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Virus viém n3o Nhat Ban
(Japanese Encephalitis Virus — JEV)
Nguy co gay roi loan sinh san ¢ heo va giai phap
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* Ly truyén
* Mién dich
* Giai phap
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@Déc diém JEV

* \Virus co vo boc ngoai (enveloped virus), b6 gene: RNA 1 soi
5 genotypes: Gl (clades Gl-a and GI-b), GlI, Glll, GIV, and GV
* 1 serotype = c6 MD chéo gilra cac genotype
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Chudi truyén lay virus Viém n3o Nhat ban (JEV)

v MNatural cycle :; Amplification cycle
’
Mosquito
\ / vectors

Direct
transmission

Dead-end hosts Mulvey,P., et al., 2021
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= 3y truyen

* Truyén doc: me sang con (thai)

* Truyén ngang:
* Tiép xuc truc tiép dich miii miéng = bai thai qua dich miéng
* Muodi chich
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@ Cappelle J, et al. (2016) Intensive Circulation of Japanese Encephalitis Virus in
2 Peri- urban Sentinel Pigs near Phnom Penh, Cambodia. PLoS Negl Trop Dis.
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Xia Q, et al., (2023) Shift in
dominant genotypes of
Japanese encephalitis virus
and its impact on current
vaccination strategies.
Front. Microbiol.
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Ah-Ra Lee et al., 2022. Emerging Japanese Encephalitis Virus Genotype V
in Republic of Korea. J. Microbiol. Biotechnol
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b Mosquitoes from Vietnam processed for JEV isolation from 2006

@ to 2008

No. mosquitoes tested

No. pools No.JEV

Species Total Female Male tested isolates )
Aedes aegypii 152 30 222 >3 Ryusei Kuwata et al., 2013.
Ae. albopictus 85 61 24 21 Surveillance of Japanese
Anopheles vagus 429 429 0 13 e \/i .
Armigeres spp. pd e " 13 Encephalitis Virus Infection
Culex bitaeniorhynchus 4 4 0 2 in Mosquitoes in Vietnam
Cx. fuscocephala 472 472 0 20
Cx. gelidus 1017 977 40 45 from 2006 to 2008. Am. J.
Cx. infula 1 1 0 1 Trop. Med. Hysg.
Cx. pseudovishnui 87 87 0 6
Cx. quinquefasciatus 3,693 1,821 1,872 101
Cx. sitiens 1 1 0 1
Cx. tritaeniorhynchus 4199 4,182 17 131 3
Cx. vishnui 1,542 1,542 0 46 2
Cx. vishnui subgroup 200 200 0 7
Cx. whitmorei 345 345 0 11
Mansonia annulifera 10 0 10 1
Ma. dives 1 1 0 1
Ma. indiana 7 7 0 1
Ma. uniformis 19 19 0 3

Total 12,621 10,407 2,214 447 S




Lee HS, Thanh TL, Ly NK, Nguyen-Viet H, Thakur KK, Grace D (2019)
: Seroprevalence of leptospirosis and Japanese encephalitis in swine in
ten provinces of Vietnam. PLoS ONE

Sero-prevalence for Japanese encephalitis in pigs in Vietnam 100%

Province (no.) Sero-positive samples Apparent sero-prevalence (%)

with 95% CI
, 75%
Bac Giang (200) 158 79.0 (72.69-84.43) <
Bac Ninh (200) 141 70.5 (63.66-76.72) §>I
Binh Duong (200; 122 61.0 (53.87-67.80) 350%
Dong Nai (200) 155 77.5 (71.08-83.09) ;
Dong Thap (200) 168 84.0 (78.17-88.79) 325%
Hanoi (200) 125 62.5 (55.39-69.23)
Quang Ngai (200, 128 64.0 (56.93-70.65)
Quang Ninh (200 161 80.5 (74.32-85.75) 0%
Soc Trang (200) 145 72.5 (65.76-78.56) SONERE Devesks | Sow
Thai Binh (200) 166 83.0 (77.06-87.93) Seropositive rates of Japanese

Total (2,000) 1,469 73.45 (71.46-75.37) encephalitis by age group in pigs.
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(&) JEV trén heo tai Viét Nam: ELISA khang thé

Mién Bac bién Bién 4 (100)
Ha NOi 55 3/3 38 (69,1)
Bac Ninh 39 3/3 21 (53,8)
Ha Tinh 9 1/1 3(33,3)
Ninh Binh 16 1/1 4 (25,0)
Mién Trung va Quang Ngai 20 2/2 20 (100)
Tay nguyen L4m Ddng 20 1/1 11 (55,0)
Tay Nguyén 39 4/4 14 (35,9)
Pak Lak 15 3/3 13 (86,7)
Binh Dinh 2/2 27 (50,9)
P&Y va Sistar, 2025 Binh Thuan 1/1 13 (65,0)
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JEV trén heo tai Viet Nam: ELISA khang thé (tt)

