ché
tang cao tro lai vai 14 sang ché.
% Giai doan 3 (2000-2011): day la giai doan cé su tap trung nghién ctu vé vaccine
cho nuéi trong thay san
— Trong giai doan ndy, c6 238 sang ché dang ky nhiéu hon so véi 2 giai doan dau,
trung binh mdi nam c6 20 sang ché duogc ding ky.
— Nam 2002: luong sang ché dang ky it nhat, c6 3 sang ché.
— Nam 2006: lugng sang ché dang ky nhiéu nhat, c6 33 sang ché va 3 quéc gia co
luogng sang ché dang ky nhiéu nhat trong nam nay 1a Nhat (7 sang ché), My (6 sang ché)
va Trung Quéc (5 séng ché).
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2. Céac qudc gia ding ky sang ché vé vaccine cho nudi trong thiy san
% Giai doan 1 (1977-1988)
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Hinh 11: Cac quéc gia diing ky sing ché vé vaccine cho nudi trong thaiy sdn
giai dogn 1977-1988 (6 quoc gia, nguon Wipsglobal)

— Trong giai doan 1977-1988: c6 6 qudc gia dang ky sang ché vé vaccine cho nudi
trdng thay san va luong sang ché giita cac qudc gia khéng c6 su cach biét 1n.

— Trong giai doan dau nghién cttu vé vaccine cho nudi trong thuy san, da xuat hién 2
qudc gia ¢ khu vuc chau A 1a Nhat va Trung Qudc.

% Giai doan 2 (1989-1999)

Hinh 12: Cac quéc gia ding ky sing ché vé vaccine cho nudi trong thaiy sdn
giai doagn 1989-1999 (12 quac gia, nguan Wipsglobal)
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— Giai doan 1989-1999: ¢ 12 qudc gia ding ky sang ché vé vaccine cho nudi trong
thuy san, tang thém 6 qudc gia o véi giai doan trudc.

— 5 qudc gia c6 nhiéu dang ky sang ché nhat trong giai doan nay: My (US): 23 sang
ché, Nhat (JP): 9 sang ché, Canada (CN): 7 sang ché, Anh (GB): 6 sang ché Ireland (IE)
va Uc (AU): 3 sang ché.

— S0 voi giai doan trudc:
e Luong ding ky sang ché tai My tang cao vuot troi:
> Giai doan 1977-1988: My & vi tri 5 véi 1 sang ché
> Giai doan 1989-1999: My ¢ vi tri 1 véi 23 sang ché

e Trong giai doan ndy, c6 su xuat hién cua 3 qudc gia chau A: Nhat, Trung Quéc
va Han Quéc

< Giai doan 3 (2000-2011)
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Hinh 13: Cac quéc gia ding ky sing ché vé vaccine cho nudi trong thaiy sdn
giai dogn 2000-2011 (13 quac gia, nguéon Wipsglobal)
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— Giai doan 2000-2011: c6 13 qudc gia dang ky sang ché vé vaccine cho nudi trong
thay san.

— 5 qudc gia co luong sang ché dang ky nhiéu nhat: My (US): 39 sang ché, Nhat (JP):
32 sang ché, Trung Qudc (CN): 30 sang ché, Han Qudc (KR): 26 sang ché, Anh (GB) va
Canada (CA): 10 sang ché.

— S0 véi giai doan truoc:
e My van la quéc gia co lugng dang ky sang ché nhiéu nhat.

e CO5 qudc gia chau A dang ky sang ché vé vaccine cho nuéi tréng thity san trong
giai doan nay: Nhat, Trung Qudc, Han Quéc, Pai Loan va Hong Kong. Trong do
Nhat, Trung Quéc va Han Quéc 1a 3 trong 5 quéc gia co lugng sang ché ding ky
nhiéu nhét.

3. Cac hwong nghién cwu (theo bang phan loai IPC)

Tir 347 séng ché co lién quan dén vaccine cho nudi trong thay san thu thap duoc tir
ngudn co sé dit lisu Wipsglobal, theo Bang phan loai sang ché qubc té (International
Patent Classification - IPC) , ¢6 7 hudng nghién ctru nhu sau:

< Nghién cttu cac thanh phan cé chia khang nguyén hoic khang thé caa vi sinh vat
(nhu proto zoa, vi khuan, virus hoic siéu virus) trong vaccine cho thuy san, chiém 65%
(chi s6 phan loai A61K theo IPC). C6 16 qudc gia ding ky sang ché thudc hudng nghién
ctru ndy, trong d6 tap trung & My, Nhat va Trung Quéc.

, S6 patent: US20110064766
Vaccine giam doéc luc chong lai tac N .
nhan gay bénh cho c& 1a vi khuan Ngay nop don: 14/09/2010
Francisella S.p Tac gia: Hawke John, Soto Esteban
(My)
| So patent: US20090324648
Vaccine phong bénh do vi khuan

Edwardsiella va lién ciu khuan | N9 Nop don: 050672007

Streptococcal & ca Tac gia: Takahashi Yukinori, Abe
Michinari (Nhat)

< Nghién ctiu vi sinh vat, enzyme trong thanh phan san xuét vaccine cho nudi trong
thay san, chiém 18% (chi s6 phan loai C12N theo IPC). C6 9 quéc gia dang ky sang ché
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thudoc huéng nghién cau nay, trong d6 tap trung cha yéu & My, Nhat, Han Quéc va
Canada.

