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I. DAT VAN DE.

Viém ndo Nhat Ban (Japanese encephalitis:JE) 1a bénh do nhiém Flavivius
ctia mdt vat mang 1a mudi va cling chinh 1a nguyén nhan gy bénh viém nio tré
em & Chau A. Hang nim, hang ngan truong hop bénh va chét duge bao cao.
Tuynhién, & nhiéu khu vuc bénh khéng dugc giam sat theo hé thong va khong co
céc bao céo clia van phong danh gia chic chin sb luong that sy ciia cic trudng

hop bénh.

JE lan truyén khip chau A, mot ving véi hon 3 ti nguoi chiém 60% dan sb
thé gidi. Do su lay nhiém cta JE c6 lién quan téi ving nén cé thé lan rong khép
thé gioi. Ganh ning ciia bénh hién nay phan 16n 1a & cic nuéc dang phat trién &

chau A.

Khong kém phan quan trong virus JE ciing gdy thiét hai dang ké cho nghanh
chan nu6i nhit 14 chin nudi heo. Virus JE xdm nhiém & heo, ngua va cac loai gia
cam va chinh nhitng dong vat nay 1a bd may khuyéch dai va 1a ngudn 1ay nhiém.
Do d6, khong chi kiém soat JE ¢ heo dé cho chin nudi heo cong nghiép ma con
c6 y nghia 16n trong bao v¢ suc khoe cho con nguoi. Hién nay, viéc tiém ching
van 1a cong tac phong nhiém bénh va kiém soat bénh hiéu qua nhét, cac vaccine

hién nay cd vaccine bat hoat va vaccine nhugc doc déu cé mot s6 han che.

Chinh vi vay JE tré thanh van dé dang lo ngai cho t6 chuc y té. Viéc kiém
soat va ngan ngura nd bang vaccine trd nén cap thi€t ¢ cd nguoi va tha. Do do,
viéc nghién clru va san xuat vaccine JE 1a tat yéu dé chu dong kiém soat va ngan

ngtra bénh hiéu qua nhat.



II. TONG QUAN TAI LIEU
II.1. Bénh viém nao Nhat Ban ( Japanese encephalitis: JE)

IL.1.1. Lich st bénh

Su bung phat bénh viém nao vao mua he thu dugc ghi chép lai & Nhat vao dau
1871. Dich 16n nhit vao 1924 1én t&i hon 6000 ca nhiém, 60% trong sb d6 bi tir
vong. Nam 1934 Hayasi qua thuc nghiém da chuyén bénh vao khi. Chang bao lau
sau, sy phan lap cua JE va cic virus viém ndo St Louis c6 mdi quan hé v6i nhau
(St.Louis encephalitis:SLE ) va dugc xac nhan huyét thanh hoc tir m6 bénh cua cac
truong hop tir 1934 dén 1935 & Beijing. Pau tién virus nay dugc goi 13 viém ndo
Nhat Ban B ( B bi thay ddi, ké tir khi nhiéu ngudi bi thiét mang khong dung dén) dé
phan bi¢t bénh tir viém nao type A ctia Von Economo, c6 su khac nhau giira cac dac
tinh dich té hoc va bénh ly. Phuong thirc cia mudi mang truyén JE duogc giai thich
v6i su phan 1ap virus JE tir mudi Culex tritaeniorhunchus vao 1938. Sau d6 nhiing
nghién ctru da thiét 1ap duoc vai trd cua cac loai chim nudce va heo trong chu ki gay
bénh cua virus. Céc virus duoc phan lap tr cac bénh nhan ¢ Nhat vao 1935 va &
Beijing vao 1949 véi cac dong dau tién 1a Nakayama, Beijing va P3. Hau hét cac
dong hoang dai déu duoc str dung trong san xuét vaccine.
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Figure 17=16 Transmisgion cycle of Japanese encephalitis (JE) virus.
The open arows indicate known portions of the cycle, and the dashed
arow's indicate speculative portions. Infections and illnessss in
humans and horses are incidental to the transmission cycle. The
overwintering mechanism for JE wvirus is undefined, but experimental
field obsemwvations suggest a role for vertical transmission in vectar
mosquitoes.



I1.1.2. Virus JE

Virus JE 1a mot trong 70 virus thudc gidng flavivirus, ho flaviviridae. Vaccine
st vang da, c6 thé diéu tri toan bd siéu virus flavivius. V& mat hinh thai hoc,
flavivirus 1a mach don RNA c6 hinh cau, duong kinh khoang 40-50 nm, v6i mang

lipid bao quanh 15i nhan nucleocapsid ¢6 cung duong kinh 30 nm. Nho ra khoi bé

The Flavivirus Life Cycle
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mat cia mang gém vo bao glycosylate E va mang protein M, mot dang trudng thanh

clia protein trudc mang prM. RNA cua virus JE c¢6 chiéu dai 10,976 base , md hoa
cho mgt khung doc m¢ lién tuc (open reading frame: ORF), nam & bén sudn trude 95
va 585 base cac ving khong phién ma ¢ dau 5° va 3’ theo thtr thir tu. Thit tu clia cac
protein ma hoa trong ORF cua virus JE, nhu véi Flavivirus 1a 5°-C-prM-E- NSI1-
NS2A-NS2B-NS3-NS4A-NS4B-NS5-3'. Cac Flavivirus sao chép & mdt loai cia céc

té bao nuoi cay c6 ngudn goc tir dong vat co swong song va dong vat chan dot.