S6 patent: JP 1999-332558

Vaccine phong bénh vi khuan duong | Ngay nop don: 24/03/1999

rut cho ca Tac gia: Yoshida Terutoyo, Asaki

Masayoshi, Nakamura Yasushi (Nhat)
S6 patent: KR 2004-0110146

Vaccine phong bénh do lién cau khuan | Ngay nop don: 18/06/2003
gay ra cho ca

Tac gia: Do Jeong Wan Lee, Ju Seok
Park, Mi Seon (Han Quéc)

< Nghién ctu peptides (chudi axit amin) trong tng dung san xuét vaccine cho nuéi
trong thay san, chiém 8% (chi s6 phan loai CO7K theo IPC). C6 4 quéc gia ding ky sang
ché thuoc hudng nghién ctu nay: Han Quéc, Canada, Uc va Trung Qudc.

S6 patent: CA2688587
Ngay nop don: 30/05/2008

Trinh ty amino acid, nucleic acid va
vaccine kiém soéat bénh do ngoai ky sinh
o ca Téc gia: Carpio Gonzalez Yamila,
Estrada Garcia Mario Pablo (Cuba)

< Nghién ciu sir dung cac ché pham vaccine trong nudi trong thay san, chiém 7%
(chi s6 phan loai AO1K theo IPC). C6 6 qudc gia dang ky sang ché thudc hudng nghién
ctru nay: Trung Quéc, Nhat, Han Quéc, My, Uc va Nga.
S patent: JP 256620

Thanh phan va phuong phap dé tiang | Ngay ndp don: 15/02/1990
cuong hiéu luc vaccine cho ca

Tac gia: Riboo Henrii Nikuru, Roorensu
Jiyon Aruburaito (Nhat)

S6 patent: CN 1568678
Ngay nop don: 12/05/2004

Tac gia: Qi Liu, Jian Li, Qun Wang
(Trung Quéc)

Phuong phap tiém ching vaccine cho ca
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< Nghién ctu bao quan, san xuit thirc an chin nudi thuy san ¢ bd sung vaccine,
chiém 1 % (chi s6 phan loai A23K theo IPC). C6 2 qudc gia dang ky sang ché thudc huéng
nghién ctu nay: Ireland va Anh.

S6 patent: GB2255909
Ngay nop don: 09/06/1992

Tac gia: Barratt Michael Edward John,
Leadbeater Dennis (Anh)

Thanh phan vaccine cho ca

% Nghién ctru cac thiét bi, dung cu hd trg cho quy trinh san xuit vaccine cho nudi
trdng thity san, chiém 1% (chi s6 phan loai A61D theo IPC). C6 3 qudc gia diang ky sang
ché thudc hudéng nghién cau nay: Uc, Canada va Han Qudc.

S6 patent: AU2614388
Ngay nop don: 04/11/1988

Tac gia: Helgesen Willy, Haugland
Oddmund O (Uc)

S6 patent: KR 2010-0121039
Ngay nop don: 08/05/2009
Téc gia: Oh Ji Won (Han Quac)

Phuong phap va thiét bi tiém ching céa

Thiét bi bang tai tiém chang ca va cac
loai nhuyén thé

< Quy trinh thtr nghiém thanh phan enzyme, vi sinh vat trong viéc san xuat vaccine
cho nuéi trong thay san, c6 2 sang ché caa My (chi s phan loai C12Q theo IPC).

S6 patent: US20050002946
Ngay nop don: 18/02/2004

Vaccine phong bénh ran ca — liéu phap

phong ngura Tac gia: Kuzyk Michael A, Burian Jan,
Kay William W, Thornton Julian C
(Canada)

Nhin chung, cic hudng nghién ciru déu tap trung vao viéc nghién ctu thanh phan
san xuat vaccine. Trong do:
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e Hudng nghién ctu peptides va quy trinh thir nghiém thanh phan enzyme, vi sinh vat
trong Vviéc san xuat vaccine cho nudi trong thay san 1a huéng nghién ciu méi xuat
hién trong 10 nam tr¢ lai day.
Hudng nghién ctu céc thanh phan cé chira khang nguyén hoic khang thé cua vi sinh
vat (nhu proto zoa, vi khuan, virus hoic siéu virus) trong vaccine cho thiaty san 1a hudng
duoc quan tdm va ¢ nhiéu sang ché nhat.

4. Ty 1& phan bd cac hwéng nghién ciu trong 5 quéc gia din dau

A0 MG O | 07k W cizn M ciza

7

[1] 2 a4 1] 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 S8 60
CaLrtry

Hinh 14: Ti I¢ phan bé cdc hwdng nghién ciku trong 5 quéc gia dén dau
luwong dang ky sang che (nguon Wipsglobal)
5 guoc gia co 1rgng aang Ky sang cne Mrieu rrnat ve vaccire crno nuol rong uiay san

la : My, Han Quéc, Nhat Ban, Trung Quéc va Canada. Nhin chung, 5 qudc gia nay déu tap
trung vao huéng nghién cau céc thanh phan cé chta khang nguyén hoic khang thé caa vi
sinh vat (nhu proto zoa, vi khuan, virus hoic siéu virus) trong vaccine cho thay san. Trong
d6, My co6 luong dang ky sang ché nhiéu nhat trong hudng nghién ctu nay (51 sang ché,
chiém 83 %/tong sb sang ché dang ky tai M¥). Hudng nghién ciru duoc quan tam tiép theo
la nghién ciru vi sinh vat, enzyme trong thanh phan san xuét vaccine.

Bén canh cac hudng nghién ctu vé thanh phan san xuat vaccine, huéng nghién ctu
cac thiét bi hd tro cho quy trinh san xuét vaccine ciing bat dau duoc quan tdm & Han Quéc
va Canada.

5. 10 t6 chiic ngp don ding ky sang ché nhiéu nhat vé vaccine cho nudi trong thity
san
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Hinh 15: 10 té chitc ndp don ding ky sdng ché nhiéu nhdt vé vaccine cho nudi trang thay san

Intervet Internstionsl BV

ADWANMCED BIONUTRITION CORAN

(Nguén Wipsglobal)

— Intervet International B.V: cong ty chuyén nghién ctu, phét trién, san xuat cac san
pham chim soc sic khée dong vat nhu: thudc tha y, vaccine , cac san pham sinh san noi
tiét; tru s dat tai Ha Lan (c6 18 sang ché, trong d6 tap trung chu yéu vao huéng nghién
ctru cac thanh phan c6 chira khang nguyén hoic khang thé caa vi sinh vat (nhu proto zoa,
vi khuan, virus hoic siéu virus) trong vaccine cho thay san véi 13 sang ché).

— Trio Industrier A/s: cong ty nhua, cO tru s¢ dat tai Bai Loan, dugc thanh 1ap vao
1970 (c612 sang ché, trong d6 tap trung chi yéu vao hudng nghién ctiu sir dung cac san
pham vaccine trong nudi trong thity san vai 10 sang ché).

— Advanced Bionutrition Corp: cdng ty chuyén cung cap cac thiét bi cong nghé tién
tién thuoc nhiéu linh vue, c6 lién quan dén suc khoe con nguoi, dong vat va ndng nghiép;
try s& dat tai Columbia (c6 9 sang ché déu tap trung vao huéng nghién ciru cac thanh phan
c6 chira khang nguyén hoac khang thé caa vi sinh vat (nhu proto zoa, vi khuan, virus hoac
siéu virus) trong vaccine cho thuay .

— Yellow Sea Fisheries Research Institute: vién nghién ctu thay san caa Trung Quéc
(c6 9 sang ché, trong do tap trung chu yéu vao hudng nghién cau cac thanh phan co chia
khang nguyén hoic khang thé cua vi sinh vat (nhu proto zoa, vi khuan, virus hoic siéu
virus) trong vaccine cho thay san san véi 7 sang ché)

— Taito CO: cong ty chuy@n ban hang hda nhap khau va san xuat, cho thué cac thiét bi
giai tri. Cong ty duoc thanh 1ap vao 1953 tai Nhat (c6 9 sang ché déu tap trung vao hudng
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nghién cau cac thanh phan c6 chta khang nguyén hoic khang thé cua vi sinh vét (nhu
proto zoa, vi khuan, virus hoic siéu virus) trong vaccine cho thiy san)

— Schweitzer Biotech Company Ltd: cong ty Cong nghé sinh hoc Schweitzer, tru s¢ tai
Dai Loan, chuyén nghién ctru va phat trién vaccine virus va vi khuan cho lon, loai thity san
va gia cam (c6 8 sang ché déu thudc vao hudng nghién ciu cac thanh phan co chia khang
nguyén hoic khang thé cua vi sinh vat (nhu proto zoa, vi khuan, virus hoic siéu virus)
trong vaccine cho thay san)

— Republic Of Korea (National Fisheries Research And Development Institute): vién
nghién ctu phét trién thuy san qudc gia caa Han Qudc (c 8 sang ché, trong do cac sang
ché déu tap trung vao cac hudng nghién ciu thanh phan san xuat vaccine, c6 mot sang ché
thudc hudng nghién ciru thiét bi hd tro cho quy trinh san xuét vaccine)

— Ottawa Civic Hospital: bénh vién thudc thanh phd Ottawa, Canada (c6 8 sang ché,
trong do tap trung cha yéu vao hudng nghién ciru vi sinh vat, enzyme trong thanh phan san
Xuat vaccine cho nudi trong thaty san)

— Techno Network Shikoku Co Ltd: Shikoku 13 mét t6 chitc cong nghé ctia Nhat Ban,
dugc thanh 1ap giita su lién két ciia mot cong ty tu nhan véi cac gido su dai hoc chuyén
nghién ctu trong cac linh vuc k¥ thuat, y té, dugc pham va ndng nghiép (co 8 sang ché,
trong d6 déu tap trung vao hudng nghién cau cac thanh phan c6 chira khang nguyén hoic
khang thé cua vi sinh vat (nhu proto zoa, vi khuan, virus hoic siéu virus) trong vaccine cho
thay san)

— Unilever PLC: nha cung cap hang tiéu dung Ion trén thé gioi. Cac san pham cua
Cong ty duoc chia thanh bon linh vyc chinh: Cham soc ca nhan, Chiam soc tai gia, Thuc
pham va giai khat (c6 6 sang ché, trong do6 tap trung chi yéu vao hudng nghién cau bao
quan, san xuat thirc an chin nudi thuy san ¢ bo sung vaccine véi 4 sang ché)

¥ Nhan xét:
> Trong 10 t6 chic ndp don ding ky sang ché nhiéu nhét vé vaccine cho nudi trong
thiy san: c6 8 t6 chtrc thudc cac qudc gia chau A.