Japanese Encephalitis Virus Genome and Proteins
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Su tiép nhan virus xay ra nhd sy thuc bao qua thu thé trung gian, vdi thong tin
ctia cac khoang 40 ngoai hodc boi su hoa hop truc tiép vao mang té bao cua virus va
mang nhan, RNA bo gen dugc phong thich vao t& bao chét. Polyprotein duoc dich
ma 12 tién trinh sau d6 va lap rap lai thanh phtic hop ban sao chuyén biét cia virus.
Piém cudi ciia carboxyl hydrophobic cuia protein E qui dinh mot neo nbi voi mang,
trong khi mé rong pham vi bén ngoai dugc 6n dinh nhd cau ndi disulfua xoén tao cau
trac bac ba va cac ving khang thé(LII va III) 1a c6 thé bién doi co lién quan dén cac
yéu t6 quyét dinh twong tng voi cac nhom, phan nhom va cac epitope chuyén biét
virus va cac chtrc nang sinh hoc. Nbi cac hat virus JE voi vai té bao ctia hé than kinh
trung wong (CNS: central nervous system) c6 thé lién quan toi su hién dién cia cac
thu thé truyén tin hiéu than kinh chuyén biét. Virus gay bénh sét xuat huyét dua trén
heparin sulfate té bao ciia dong glycosaminoglycan (GAG) thong qua cac motif gian
GAG véi protein trong phan cudi carboxyl va bén ngoai cac viing c6 thé vao dugc
ctia ving I va III . Co ché twong tu co thé ap dung voi JE va cac flavivirus khac
Virus chuyén biét va cac epitope trung hoa phan tmg chéo duoc 14p ban dd cac vung
chuyén biét cua glycoprotein E cua flavivirus. Cac nghién ctru sy trung hoa chéo
hoan chinh chi ra mdi quan hé khang nguyén khang thé mat thiét ctia Virus JE véi
virus SLC, West Nile, Koutangu va Usutu va mot sb flavivirus dugc tim théy o
Australia(e.g., Murray Valley encephalitis va Kunjin, Alfuy, Stratford va Kokobera
viruses) va su phéan 16p cta chiing tao thanh mot phirc hop khang thé, khang nguyén
duy nhat. Khong co cac tuong tac chéo ctia huyét thanh véi virus viém gan C duge
khao sat. Mdi quan hé hoa sinh, khang nguyén va di truyén cua virus JE dugc phan
lap tir cac ving dia 1y khac nhau va & cac thoi diém khac nhau dugc so sanh bang
cach sir dung cac khang thé don dong va da dong, dién di hai chiéu trén gel cia RNA
hat virus dugc phan huy nho ribonuclease va trinh ty bd gen. Sy phat sinh loai cta
virus JE dya trén trinh tu nucleotide 240 base cua prM cua virus, su phan chia JE
phan 14p thanh 5 genotyepe phan biét, véi sy phan ki t6i da cua 21% giita cac su
phan tach. Kiéu gen lon nhét gém c6 cac virus tor Nhat , Okinawa, Trung Quéc, Dai
Loan, Vietnam, Philippines, Sri Lanka, An Do va Nepal. Kiéu gen 16n thr hai dugc
phan lap tu mién bic Thai Lan, Malaysia, Sarawak, Australia va Indonesia. O

Indonesia phan 1dp dugc ndm loai, hai tir Java, hai tir Bali va mot tir Flores tuong tu



v6i nhau va phan biét cac phan 1ap khac cta Indonesia. Khong phai tat ca cac
phuong phap déu phan chia virus thanh cic dong genotype gidng nhau. Mot phan
tich khang nguyén sir dung nam khang thé don dong chuyén biét cho virus phéan 16p
cac dong thanh bdn kiéu khang nguyén, khong pht hop véi cac genotype trén. Virus
JE phén lap tir cac ving gidng nhau nhung tir nhiéu nim khac nhau dwa dén mirc do
trong dong cao cua nucleotide. 16 dong & Viét Nam , 23 dong & Okinawa cua JE
dugc phan lap gitra 1964 va 1988 va gitra 1968 va 1991 khac nhau boi chi 3.2% va
4% theo thur ty. Tuy nhién, cac virus cod thé duoc phan biét theo thur tuy thoi gian
trudc va sau 1968 ¢ Okinawa va trudc va sau 1975 & Viét Nam. Sai sot trong sao
chép RNA va hi¢n tugng tao ¢6 chai (vi du su séng sOt cua mot dong duy nhét trong
sudt diéu kién sinh thai khac nghiét) xuat hién nhimng co ché chinh dé virus JE tiép
tuc tién hoa, mic du sy dua vao virus méi da duge chiing minh bﬁng tai liéu, chi ra
tiém ning cho viéc chuyén doi kiéu genotype. Tuy nhién khi 92 bd gen véi cac trinh
tir vo hoan chinh trong Genbank di dugc phan tich mirc d6 da dang hoi nhép kiéu
gen thi thap hon dugc khao sat qua kiéu huyét thanh ciia virus gay bénh tuy xam va
sdt vang. Phén tich kiéu gen nay di ching minh sy tranh cai rang tit ca cac virus JE
d3 biét phan 1ap c6 mot kiéu huyét thanh duy nhat. Thong tin nay 13 quan trong dé

xay dung vaccine JE .

I1.2. Vaccine phong bénh JE

I1.2.1. Vaccine JE cho nguoi

Trén thé gi61, co ba loai vaccine JE 1a dang dugc san Xuét phé bién va str dung.
Tuy nhién, chi cé vaccine JE bt hoat duoc tao ra trong nao chudt da dugc dung &
cac nuoc phat trién. Vaccine SA 14-14-2 nhugc doc, duge san xuét & Trung Quéc, la
c6 thé dung dugc & Han Quéc va dugc cac nudc ¢ phia nam Chau A lua chon .
Vaccin JE bat hoat duoc phat trién & té bao than chudt so cép (PHK) duoc san Xuét
va chi duoc phan phdi ¢ Trung Qudc. Hon 1 tridu liéu ciia vaccine PHK bat hoat va
50 triéu lidu vaccine nhuge doc duge san xuit va phan phéi mdi nim & Trung Quéc
nguoc lai tat ca cac nha san xudt Nhat san xuit khoang 11 triéu lidu vaccine duoc
tach tir ndo chudt cho str dung trong nudc Nhat. Biken nha san xuit hang dau cua

Nhat san xuat vaccine ndo chudt bat hoat, phan phoi khoang 2 tri¢u liéu cho nudc



ngoai; tuy nhién, su san xuit ctia vaccine nay di bi gian doan vao thang 12-2005 dé
phat trién vaccine thé hé tht hai. Vaccine duoc cap gidy phép nhu JE-VAX & cac
nuéc nhu My , Canada, Israel va vai nudc chau A, nhung duoc phan phdi duéi su

mién thué dac biét cia hau hét cac nude Chau Au.

I1.2.1.1.Vaccine JE thu tir ndo chudt bi bat hoat

Vaccine JE thu nhan tir ndo chudt bat hoat dugc san xuit & Nga va Nhat vao
1930s va truée d6 di to ra hiéu qua chéng lai viém ndo mua dong cia ngudi Nga
(twong ty nhu JE ). Trong sudt thé chién thi II, dich ndi 10% khéng dugc ly tim cua
ndo chudt bi nhidm, bi bt hoat v6i Fomalin, dugc san xuit & My nhu mot vaccine
cho quan ddi. Vaccine gy mién dich hay thay d6i nhung thir nghiém pham vi hi¢u
luc khong thé hoan chinh.

Vaccine thu dugc tir phoi ga bi bat hoat 6n dinh hon, cling dugc phat trién boi
quan doi My, ¢ hiéu luc 80% & tré em Nhat da cho két hop vaccine thu nhan tir nio
chudt va vaccine thu duoc tir phdi ga. Tuy nhién, vaccine sau d6 thi gy mién dich
thap hon & nguoi trudng thanh va hiéu luc ctia ndé ¢ ngudi linh 1a khong duge déanh
gia. Du vay, vaccine ndy dugc dua vao tit ca nhitng ngudi linh My ¢6 mit & Chau A
tr 1948 dén 1951 , sir dung bi ngung lai 1952 sau khi xem xét lai dir li¢u c6 hi¢u luc
khong du kha ning dé dua ra bang chimg thuyét phuc cia su gdy mién dich va hiéu
luc.

Giéng Nakayama cua virus JE, dugc phan 1ap tor CSF cua mdt bénh nhan vao

[ Beijing-1 vaccine
[ Nakayama vaccine

Logyg neutralizing antibody titer
o
|

’\

5‘9 Cf‘sﬁ

Flgure 17-21 Meutralizing antibody response to various Japanese
encephalitis (JE) viral strains in mice immunized with inactivated
Makayama or Beijing strains of JE vaccines. The latter conferred a
broader heterologous response in immunized mice, but evidence of
better protective efficacy in humans is lacking. (Adapted from
Japanese encephalitis vaccine lyophilized, ‘Biken.' Unpublished
report, Research Foundation for Microbial Dissases of Osaka
University, Osaka, Japan, 1991, 1—149,)



1935 va duoc nudi dudng tiép tuc nhd chuyén qua ndo chudt, duoc st dung lam
gidng cha yéu trong san xuit vaccine thu nhdn tir ndo chudt & khip chau A. Gidng
Beijing -1 phat trién dat hiéu gia cao hon va vaccine tao ra hiéu gia khang thé khac
loai cao & chudt duoc ching ngira hon 1a vaccine gidng Nakayama, vaccine Beijing-
1 dua vao cong thirc voi mot nira thé tich. Biken, nha san xuit vaccine JE hang dau
Nhat Ban di sir dung gidng Beijing tir 1989 trong san xuét vaccine cho tiéu thy
trong nudc, nguoc lai gibng Nakayama duoc sir dung trong vaccine phan phdi trén
quéc té.

> San xuit vaccine
Vaccine thu nhan tir ndo chudt duge san xuit & Nhat va cling nhu mot s6 noi & Chau
A nho tiém ching vao trong nao chudt 3 tudn tudi. Khi chudt ¢6 dau hiéu biéu hién
ciia bénh ndo thi thu hoach mau, dich ndi. Vaccine duge lam st dung su phéi hop
tuong tu cua li tam, loc, két tua bé“lng protamin sulfate va bt hoat béng formalin
trong diéu kién lanh, tiép theo tinh sach béng loc qua may loc, két tua béng
ammonium sulfate va tiép tuc li tAm phan tach trén gradient mat do sucrose. Tiéu
chuin quéc té & Nhat chi dinh r6 gy dap ung mién dich tdi thiéu va hiéu nghiém ¢
chudt ( di so sanh v&i mot vaccine chuan) va protein tong sd 10n nhat (80pg/ml) va
protein co ban myelin (MBP) ham luong 2ng/ml, bao gém cac chi dinh rd khac.
Thanh phan chinh cta vaccine dugc pha loing v6i 199 méi truong va dém phosphate
dé dat hiéu luc tiéu chuin. Mic du sd lugng cua protein E cua JE 1a khong kiém soat
duoc, trong mot nghién ciru, mot lidu ude tinh co chira khoang 50pg. Vaccine duoc
6n dinh véi gelatin va sodium glutamate va bao quan voi thimerosal.

> Két hop v6i cac vaccine phong bénh khac.

O Nhat, vaccine dugc phan phdi chi yéu ¢ dang long,cho phan phéi qudc té, no duoc
lam kho6 lanh va tai tao lai véi nudc vo trung. O mot nghién cuu cua tré 15 thang
tudi, cép déng thoi vaccine JE bi bat hoat v&i vaccine bénh soi, quai bi va rubella
khong 1am mién dich giam va khong c6 céc tac dung phuy.

> Liéu va duong cp.
O hau hét cac khu vuc chau A | san xuit vaccine tir gidng Nakayama dua vao dudi da
2 1iéu 0.5 ml cach nhau 1 dén 4 tuan( 1.0ml cho ngudi >3 tudi) thuong bat dau & 12-

36 thang tudi, voi mot lieu nhac lai lac 1 ndm va thém mot liéu nhac lai sau do



khoang 1-3 ndm. Vaccine dugc thu nhan tir gidng Beijing-1 dugc dua vao cong thirc
v6i ndng do khang nguyén cao hon va liéu khuyén céo 1a 0.5 ml (0.25ml cho tré em
dudi 3 tudi). Pot cap dau tién cho tré em dudi 7 tudi cing voi vaccine ching ngira
bénh bach hau, udng van va ho ga (diphtheria, tetanus toxoids and pertussis :DTP).

» On dinh cta vaccine.

Vaccine Biken 1am khé lanh dugc 6n dinh & 4°C t6i thiéu 1a 1 nam va giir lai duoc
hon 90% hoat luc cta né sau 28 tudn & 22°C. O 37° C vaccine 1am kho lanh gitr dugc
95% hoat luc géc ctia no sau 4 tuan. Sau khi khoi phuc lai, vaccine JE lam & An Do

duoc 6n dinh ¢ 22°C t4i thiéu 1 2 tuln, nhung & 37°C , hoat luc giam Xuéng 85%.

I1.2.1.2. Vaccine JE tir té bao than chudt déng SO cép bi bat hoat.

Vaccine JE bat hoat dugc chuan bj tir dong P3 ¢ té bao than chudt so cép
(primary hamster kidney: PHK) duoc sin xuat danh riéng cho Trung Quéc va la
vaccine JE chu yéu ctia dit nuoc d6 tir 1968 dén 2000. San xuét cao diém khoang 70
triéu liéu duoc phan phéi hang nam. Cac nd luc dé tao ra vaccine JE thu nhan tir nudi
cay té bao da dugc thuc day boi su lo ling vé kha ning nhiém cac khang nguyén
trung hoa va phan ung di tng c6 lién quan vdi vaccine tho va cling boi sy mong
mubn dé cai thién gy mién dich va khong bi rang budc ctia san xuat . Trong mot sb
luong 16m cac hé théng nudi céy té bao lién tuc va so cép duoc kiém tra, té bao PHK
duoc kham pha tao thuan loi cho sy xAm nhiém cao nhéat.