> Pa sb cac sang ché ding ky cua 10 t6 chirc nay déu thudc hudng nghién ctu cac
thanh phan cé chira khang nguyén hoic khang thé caa vi sinh vat (nhu proto zoa, vi
khuan, virus hozc siéu virus) trong vaccine cho thity san. Bén canh do, c6 2 t6 chic
tap trung vao hudng nghién ctru khac:

e Trio Industrier A/s: tap trung vao huéng nghién ctu sir dung cac san pham
vaccine trong nudi trong thay san.
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e Ottawa Civic Hospital: tp trung chu yéu vao huéng nghién ctru vi sinh vat,
enzyme trong thanh phan san xuat vaccine cho nudi trdng thuy san.

NHAN XET CHUNG

— Céc sang ché dang ky vé vaccine cho nudi trong thily san da bat dau xuat hién cach day
hon 30 nim. Luong dang ky sang ché ting rd rét trong 10 nim gan day

e Giai doan 1977-1988: 18 sang ché
e Giai doan 1989-1999: 91 sang ché
e Giai doan 2000-2011: 238 sang ché

— Céc quéc gia c6 nhiéu dang ky sang ché vé vaccine cho nudi trong thuy san déu tap
trung & cac qudc gia phat trién nhu: My, Nhat, Trung Quéc, Han Qudc.

Tir ndm 1977 dén nay, c6 7 huéng nghién ctu vé vaccine cho nudi trong thay san,
trong d6, lugng sang ché tap trung chu yéu vao hudng nghién ctiu cac thanh phan cé chaa
khang nguyén hoic khang thé cua vi sinh vat (nhu proto zoa, vi khuan, virus hoic siéu
virus) trong vaccine cho thiy san; chiém ty 1é 65%. Huéng nghién ctiu peptides va quy
trinh thir nghiém thanh phan enzyme, vi sinh vat trong san xuat vaccine cho nudi trong
thay san 1a 2 hudng nghién ciru méi xuat hién va dang duoc quan tam.

V. GIOI THIEU MOQT SO NGHIEN CUU VACCINE CHO NUOI TRONG THUY
SAN TREN THé G101, TAI VIET NAM VA TAI TRUNG TAM CONG NGH@ SINH
HQC TP. H6 CHI MINH

1. C&c sang ché thé giéi lién quan dén vaccine cho thiy san

Rat nhiéu loai tac nhan gay bénh bao gom vi khuan, virus, ky sinh tring va nam gay
ra nhitng bénh chinh cho dong vat nudi trong thuy san. Theo bao cdo “Vaccine séng nhuoc
doc trong nudi trong thuy san” caa Phillip Klesius va Julia Pridgeon ndm 2011, ¢4 hon 20
ho vi khuan dugc xac dinh gay bénh bao gdm céc vi khuan Gram (-) nhu Aeromonas,
Edwardsiella, Flavobacterium, Francisella, Pasteurella, Piscirickettsia, Pseudomonas,
Vibrio va Yersinia hoac Gram (+) nhu Lactococcus, Reinbacterium, Streptococcus.

Nam 1976, vi khuan Edwardsiella ictaluri dugc phat hién 1a nguyén nhan bénh gan
than mu (hay bénh nhidm triing mau - Enteric septicemia), nguy@n nhan gay chét chinh voi
ti 1& cao va gay nhiéu ton that cho nganh nudi ca da tron trén thé gigi. Nhiéu nghién ctu
nham tim giai phép chira tri va phong ngira bénh trong d6 cac nghién ciu vé chung vi
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khuan Edwardsiella ictaluri nhuoc doc sir dung 1am vaccine da dat duoc nhiéu thanh cong
va thuong mai hoa nhu sau:

- Chung Edwardsiella ictaluri nhuwoc doc khang Rifampicin (RE — 33) da dugc dang
ky ban quyén (US patent No. 6019981) bai nhém tac gia Klesius. Phillip H. (Auburn, AL)
Shoemaker. Craig A. (Notasulga, AL) va duoc sir dung lam vaccine song nhuoc doc &
dang thuwong mai véi tén goi AQUAVAC — ESC™ cho c4 hoi nuéc lanh tai My vai hiéu
ung bao vé 64,6%. Bén canh d6, nhém tac gia nay ciing st dung chung E. ictaluri ATCC
202058 khang rifampicin dwgc phan lap tor mot loai ca c6 tén goi la “walking catfish”
Clarius batrachus, von c¢6 ngudn géc tir Thai Lan. Tring ca dugc ngdm véi ching E.
ictaluri néu trén, sau 30 dén 36 ngay thi tiép tuc ngdm vai chung E. ictaluri doc va két qua
cho thay ti 1¢ sdng st (RPS) cua céa 1a 87,9%. Phuong phép nay ciing da dugc dang ky ban
quyén (US patent No. 6153202).

- Theo nghién cau caa Plumb J. A. va cac cong su nim 1995 sir dung vaccine bt
hoat (E. ictaluri bj giét bang formalin) cip cho ca con theo con dudng ngdm mét 1an, ngam
hai lan, ngam va két hop cap ba lan theo dudng cho in lan lugt cho ti 1¢ séng lan luot Ia
56,7%:; 64,2% va 68,8% so véi doi ching 1a 43,6%. Hién nay, san pham vaccine E.ictaluri
cta cong ty duoc pham Biomed (M) da duoc san xuat va thuong mai hoa sir dung cho cé
nheo My chéng lai bénh nhidm tring mau duong ruot.