Giéng P3 cua virus JE dugc khdm phéd vao 1949 tir ndo ctia mdt ngudi bénh
trong thoi gian bénh dich dong P1(Beijing-1). Virus trai qua 70 lan trong ndo chudt
va n6 duogc duy tri ¢ hoc vién quéc gia dé kiém soat san phém sinh hoc va duoc liéu
(the National Institute for Control of Pharmaceutical and Biological Products:
NICPBP) ¢ Beijing. Vaccine nuoi céy thu nhén tir t& bao PHK bi bat hoat dugc lam
tir gidng P3 1a gdy mién dich nhiéu hon va giy dap tmg khang thé khac loai tét hon (
so véi virus Nakayama) va tao bao hd chéo ¢ chuot tdt hon vaccine cia dong

Nakayama dugc thu nhan tir ndo chut dugc ché tao boi Biken.

> San xuat vaccine.



10

Vaccine dugc chuan bi trong nudi cdy té bao so cdp thu nhan tir than cta chudt dong
Syrian c6 mau vang. Té bao mot 16p rira sach dugc nhiém véi virus JE va duogc thu
hoach 3 ngay sau d6 . Dich 16ng nudi ciy té bao ndi trén mit duoc 14y nhidm bi bat
hoat véi formalin 0.05% , duoc 6n dinh vé&i albumin nguoi 0.1% va dugc kiém tra
cho tinh lay nhiém con du va hoat lyc. Vaccine 1ong giit dugc hoat lyc hon 2 nim &
4-8°C.

> Két hop v6i cac vaccine phong bénh khac.

Vaccine la dang 16ng c6 do - vang théy ro voi 2.0, 5.0 hoac 10.0ml trén mot lo.
San pham két hop 1a khong co.

» Liéu va duong cap.

Vaccine duoc cép dudi da 2 liéu 0.5ml, cach nhau 1 tudn, véi tré em 12 thang tudi.
Ba liéu nhic lai duoc dwa vao 1 nam sau d6 (0.5 ml) va luc 6 tudi va lap lai luc 10 tudi(
1.0 ml). O mdt sb tinh, lidu nhic lai dugc tiém hang nam cho dén 10 tudi.

Lich cap thudng hon ¢ 2 liéu dau tién duoc dua vao liac 1 dén 2.5 thang cho thiy
tao mién dich & 94-100% ciia tré em tudi dén truong duoc ching ngira.

» On dinh cua vaccine.

Vaccine duoc 6n dinh cho mot tudn & 37°C. Vaccine nén duge cét trit va van
chuyén ¢ 2-8°C , duoc bao vé khoi anh sang va st dung dugce trong 24 thang cua
nghién ctru ky han hi€u lyc la hoan toan thanh cong.

I1.2.1.3. Vaccine viém ndao Nhat Ban nhuoc doc, séng

Dong virus JE lam yéu duogc tim kiém thong qua cac dong hoang dai duoc ciy
truyén trong cac hé théng nudi ciy té bao khac nhau, bao gom PHK, phoi ga va té
bao da phoi chudt. Mat tinh doc gy ddc cho té bao than kinh ¢ chudt, chudt dong
hoac heo hoac phéi hop cua ca ba, dugc dé xuét dau tién co thé st dung an toan cho

nguoi. Vige lam yeéu di cod thé lién quan téi gidm gan két voi thu the té bao nao chudt.

O Trung Qudc, gidng bd me vaccine SA14 dugc phan 1ap nam 1954 tir 4u tring
Culex pipiens dugc thu nhan & Xian. Sau khi phan 1ap va cdy truyén 11 lan & chudt
thoi b, virus duge 1am yéu qua 100 lan ciy truyén ¢ té bao PHK & 36-37°C. Gay
ddc than kinh & khi di bj mat & muc céy truyén nay. Thém nira chon loc céc diém

(vét tan do vi rat gdy ra) va tao dong trong té bao phdi ga va cdy truyén trong chudt
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va chudt dong nho tién hanh nhiém ngoai bién va nhiém & miéng dem lai két qua 6n
dinh virus khéng gdy doc than kinh. Két qua dong SA 14-5-3 khong trd lai nguyén
thé lau gy doc than kinh sau khi cdy chuyén vao trong ndo & chudt dang b trong
khi hiéu lyc van duy tri trong cac nghién ctru kich thich mién dich ctia chudt. Virus
SA 14-5-3 khong giét chét chudt 3 tuan tudi nho tiém ching truc tiép trong ndo ciing
nhu duéi da . Tiém ching tryc tiép virus vao trong xwong sdng hodc vao trong ddi
thi & khi , khi khong chét hodc chét va mirc do tdi thiéu ciia ching viém CNS gidi

han xung quanh vi tri nhiém.

Vaccine SA 14-5-3 dugc dua ra la an toan cho nguoi va sy kiém tra thu nghiém
& nhitng khu vuc bénh da dua ra ti 1¢ chuyén d6i cta huyét thanh 16n hon 85%. Tuy
nhién, ti 1€ nay chi con 61% thu dugc ¢ cac dbi tuong tir nhitng khu vuc khong bénh.
Pé gia ting gy mién dich , virus SA 14-5-3 duoc ciy truyén qua 5 lan dudi da cua
chudt dang bu; s dung da, m6 dudi da va hach lympho ngoai vi cuc by nhu la
nguyén liéu cho cay truyén. Sau khi lira chon vét va tao dong 2 1an trong té bao PHK,
thu dugc gidng SA 14-14-2. Virus SA 14-14-2 duoc 1am yéu twong ty nhung giy
mién dich hon & chudt, heo va nguoi, tao ra ti 1¢ chuyén ddi huyét thanh 16n hon

90% & d6i twong khong duoc mién dich.

Nhiing céng nhan & NICPBP ¢ Beijing di ching minh rang SA14-14-2 gidng JE
dugc cay chuyén nho PHK 13 an toan va gay mién dich ¢ dong vat va nguoi. Hiéu
luc ctia vaccine duoc chimg minh trong cac kiém tra thir nghiém va vaccine duoc cp
phép & Trung Qudc vao 1988. Hién tai, 50 triéu liéu dwoc phan phdi hang nim & tay
nam va tdy Trung Qudc. Trinh ty nucleotide ciia virus SA14 bd me giy doc than kinh
khong gidng ctia SA14-14-2 va hai virus vaccine duoc thu nhan tir SA14-14-2 bi lam
yéu khac ¢ 7 acid amin dugc thay thé tim thdy & ca 3 gidng bi lam yéu. 4 trong
protein vo (E138, E176, E315 va E439 ), 1 trong NS protein 2B(NS2B63) , 1 trong
NS3 (NS3105) va 1 trong NS4B (NS4B106). Nhitng dot bién nay duoc biéu hién rat
6n dinh. Su thay ddi amino acid & E-138 & virus SA 14-14-2 dugc biéu hién déy du
dé 1am yéu than kinh chudt khi dua vao cac dong nhiém cDNA cua JE tip hoang dai.
Trinh ty nucleotide cua cac protein cAu tric ma céc virus dugc 1am yéu biéu hién va

virus cha me khong giong do sy dot bién cua 8 va 9 amino acid. Virus lam yéu cling
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thu duge nho céc bién thé thoat khoi su trung hoa chon loc. Sy lam yéu co lién quan
t5i cac thay d6i base duy nhit mang dén két qua thay d6i amino acid cta protein E

duy nhat va lién két voi thay di twong tac té bao-virus.

Su gdy doc than kinh giam cua gidng SA 14-14-2 dugc xac nhan chudt ba tuan
tudi va khi. So voi gidng SA 14 bd me, cai ma giét chét chudt dang con bu do tiém
vao ndo hodc dudi da véi lidu trung binh gdy chét (LD50) trong gidi han 105.5 téi
108,3 LD50/ml, virus SA 14-14-2 khéng gy chét va chi co déu hiéu bénh 1y nho &
vai dong vat dugc tiém vao ndo. Két hop tiém vao trong xwong sdng va trong ving
d6i thi ciia khi nau khong gay ra dau hiéu bénh Iy ma chi c6 phan ung viém nho &
day than kinh tuy séng thudc ving c¢b va chit c6 mau den. Chudt thi nhay cam hon
so véi khi dé nhiém vao trong nao, vdi mot ) dong vat biéu hién céc thuong ton than
kinh nhe trong v6 nao, ving c4 ngua va hach co ban. So vdi cac thuong tdon mo bénh
duoc tao ra do virus SA 14 bd me, phan ung viém do virus SA14-14-2 16n hon va

hoai tir té bao than kinh thi it hon.

Bang chimg xa hon cua su giam kich thich than kinh ctia dong tir cac nghién ciru
thi nghiém trén chudt tran tuyén trc. Khong chét hoic bat thudng mé bénh duoc khao
sat sau khi tiém vao trong bung va ti€ém vao dudi da ting tinh nhay cam cua chuot

Table 17-8 Comparative Neurovirulence of Attenuated SA14-14-2 and Parent SA14 Japanese Encephalitis Viruses in 3-Week-Old Mice and Adult
Rhesus Monkeys

Mice Rhesus Monkey
Virus Strain (Virus  Inoculation Histopathologic Score Histopathologic Score
Titer, PFU/mL) Route Dilution  Died/Tested (Neuronal Leslons)* Died/Tested (Neuronal Leslons)*t
SA14 parent IC 10 ND ND 2/2 2-4
(6.15 x 109)
107 8/8 2-4 o 2-3
10 ND ND 2/2 2-4
10°® 8/8 2-3 2/2 2-4
107 8/8 2-4 2/2 2-4
10 8/8 2-4 ND ND
sc 107 30/30 2-4 (day 5) ND ND
SA14-14-2 (8 x 109 IC 1:5 0/30° 0-2 0/4 01
sc 1:5 0/30* 0(1)* ND ND

*0= Mo lesion; 1 ==5%, 2=86% to 20%, 3= 21% to 50% and 4 = =60% of neurons died.

fIncculation in thalami bilaterally (each 0.5 mL) and lumbar spinal cord (0.2 mL).

No clinical illness in mice inoculated subcutaneously; only a few minor clinical signs in intracerebrally inoculated mice.

*One mouse showed a few dead nerve cells.

1C, intracerebral; ND, no data; SC, subcutaneous.

Data from Ling JP, Zhu Y&, Du GZ, et al. Comparative susceptibiliies of rhesus monkeys and mice to Japanese encephalitis virus, Unpublished report, Institute for
Control of Phamaceutical and Biological Products, Beijing, China, 1596,

vé6i virus JE gay doc, ngin can mién dich v6i Cyclophosphamide khong dan téi viém
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ndo ¢ chudt dugc tiém chung ngoai vi véi virus SA 14-14-2. Chung nay ciing khong
giét chét chudt dong dang b dugc tiém vao trong ndo. Pic diém cua gidng vaccine
(PHKS®) nhu 1a mot vét kich thudce nhd, lam giam gay doc than kinh chudt va dic tinh

di truyén duoc 6n dinh qua it nhat 10 1an cdy truyén trén té bao PHK.

Virus huyét SA 14-14-2 khong duoc nghién ctru trong vaccine mic du nhiing
nghién ctru duge thue hién va vaccine dung duoc vao cudi 2006. Nhan giéng SA 14-
14-2 trong té bao than chd so cip (PDK) co6 thé dugc phan lap tir mau rat ra tir
vaccine, nhung & do chuan xam nhidm duéi ngudng nhiém & miéng thong thudng
ctia mudi. Két luan tir mot s6 nghién ctru da chi ra rang kha niang khong déng ké cho
su truyén ctia mudi cua virus JE bi lam yéu tir heo hay ngudi duge chung ngira; tuy
nhién, cac thi nghiém cudi cung 14 can thiét. Gidng SA14-14-8 o lién quan mat thiét
vGi SA14-14-2, nhan gidng t6t & mudi Culex tritaeniorhynchus sau khi ciy vao trong
nguc nhung khong thé chuyén. O nhiing thi nghiém xam nhiém & miéng, chi c6 11%
ciia mudi Cx tritaeniorhynchus theo dudng an udng ching ngira trd thanh nhiém
dugc so sanh véi 100% voi JE tip hoang dai. Virus khong tré lai phenotype gay doc

than kinh sau khi truyén qua mudi.

> San xuat vaccine.

Hat virus duoc chuén bi tir mirc d6 céy truyén lan thir 6 cia virus SA 14-14-2, duoc
duy tri & NICPBP & Beijing. Virus hat duoc lam kho lanh (PHKS5) duge cung cip dé
vién san xuit, noi ma né dugc cﬁy truyén mot 1an cho san xuét hat (PHKS®). Té bao
BHK thu dugc tir chudt Syrian vang 10-12 ngay tudi duoc duy tri & dang colony &
vién Chengdu va Wuhan Production. Té bao mot 16p dugc ti€ém chung véi virus dugc
pha lodng va té bao dugc cung cap dinh dudng véi dung dich thiét yéu rat nho co
chira albumin nguoi, gentamicin va kanamycin. Dong té bao nudi cdy dugc nhidm
v6i d6 chuan (hiéu gia) nhiém xép xi 107,2 don vi tao hinh vét (diém) (PFU)/ml
dugc thu hoach ¢ 78-96 gio va dugc loc thd va mang lai Kkét qua vaccine dich 1ong
dugc 1am kho lanh. Gelatin (1%) va sucrose (5%) dugc thém vao nhu 13 chit on
dinh. Vaccine dugc 1am kho lanh dugc tai tao lai va pha loang véi nude vo trung cho
thudc tiém. Vaccine tai tao nén 1a dich 16ng cam-do thiy rd. PFU ctia vaccine khong

thdp hon 105,7 PFU trong vaccine téi tao.
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> Két hop véi cac vaccine phong bénh khac.