R_ihuse =
— ATP

ADP GDP

J p I"""'-———:- PP GIn
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- Nam 1997, Lawrence M. L. va cac cong su da nghién ctu loai vaccine nhugc déc
tir chung E. ictaluri bi lam dot bién gen purA, theo d6 loai vaccine ndy cip cho ca theo
duong ngdm chi mot 1an ¢ ca nheo My nho sach bénh cho két qua ti 1& song dat 66,7% .
Hon thé sy ngdm vaccine song giam cuong doc dugc tim thay kich thich dap ang mién
dich, cac khang thé dic hiéu, Klesius et al. [Bao sic khoe dong vat 7, 205-210 (1995)].

- Nhom tac gia Richard K. Cooper II, Pai hoc bang Louisiana da tao thanh cong
chang E. ictaluri dot bién gen ma héa enzyme chondroitinase va dang ky ban quyén (US
patent No. 5536658) vao nam 1996. Trong nghién ctru, nhém da thur nghiém tiém cé voi
nong d6 10° CFU/ ca. Sau khi tiép tuc tiém chang hoang dai, c& van khong c6 dau hiéu
nhiém tring mau dic trung trong khi ca dbi ching chwa duoc tiém chung dot bién tir trudc
chét toan bo. Nhom da két luan hiéu qua bao vé cia chung dot bién 1a 100%.

chordraitin ABC, AC lvase chondraitin ABC, AC lyase
CHoCH l coz CHoOH l coz
HO O o] T4 50 o O
CH o] OH
o]
NHAC oH MH&: CH
unsulfated chandraitin chorndraitin sulfake 2
chondroitin ABC, B lvase chandraitinn ABC, AC [yase
CHoOH l CHo0 507 l coz
Ty 50 o —i0 HO o o]
0z
ol OH ol OH
i i
MHAL CH MHA CH
chondraitin sulfate B chondroitine sulfake C

[derrnatan sulfake]

chondraiting ABC Iwase chondraiting ABC Ivase
CH,0507 l coz CHpOS03 l coz
HO o o] Ty 50 o o]
CH ol OH
i
MHAL Q50,7 MHA CH
chondraoitin sulfake D chandroitin sulfake E

chandraitin ABC vase

CH0 507 l coz
0,450 o o

Ch OH
o
MH & Q50

oversulfated chondroitin

Bénh Columnaris do vi khuan Gram (-) gay bénh phd bién va nguy hiém trén nhiéu
loai ca nudc ngot da tron va ca cé vay trén toan thé giéi. O My, nhiéu nghién ciu cho thay
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vi khuan F. columnare gay thiét hai hon 70% trai wong nudi ca nheo, gy ton that trén 50
triéu do la hiang nam. Loai vi khuan nay duoc xép vao hang tha hai sau bénh do vi khuan
Edwardsiella ictaluri vé kha ning giy bénh ciing nhu thiét hai. Nam 2005, patent (US No.
6881412 ) tao vaccine séng nhuoc doc Flavobacterium columnare khang bénh Columaris
trén ca nheo My duoc cap cho nhém tac gia Craig A. Shoemarker. Vaccine dugc ching
minh dat hiéu qua bao vé khoang 96% khi ngam ca ¢ nong do 106CFU/m.

Bénh do vi khuan Streptococcus phocae Gram (+) gay ra ¢ ca hdi Chile. Nam 2011,
Patent US No. 7939088 duoc cap cho nhém tac gia Luc Grisez nghién ctiru phuong phap
san xuat vaccine khang bénh do vi khuan Streptococcus phocae.

Bénh Piscirickettsiosis do vi khuan Piscirickettsia salmonis gy ra phd bién trén ca
hoi. Nam 2011, mot patent dugc cip cho nhom tac gia David Francis Kirke sang ché
vaccine ngan ngua bénh Piscirickettsiosis (US patent No. 20110070256A1) st dung
protein nhu mot antigen.

2. Ca&c loai vaccine cho nudi trong thity san dang dwoc thwong mai trén thé gioi

Trong thé ky truéc, vaccine chong lai bénh vi khuan trong thiy san dau tién la
vaccine phong bénh nhiém khuan duong ruét d6 ERM do Yersinia ruckeri va bénh
vibriosis gdy ra trén ca duoc thuong mai vao cudi nhitng nam 1970. Pbi voi bénh gay ra
boi virus, vaccine dau tién nham ngan chan bénh xuat huyét SVC (spring viremia of carp)
trén ca chép duoc phat trién vao nam 1982 (theo Review: Vaccine cé trong nudi trong thay
san - Ingunn Sommerset va cong su, 2005).

Cho dén hién nay, c6 rat nhiéu vaccine thwong mai khang lai nhiéu loai bénh trén
thuy san gay ra béi vi khuan, virut va ky sinh tring. Tuy nhién, theo bdo cao “Vaccine
séng nhuogc doc trong nudi trong thay san” caa Phillip Klesius va Julia Pridgeon nam
2011, chi c6 14 loai vaccine dugc cap licensed & My, bao gom 11 loai vi khuan bat hoat, 1
loai virus bat hoat va 2 vaccine nhugc doc. Trén thé gisi co khoang 17 vaccine khang lai
12 vi khuan gay bénh dang luu hanh trén toan thé gigi. Phan 16n nhiing vaccine nay déu sir
dung trong cdng nghiép san xuat ca hoi. Mot sé khéac ding cho céc loai ca nhu ca ro phi, ca
chém, c& vén, ca bon Nhat, yellowtail, ca da tron... Cac vaccine nay duoc liét ké trong
bang tom tat cac loai vaccine thwong mai cho cac bénh trén ca gay ra do vi khuan duéi
day.

Bdng 3: tom tdt cac logi vaccine thwong mai cho cac bénh trén ca gay ra do vi khudn (dea theo
Review: Vaccine ca trong nudi trang thiy san - Ingunn Sommerset
va cgng sz 2005 va cac nguén khac)

Vi khuan gay Loai ca Quéc gia/ | Picé Tén vaccine thwong
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bénh nhiém khu vuc bi | Vaccine mai
bénh anh hwéong
.. LIPOGEN FORTE
Céaho Cé . ’
ol Novatis (MY)
Bénh Vibriosis Ca tuyét/ ca cé NORVAX® Vibriose
(Listonella chim o Marine, Intervet (Uc)
. . Toan cau
anguillarumva V. | ¢4 chem/ o
spp) ca vén 0 )
Ca hdng/ ca 6 NORVAX® Vibrio
Yellowtail mono. Intervet (Uc)
Bénh Vibriosis s Bic Au , LIPOGEN FORTE,
nudce lanh (Vibrio Ca hoi N Co Novatis (M)
salmonicida) Canada/ My Y
Bénh tao vét :
' i ) LA NORVAX® Minova
h Moritell A hoi Bac A 5 .
t u:ong (Moritella Ca holi ac Au Co 4WD, Intervet (Uc)
viscosa)

Bénh FUROGEN DIP,
FU“\J/OEU]OS'S aic Ay LIPOGEN FORTE,
sal(ml)nrilcoida Cé hol Canada/ M Co Novartis (M5)

ana Y
subsp. y AQUAVAC® Furovac,
Salmonicida) Intervet (Uc)
. Cé
. Ca hoi -
Bénh khong dién
hinh do \_/|_br|o Cac loai ca | Toan cau
salmonicida nudc ngot/ Chua co -
man
Bénh nhidm ERMOGEN, Novartis
khuan duong rudt C4 hii Chau Au, (My)
do ERM/ Bénh nuée ngot Chile Céo AQUAVAC®
Yersiniosis " | Canada, My RELERA™,  Intervet
(Yersinia ruckerti) (Uc)
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Bénh
Piscirickettsiosis

. Cé hoi Chile Cé -
(Piscirickettsia ©
salmonis)
N Nhiéu loai
Bénh nhiem cé Canada,
khuan mang ca M¥, Chau
: 2 hodi.ca | =& . Chua c6 -
(Flavobacterium Ca’ hoi, €@ 1" Au, Chile, Haco
psychrophilum) | Ch€PNUSC | Npar pan
ngot
Bénh
ST s Phia T&
Flavobacteriosis Ca hoi Clhile y C6 ]
(Flavobacterium | nud6c ngot o
. Canada, My
psychophilum)
_ . . . AQUAVAC-coL™
Bénh Column_arls Ca da tron My Co Intervet (Uc)
(Flavobacterium L _
columnare) Ca hoi Chile 6 FRYVACCLI, Novartis
nuoC ngot (M)
Triéu ching trén
(ra?i?wtr:g\lxvdt?gt) cansi | ChauAu
.. . , y Canada/ | Chua co -
giai doan bot nudC ngot M¢. Chile
(Flavobacterium 4
psychophilum)
M Co AQUAVAC-ESC®,
Bénh gan than mu Y 0 Intervet (Uc)
trén ca da_trO’n Céc loai ca , ALPHA JECT® Panga,
(Edwardsiella da tron o Co Pharmag (Na Uy)
ictaluri) Chau A ANaty
Bénh Cé nheo M$ Chua co -
Edwardsiella
septicaemia Luon, ca o ,
(Edwardsiella | pon Nhat Chau A | Chua c6 -
tarda)
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Chile,

Co

RENOGEN, Norvatis

Bénh than Canada/ M§ (My)
(Renibacterium Ca hoi
salmoninarum) Chau Au
Nhat Ban | C1U3 €0 ]
Cahdidom | o _ | ICTHIOVAC® LG,
Bénh rainbow Y, Phap, cé Hipra (Tay Ban Nha)
Lactococciosis rout Anh
(Lactococcus .
garvieae) Ca hong/ ca o . )
Yellowtail | \natBan | Co
Bénh Catrap/ cd | bia Trung 6 ICTHIOVAC® PD,
Pasteurellosis chém Hai Hipra (Tay Ban Nha)
(Photobacterium
damsela Céa hdng/ ca
subspecies Yellowtail Nhat Ban | Chua co -
piscicida)
Bénh C4 r6 phi Chau A Co NORVAX® Minova
Streptococciosis & A
Cachém A A .
(Streptococcus chau A Chau A | Chuaco -
iniae)
(Streptococcus Cé4 hoi Chile | Chua cé -
phocae)

Khéng nhitng giam ti 1¢ chét, vaccine con c6 tac dung ting toc do phat trién cua thiay
san. Pién hinh nhu loi ich kinh té thu duoc tir 3000 — 4000$/ha duoc xac dinh & truong
hop vaccine AQUAVAC-ESC® so vai ca khong xtr ly vaccine. Mot nghién ciru ¢ nganh
cdng nghiép nudi ca hoi Chile giai doan 1999 — 2003, b&o c4o rang so liéu ding vaccine da
tang tir 97 triéu Ién 200 triéu lidu dang ngam va 2 ngan 1én 16.5 ngan liéu dang tiém. Nam
2005, tong khéi lugng danh bat 1a 585 ngan tin mang lai 1,721 trieu $
(http:salmonchile.cl). Hon 20 loai vaccine khac nhau hién dugc dung trong nganh cong
nghiép san xuét ca hoi Chile.