Cép vaccine JE déng thoi véi vaccine Bacille Calmette-Guérin (BCG), bénh so1 hoac
DTP & 6-10 thang tudi thi khong 1am ting kha ning gy hai va so v&i vaccine JE
dugc cip mot minh. Cip vaccine JE hién nay khong dan téi cac thay doi déng ké
trong dap tng hiéu gia khang thé DTP hodc bénh soi hodc pham vi ctia phan tng
BCG. O Trung Qudc khong c6 su khac nhau trong kha ning giy phan tmg lién hé
mién dich (reactogenicity) ctia vaccine & tré em nhan vaccine soi, JE hoic JE va séi
két hop.
> Liéu dung va duong cép.

O Trung Quéc, vaccine duge cap phép cho lidu 0.5 ml cép dudi da cho tré 8 thang
tudi va liéu lap lai 14n hai thich hop lic hai nim. O mot vai khu vuye, liéu nhéc lai
dugc dua vao khoang 7 nam. Giong nhu vaccine thu tir té bao PHK bi bét hoat ,
vaccine SA 14-14-2 duoc phan phéi vao chién dich mua xuan hang nim hon la

Table 17-6 Immune Response to One Dosk of SA14-14-2 Attenuated Japanese Encephalitis
Vaccine by Vaccine Infectious Titer

Year Vaccine Titer* Seroconversion Rate (%)t GMT Reference
1979 6.7 (5.7 PFU) 12/13 (92) 29 23g
5.7 (4.7 PFU) 12/17 (71) 10
4.7 (3.7 PFU) 10/16 (62) 10
1985 =7.0 (6.0 PFU) 23/23 (100) =32 239
6.0 (5.0 PFU) 10/12 (83) 23
1987 7.0 (6.0 PFU) 33/39 (85) 23 303
1992 6.0-85 18/19 (95) 25
1994 6.8 29/29 (100) 31
6.5 24/26 (92) 27

*Log10 median tissue culture infective dose (TCIDEX) per milliliter.
Greater than 1:10 neutralizing antibody titer.

fLog (plagque-forming units/milliliter).

GMT, geometric mean antibody titer,

chuong trinh dua trén tudi.

» On dinh vaccine.
Hiéu gia nhiém cua vaccine 1am kho lanh 1a khong thay d6i dang ké sau khi trit &
37°C @& 7-10 ngay, & nhiét d6 phong trong 4 thang hoic 2-8°C dé dwoc it nhat 1a 1.5

nam. Sau khi khéi phuc lai véi nude duge chung cat hodc nude muoi vo trung va triv

& 23°C, hiéu gia nhiém cta vaccine 6n dinh trong 2-4 h hoac 2h. Vaccine nén dugc
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du trir va van chuyén & 8°C, tranh anh sang mat troi va st dung trong vong 18 thang

sau khi kiém tra hiéu luc hoan chinh.

I1.2.1.4. Mot s vaccine cai tién

Mot sb vaccine JE dang phat trién, bao gdm cé nhiing virus bi bat hoat, vaccine DNA
va vaccine k¥ thuat di truyén. Cac tng ctr vién ma dua ra hira hen nhat va xa nhat
trong sy phat trién don gian 13 vaccine bat hoat v6i 3 nha san xuat ¢ thir nghiém giai

doan ba va vaccine Chimeric stra doi cling dang trong giai doan 3.

a. Vaccine bt hoat.

Mot s6 nhém 1am thi nghiém voi vaccine hat virus bt hoat tir nuoi céy té bao
Vero bi nhiém. Dich nu6i céy té bao v4i d6 chuin nhiém virus cao, lién tuc thu
hoach tur gia thé nuéi céy, bét hoat v&i formalin va co dic, mang lai cac vaccine ing
clr vién véi céac tiéu chuén hiéu luc bao hd chudt duoc dua vao trong vaccine nao
chudt bat hoat. Vaccine IC52 dang dugc phat trién boi Intercell, cong ty k¥ thuat bd
tri & Viema, Austria, 1a dua trén dong virus vaccine SA 14-14-2. N6 duogc tinh sach,
bat hoat va dua vao cong thirc v6i phén. Mot phan cia phase mé rong té bao, quy
trinh 14 str dung huyét thanh dé bao thai. Chi dan cho nguoi truong thanh, cac nghién
ctru phase I va phase II dugc huéng dan cua Investigational New Drug (IND) & My
thong qua Walter Reed Army Institute of Research (WRAIR). Dt li¢u chung minh
su gia ting cia ti 1¢ chuyén d6i huyét thanh voi cac lidu bac thang cta vaccine.
Nghién ciru trong phase I, cac lidu 0.4 -2 pg duge dua ra voi 2-3 lidu ubng. Cac
nghién ciru trong phase II, cac liéu 6-12 pg cho két qua ti 1 chuyén d6i huyét thanh
cao trong mot thang véi su bén vimng cua khang thé trung hoa cia cac dong tuong
dong khoang 2 nam trong 85% & cac ddi tuong. Str dung cho ngudi truong thanh sé
chimg minh 1a khong thap hon dua trén ti 18 chuyén d6i huyét thanh va do chuan
khang thé . Cong ty dang xin dugc cap bang sém ¢ My va Chau Au. Thém vao do,
su cong tac cua Biological E s& dan toi diéu kién thuén loi cho san xuit & An Do va

cac nghién ctru phase II va I1I & em bé va tré em dudi 7 tudi & cac dia phuong bénh.

Co s& nghién ctru bénh vi sinh vat cta truong dai hoc Tokyo, Biken da san xuat

vaccine Biken BK-VJE dua trén té bao vero lam thanh cong thirc c6 phén va sir dung
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dong Beijing -1 JE. 2001 nghién ctru phase I cta hai liéu udng dua ra vaccine dé du
trit t6t, chi ting nhe chirc ning cua gan va gdy mién dich, véi cac chuyén doi huyét
thanh khang thé trung hoa duoc quan sat & cac ddi twong huyét thanh am tinh. Thir
nghiém 2 liéu & phase III & 110 dtra tré nhay cam voi flavivirus da tao duoc khang
thé trung hoa & 100% ddi twgng khong c6 cac diéu kién bat loi. Lan th hai phase III
mé rong thir nghiém danh diu két qua muc d6 cao khang thé trung hoa trong tat ca
cac dua tré dugc chung ngua trudc do véi vaccine ndo chudt va dua vao mat lidu

BK-VIJE.