3. Céc nghién ciru vé vaccine cho thiy san tai Viét Nam
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Theo quyét dinh cua Tha tuéng chinh pha sé 10/2006/QD-TTg, muc tiéu nganh thay
san Viét Nam dén nam 2010 dat 4 ty d6 la kim ngach xuat khau va thu hit 4,6 triéu lao
dong tham gia truc tiép hoac gian tiép trong nganh thay san.

Tai Viét Nam, dd c6 mot sé cong trinh nghién cau va phét trién vaccine tai Viét
Nam trong vai nim gan day. Pa va dang c6 mot s dé tai nghién cau vaccine chét hay
vaccine séng nhuoc doc dang trong giai doan nghién ctru da va dang trién khai tai mot s6
vién nghién ctu nudi trong thuy san (vién nghién ciu nudi tréng thuy san 11, 111). Tuy
nhién két qua chwa dugc cong bd va theo trao d6i ca nhan thi chua c6 mot vaccine nao co
tiém ning dua vao san xuat duoc tim ra (Nguyén Vin Hao).

Nam 2011, theo Hiép hoi Ché bién va Xuat khau Thay san Viét Nam (VASEP),
vaccine phong bénh gan than mu trén ca tra c¢6 tén thuwong mai la ALPHA JECT Panga®1
dugc san xuét bai Cong ty PHARMAQ, da dugc Cuc Thi y (Bo Nong Nghiép & PTNT)
cho phép tiém tht nghiém cho cé tra trén dién rong tai mot sé ao nudi trong khu vuc dong
bang séng Ciru Long. Pugc biét, ALPHA JECT® Panga 1 1a vaccine thuong mai dau tién
dang thir nghiém cho ca tra ¢ Viét Nam. Loai vaccine nay la loai vaccine chét dugc tiém
vao xoang bung ca (ca gidng) nham bao vé ca chdng lai bénh gan than ma do vi khuan
Edwardsiella ictaluri gay ra trén cé tra nudi. Két qua cho thay ALPHA JECT® Panga 1
khdng gay shock hay chét ca dugc tiém trong sudt qua trinh nudi. Két qua bao vé cua loai
vaccine ndy chua dugc cdng bb. Tuy nhién, viéc tiém vaccine gay nhiéu tro ngai khi tng
dung vao thyc té san xuat. Phuong phap tiém doi hoi ca thé tiém phai Ion va phai tién hanh
trén tirng cé thé. Do d6, nguoi dan phai c6 trang thiét bi, mat nhiéu thoi gian

Nhin chung, nganh nudi trong thiy san Viét Nam con thiéu cac san pham vaccine
thich hop va ¢ tinh kha thi khi tng dung vao thuc té. Vi vay, viéc phat trién vaccine cho
cac bénh c6 anh huong 16n trén cac ddi twong nudi chinh tai Viét Nam nhu bénh xuat
huyét ddm do6 trén c& trim co, bénh xuat huyét, md mat trén ca rd phi, bénh gan than ma
trén cé tra va ca Ba Sa, bénh virut trén ca chép, va mot s loai thay dac san nudc ngot nhur
ca lang, chién, salmon, va mot s6 d6i twong quan trong khac 1a rat can thiét (Pham Vin
Thu, Vién Nghién ciu nudi trong thay san 1).

Mot s6 vaccine can phat trién va ting dung trong nudi trong thily san tai Viét Nam

Loai vaccine Phong bénh Déi twong nudi
Streptococcus iniae Xuat huyét, mi mit | C4 r6 phi
Streptococcus sp. Xuat huyét, tuot vay | C& chém
Aeromonas hydrophila | Lo loét Tram co
Edwardsiella ictaluri Bénh gan than mu Catra, cd Ba Sa
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Edwardsiella tarda Bénh gan than mu Catra, caBa Sa

Vibrio sp. L& l0ét, hoai tir Ca hoi nudc ngot

4. Céac nghién cru vé vaccine cho tdm ca tai Trung tam Cong nghé Sinh hoc TP.
Hé Chi Minh
Tir ndm 2008 dén nay, Trung tam céng nghé sinh hoc TP. HO Chi Minh di tién
hanh 06 dé tai cAp co s& va 01 dé tai nhanh cip Bo lién quan dén vaccine trong nudi trong
thity san. Céac dé tai nay tap trung ¢ nhiing loai vaccine nhu sau:

4.1. Vaccine tiéu phan

Copynright & The McGraw-Haill Companles, Inc. Pormisgion roguired for roproduction o display,
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Véi dé tai “Khao sat dap tng mién dich & ca tra d6i véi protein mang (OMP- outer
membrance protein) caa vi khuan Edwardsiella ectaluri” (nghiém thu xép loai kha vao
thang 03/2012), Trung tdm da t6i wu duoc quy trinh biéu hién tinh sach tir E. coli 0, loai
protein mang OmpA va OmpN cua vi khuan Edwardsiella ictaluri gay bénh gan than ma
trén ca tra. Két qua thir nghiém budc dau cho thay sau khi tiém, protein tai t6 hop OmpA
va OmpN co6 dap tng mién dich & ca tra. Ca tra c6 tao ra khang thé sau khi duoc tiém
protein dung hop mang OmpA va OmpN, mic du dap tng mién dich & OmpN kha yéu.

Dbdng thoi, két qua nay ciing cho thay viéc st dung véc xin cho ca theo duong tiém
c6 thé khong hiéu qua trong viéc tao khang thé dap tng mién dich. Vi vay, ching t6i dang
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nghién ctru phuong thic st dung vac xin cho ca qua dudng miéng, bang cach cho an hoic
két hop giira cho an va tiém.

4.2. Vaccine séng nhwoc dc

i. Bang phuwong phap knock out gen

Trung tdm d3 va dang trién khai cac dé tai lién quan dén viéc ung dung ky thuat
knock-out gen (cét loai bo gen) dé tao chung vi khuan mét gen, nhuoc doc, c6 tiém ning
lam vaccine.Cu thé 1a lién quan dén bénh gan than mu, bénh nhidm tring huyét trén c tra
va bénh Bém tring trén tdm su.

Hién nay, cac dé tai nay da thu duoc mot sb két qua kha quan nhu sau: thu dugc mot
s6 chung Edwardsiella ictaluri dot bién gen khac nhau nhuoc doc va mot sé chung
Aeromonas hydrophila cé tiém niang tng dung lam vaccine ngira bénh gan than ma va dém
d6, Trong s6 céac két qua da dat duoc nay, Trung tAm da dugc Cuc So hitu tri tué Viét Nam
cdng nhan thu tuc dang ky ban quyén cho 01 chung E. ictaluri dot bién gen Wzz ¢ trién
vong sir dung lam vaccine séng nhuoc doc khang bénh gan than ma cho cé tra.
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Viéc thiét 1ap quy trinh xt ly cac loai ching nhugce doc trén dang dugc Trung tam
nghién ciru dé co thé tao duoc san pham vaccine cd hiéu qua bao vé cao bang phuong phap
ngam & cac giai doan cé bot, ca huong hay ca giéng.

ii. Bang phwong phap chon loc bang khang sinh

Vé6i dé tai “Tao chung Edwardsiella ictaluri nhugc doc bang khang sinh nham
phong ngua bénh gan than mu cho ca tra” Trung tAm da hoan thién quy trinh tao ching vi
khuan nhugc doc bing phuong phap sang loc trén mdi trudng cé chaa khéng sinh
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Rifampicin. Trung tdm hién da thu duoc mét s dong vi khuan E. ictaluri nhuoc doc sau
33 lan ciy chuyén trén moi truong BHI ¢6 ndéng d6 rifampicin ting dan. Tht nghiém doc
luc bang phuong phap tiém xoang bung trén ca tra gidng thu dugc két qua rat kha quan Két
qua tuong tu trén ca bot va ca huong bang phuong phap ngdm cho thay, doc luc caa ching
nay khong anh hudng dén ty 1é séng sot cua ca va cd hiéu qua bao vé trén ca bot. Hiéu qua
bao vé cua cac ching nay trén ca tra dang dugc khao sat.

4.3. DNA Vaccine

Tu nhitng két qua dat duoc tir dé tai “Khao sat dap wng mién dich & ca tra ddi V6i
protein mang (OMP- outer membrance protein) cua vi khuan Edwardsiella ectaluri”, nhém
nghién ctru da chon gen ma hoa protein OmpA dé nhan dong vao DNA vector pVax nham
thir nghiém hiéu qua bao vé cua loai DNA vaccine nay. Hién nay, Trung tam d& nhan dong
thanh cong gen ma hoa OmpA vao pVax va dang thiét ké thi nghiém dé kiém tra kha niang
biéu hién caa OmpA trong cé, hiéu gia khang thé va hiéu qua bao vé bang phuong phap
tiém va cho an.

Péi vai tdm, Trung tam Cong nghé Sinh hoc TPHCM dua ra mot huéng tiép can
méi: tao chung Vi khuan gay bénh phat sang nhuoc doc 1am vaccine ngira bénh cho tom
d6ng thoi sir dung ching nhuge doc nay 1am vector van chuyén protein vo VP28 cua virus
dém trang vao trong tdm nham ting kha ning khang bénh doém trang cho tom..

Chung vi khuan ma nhdm nghién ctu sir dung ¢ day 1a Vibrio harveyi, mot loai vi
khuan thuong xuy@n xam nhidm vao tdm trong cac ao nudi. Chung nay s& dugc 1am nhuoc
doc bang phuong phap knock-out gen dé khéng con kha niang gay bénh. Khi vao trong co
thé tdm, n6 s& bi hé thdng thyc bao cua tdm phé huy va giai phong protein vo VP28, Vi
cach tiép can nay, nhdm nghién ciru muén hudng téi muc tiéu tao ra mot loai vaccine cho
an. Loai vaccine nay c6 nhiéu wu diém: thtr nhat dé dang st dung ddi voi ngudi dan, thir 2
protein VP28 duoc bao vé trong chung vi khuan nhuoc doc va dugc van chuyén mot cach
tu nhién vao trong co thé tom thong qua dudng cho in hoic théng qua con dudng xam
nhiém binh thuong cua Vibrio. Mat khac, véi phuong phap nay co thé bé sung dinh ki loai
vaccine nay vao thic an tom va qua d6 c6 thé kéo dai thoi gian dap ung mién dich ¢ tom
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