Kakestunken, mot nha san xuét vaccine JE thu tir ndo chudt nguoi Nhat da san
xuét dugce vaccine tir té bao Vero khong c6 ta4 dugce tinh sach lam thanh cong thuc
khong c6 gelatin va thimersol. Nong d6 DNA va protein Vero 14 vai picogram trén
mot liéu trong san pham cudi cing. O phase I, 30 nguoi trudong thanh nhay cam
bénh dugce dua vao 3 iéu vaccine ¢ 0.4 tudn va 6 thang duoc khao sat khong c6 cac
truong hop chdng lai nghiém trong va tat ca cac dbi twong déu phat trién khang thé
trung hoa JE. Nghién ctru phase II bao gdm 200 dtra tré tir 6-90 thang tudi da nhan 3
lidu véi 100% huyét thanh chuyén d6i. Cac trudng hop chdng lai nhe duoc ghi chi 1a
45% sau lan cap dau tién. Tuong ty, vaccine bat hoat té bao Vero hién dang duoc san

xuat tai Trung Quoc bdi vién san pham sinh hoc Beijing.

b. Vaccine Chimeric.

R4t xa dinh hudng di truyén hira hen nhat dugc xay dung cia chimeric flavivirus
trong bo gene ciia YF 17D dong gop cua gene NS va SA 14-14-2 dong gop cua gene
prM va E (ChimeriVax-JE; Acambis, Cambridge, MA, USA). Chimera dugc xay

dung tir cDNA, phién ma ngugc tir RNA va dung dién trudng nhiém vao té bao

Figure 17-30 The ChimeriVax concept.
ChimeriVax-JE results from the inserticn
YF 17D virus of the prtd and E structural genes from
5A 14-14-2 virus Into the nonetructural
genes of yellow fever vaccine 170 [YF-
170). (Data from Acambis, Inc.)
YF17D cDNA l
L —{ C | prM ‘ E | Nonstructural genes }—3’
He1_er_o|ogoua
feplace envelops flavivirus
Chimeric cDNA genes
s [IEn e
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vitro ANA franscripta
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Vero. Két qua cac dong nhiém c6 thanh phan trung hoa doc té cua SA 14-14-2,
nhung sy phét trién cta té bao Vero dic trung cua 17D. Sy lam yéu virus chimeric
duoc thuc hién dya trén cac mo bt dinh cua protein E JE c6 tbi thiéu 3-6 acid amin

bi thay d6i. Chimera YF/JE ching minh gay mién dich cao hon & khi rhesus va bao

vé chdng lai cac nguy co nhiém vao trong ndo va trong mii sit dung dong virus
hoang dai. Chimera khong thé truyén bang vat truyén mudi cta virus JE hodc YF.
Hyderabad, An Do s& hoan chinh vaccine dﬁy da va hoan thién & Good
Manufacturing Practices (GMP). Cac thir nghiém bénh 1y cta bénh nhi du dinh An
Do s& udc dinh an toan va kha niang ton trit cia ChimeriVax-JE & tré em ting 1én tir
nhom tudi 16n hon t6i nhém tudi nho hon. Nhiing nghién ciru cap phat dong thoi
vaccine s&i voi ChimeriVax-JE duoc du dinh.

c.Vaccine DNA.

Mot dinh hudng khac dang dugc tham do tiém vao trong co hoac trong da cac
plasmid DNA tran ma hoa cho protein M va E dudi sy kiém soat ctia promoter ngay
canh virus cu bao. Str dung plasmid JE chudt dugc mién dich bao vé chéng lai cac
thach thiac cua ching virus hoang dai. O heo con, hai liéu tiém vao co tao hiéu gia
khéng thé cao va dap ung ki rc bénh cao dé kich thich vaccine nhuoc doc song.
Vaccine khac dang phat trién bao gém tao ra trinh tu tin hiéu kich thich tiét cac chat
hoat hoa plasminogen tir mo ndi véi mot phﬁn gen protein vo JEV hodc mdt gen co
chidu dai day du. Cac té bao dugc chuyén sau d6 xay dung tao protein E va gy ra
bao ho tét hon chéng lai cac kich thich ndo chudt.

d.Vaccine nhugc djc song.

Tiém tan cac tic nhan ngiu nhién trong chat nén t& bao PHK ciia vaccine nhuoc
doc SA14-14-2 yéu cau mé rong kiém tra tham do su phong thich. Két qua, day 1a
kich thich cb ging dé lap virus vao hé thdng té bao. Dong virus dugc lip vao té bao
PDK va sau d6 chuyén virus giy doc than kinh vao khi va lam céc kiém tra an toan
khac, duoc tao ra dudi GMP chuyén qua té bao PDK 19 cua né6 nhd WRAIR nhu 14
vaccine ung cu. Vaccine IND c6 chtra do chuan nhiém hon 105.5 PFU/ml, dua vao
an toan cho nguoi trudng thanh va tré em trong cac thur nghiém phase I & nguoi,

nhung dap tng khang thé trung hoa v6i mot liéu duy nhét duoc phat hién trong chi 2
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ctia 4 va 14 cta 45 (31%), voi hidu gia khang thé trung binh nhan (GMTs) thay dbi
tir 7 t61 40 (YX Yu, personal communication, 1997). Thay duoc bén ngoai cac dap
tmg mién dich kém, dong dugc chuyén PDK duge xem xét qua su suy yéu va phat
trién khong duoc tiép tuc. Sau do, virus dugc két hop véi té bao Vero va né tiém tang
nhu 1a virus séng hodc bat hoat ca hat virion dang duoc khao sat.

e.Vaccine vector dau mua.

Virus ddu mua thiéu kha ning sao chép (Replication-deficient canary pox
:ALVAC) va virus dau mua nhugc doc cao (highly attenuated vaccinia viruses:
NYVAC) dugc st dung nhu mot vector mang gene prM-E va prM-E-NS1. Cac Ung
clr vién vaccine tai to hop duogc xay dung nho chén 4 gene prM, E, NS1 va NS2 vao
virus vaccine dau mua NYVAC hoic virus ddu mua hoang yén ALVAC dugc danh
gia rong rdi. Ca hai thé tai to hop duoc biéu hién ma hoa cac san pham gene NS va
gene ciu triic JE va kich thich khang thé bao ho JE trong chudt; hai lidu trudc ciing
bao vé khi rhesus chong lai thach thirc ciia cac virus gdy chét. Trong cac thir nghiém
phase I & nguoi, vaccine gay phan trng hon vaccine ndo chugt mdt it nhung an toan.
Hai liéu cua vaccine tai t6 hgp NYVAC-JE gan nhu giy mién dich bang ba liéu cua
vaccine ndo chudt bat hoat, nhung chi ¢ nhitng nguoi tinh nguyén chua bi ddu mua.
Mic du virus tai to hop NYVAC-JE dugc chiing minh Ia an toan va c6 hiéu luc véi
cac dbi tuong khong mién dich dau mua, sy that bai cua bé me dé sao chép trong céc

d6i tugng mién dich ddu mua da dit ra vai gidi han co loi.

I1.2.2. Mot s6 nghién ciru phat trién vaccine JE cho dong vat

a. Phat trién trién giong nhugc ddc dé lam vaccine virus JE song cho heo.

Phét trién trién gidng nhuoc doc lam vaccine virus JE sdng dé ngin ngira heo
chét khi sinh, mot nd luc dé tao ra virus nhuoc doc. Nuodi céy té bao than bo so cép
dé tién hanh ciy truyén gidng & 30°C trong mot thoi gian dai. Trong qua trinh cdy
truyén tao dong nay duogc ldp lai v6i ddc tinh ctiia kha nang tai sinh ¢ nhiét do dua
vao (rct) va kich thudc vét nhu la marker. Két qua, giéng S nhuoc doc duoc tao
thanh cong. No la rct/37 va rct/40 ( rct: & nhiét dd van con khd ning sinh sin) va
hinh thanh cac diém nho. O gidng nay su lam yéu danh dau duoc thidy gy nhiém &
ngoai vi chudt con ba va gy nhiém bén trong chudt truéng thanh. Khi duge tiém véi
gidng nay nhiing con heo con méi sinh khong biéu hién dau hiéu bénh 1y bat thuong
hodc thay doi bénh 1y cia mo ndo. Mot thoi gian ngan mot sd virus duge tim thiy &
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cac ndt bach huyét va mau. Mot it virus con dugc phat hién ¢ cac co quan khac
nhau. Khong c6 virus huyét dugc phat hién tir heo con hon 1a heo mét thang tudi
dugc tiém voi virus dugce phuc hdi. Khéng c6 su nhiém & nhau hoic bao thai dugc
phat hién ¢ heo nai mang thai dugc tiém vdi virus hoi phuc. Heo néai dugc tiém sinh
ra heo con binh thudng. T nhitng két qua nay, co thé néi rang giéng S c6 di an toan
dé str dung nhu mét virus vaccine sdng cho heo.

b. Ung ctr vién vaccine DNA JE biéu hién gen v6 va gen tién mang tao thanh té bao
B nhé chuyén biét virus va tao khang thé bén viing & heo.

Heo 1a mot by may khuyéch dai cua virus JE trong moéi trudng vat nudi. O
nghién ciru nay, hai tmg clr vién vaccine DNA duoc danh gia gy mién dich cho heo.
Ca hai plasmid vaccine mi hoa mot ca xét gdm cé tin hiéu cia ving ma hoa cho
protein tién mang prM va protein vo E cta virus JE. Mot plasmid dugc thiét ké
pcJEME duya trén vector thuong mai pcDNA3 va mot plasmid khac duoc thiét ké
pNJEME dua trén vector pPNBVL4a. Khong c6 su khac nhau dugc phat hién trong
viéc gdy mién dich ctia 2 plasmid ndy & chudt va heo. Heo dugc mién dich véi
vaccine DNA véi mot lidu 100-400 pg khoang 3 tudn phat trién hiéu gia khang thé
trung hoa va hiéu gia khang thé HAI (hemagglutination-inhibitory) ctia 1:40 va 1:160
mot tudn sau khi tiém chung lan hai. Tuy nhién, heo dugc cép hai liéu vaccine JE
thwong mai ( chudn bi virus bi bat hoat bang formalin; JEVAX-A) ting thip 1:10
hodc dap tmg khang thé dudi kha ning co thé phat hién sau tiém nhic lai chung. Tha
vi 1a hiéu gia khang thé cua huyét thanh gy ra nho vaccine DNA ¢ heo cao hon
duogc phat hién ¢ chudt. Sau 8 ngdy tiém nhic lai voi khang nguyén virus (JEVAX-
A) dé phat hién dap tng ki rc bénh, heo dugc chung ngtra hai lan vé&i vaccine DNA
biéu hién ting gap >100 lan trong d6 chuan HAI, chi ra kha ning nhé manh mé ctia
dap tmg khang thé. Heo duy tri mirc c6 thé phat hién cta khang thé HAI tdi thiéu 1a
245 ngay sau 2 1an chiing ngira véi vaccine DNA. Céc két qua nay chi ra cac vaccine
DNA nay c6 thé lam ting t& bao B nhd chuyén biét cho virus va tao khang thé bén
viing trong thoi gian dai ¢ heo, mirc d§ bao hd cao hon so véi vaccine JE bét hoat
bang formalin thuong mai.
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[II. KET LUAN

Nhu vay co thé néi dudi su nd luc khong ngung cuia cac nha khoa hoc thi bénh
viém ndo Nhat Ban & ca nguoi va dong vat déu da duoc chu dong kiém soat béng
vaccine. Hién nay, trén thi truong ciing c6 nhiéu loai vaccine ching ngira viém néo
Nhat Ban dé nguoi va dong vat dugce tiém chung c6 dugc hi¢u qua bao ho cao nhéat.

Duéi sy phat trién khong ngimg cua khoa hoc ky thuat thi vaccine viém ndo
Nhat Ban ciing dang ngay cang dugc hoan thién hon. Két hop véi ki thuat di truyén,
k¥ thuat san xuit vaccine DNA, vaccine tai to hop... dang mo ra mot hudong méi dé
san xuét vaccine phong bénh viém ndo Nhat Ban hiéu quéa cao véi chi mét lidu duy
nhit.

Tuy vy, trong quéa trinh nghién ctru va xay dung cac loai vaccine bang cong
nghé méi ciing mang dén mot s6 rui ro ¢6 thé lam thay doi serotype ctia virus JE lam
chung trd nén nguy hiém hon.

Bén canh d6, & cic nudc dang phat trién & Chau A van chua chi dong san xuat
vaccine JE du dap tmg cho nhu cau trong nuéc ma con phai nhap tir nude ngoai. Vi
vy gia thanh cling cao hon gy anh huéng 16n dén hiéu qua cta nganh chian nudi

cling nhu stc khde con nguoi.
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