DPia phwong XN (cii) W SO trai XN/ (+) | Tylé (+),%

Pong Nam bo Tay Ninh 13 (65,0)
Viing Tau 20 1/1 20 (100,0)

Tp. HCM 20 1/1 20 (100,0)

Pong Nai 6/6 56 (52,3)

Binh Phudc 32 2/2 22 (68,8)

Pong bang Bé&n Tre 19 1/1 3 (15,8)
song Clru Long
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17 34/34 (100%) 302 (59,4)

applied sciences
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HUTECH Ducks Chickens
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Natalie B. Cleton et al., 2014. Age-
Related Susceptibility to Japanese
Encephalitis Virus in Domestic
Ducklings and Chicks. Am. J. Trop.
Med. Hyg.
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Relationship between the age at infection and development of viremia in chicks and ducklings infected with Japanese encephalitis virus

Days of age when inoculated with virus

Bird Variable 2 5 7 10 14 21 28 42
Chicks No. tested 6 6 6 6 6 5 5 5
No. viremic 6 6 5 6 6 3 3 1
Proportion viremic 1.00 1.00 0.83 1.00 1.00 0.60 0.60 0.20
Ducklings No. tested 6 6 6 6 6 6 6 6
No. viremic 6 6 6 5 6 5 3 3

Proportion viremic 1.00 1.00 1.00 0.83 1.00 0.83 0.50 0.50
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Surveillance of Japanese Encephalitis Virus in Piggery Effluent and
Environmental Samples: A Complementary Tool for Outbreak Detection

Table 1: Detection of JEV in piggery effluent samples and environmental samples.

Farm ID Sampling locations Sample No. of RT-PCR Lab 1 Cqvalues for JEV | No. of RT-PCR replicate | Lab 2 Cq values Confirmed clinical
(Sampling (sample type) matrices replicate positive/No. of RT-PCR replicates positive/No. of RT-PCR | for JEV RT-PCR | cases in herd (date)
date) RT-PCR replicates (mean + SD) replicates tested in Lab 2 replicates
tested in Lab 1 (mean)
Farm 1 Liquid 0/3 ND N/A N/A
(17/12/2024) Solid 0/3 ND N/A N/A
Farm 1 Liquid 313 35.9 + 1.07° 212 36.5°
(14/01/2025) Solid 313 33.8 +0.43° 2/2 38.5° No
Farm 1 Pit (effluent) Liquid 03 ND N/A N/A
(21/01/2025) Solid 3/3 39.7 +0.69° 0/2 N/A
Farm 1 Liquid 0/3 ND N/A N/A
(04/02/2025) Solid 0/3 ND N/A N/A
Pit (effluent) Liquid 2/3 35.2° 2/2 37.4°
Farm 10 Solid 3/3 33.6+0.19° 2/2 35.7°
(11/02/2025) Liquid 1/3 36.6° 0/2 ND
Effluent pond (effluent) Solid /3 36.5° 02 ND Yes (on 06/02/2025,
Sow shed (solid effluent) |  Solid 3/3 34.7 £ 0.50° 212 38.8° samples were taken
, Liquid 0/3 ND N/A N/A from piglets bom on
Farm 10 Farrowing shed (effluent) Solid o3 D NA NA 02/02/2025)
(18/02/2025) Breeding shed (Effluent) Liquid 313 34.6+0.77° 2/2 36.5°
Solid 3/3 30.2 +£0.08° 2/2 31.3°
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@ Park, S.L.; Huang, Y.-J.S.; Vanlandingham, D.L. Re-Examining the Importance
. of Pigs in the Transmission of Japanese Encephalitis Virus. Pathogens 2022

JEV
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Nonspkecific acute Hindlimb ataxia !
clinkal signs !
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Peak viremia, systemic dissemination, & Evidence of
neuroinvasion persistent infection
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Meret E. Ricklin et al.,
2016. Vector-free
transmission and

persistence of

Japanese encephalitis

virus in pigs. Nature
communication.
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* Nai: Rdi loan sinh san
* Ndi 60 - 70 ngay mang thai nhiém = say thai, thai kho, thai tuoi,
heo so sinh yéu, triéu chirng than kinh...
* Ndi chwa cd MD: Ty |& RLSS cé thé dén 50 - 70%.

* Thai tuwoi: Bau to, chan to, ndo nhiin nudc, phu dudi da, tich dich
xoang bung

althy pig industry

* Noc:
* Tinh hoan: Phu, sung huyét
* Tinh trung bat thuvong
* H6i phuc hoan toan sau nhiém
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€ Lam sang

* Heo con khéng c6 MD = chét 100% néu nhiém JEV
* Triéu chirng than kinh

* Phu ndo, thuy thung ndo

* Mang ndo xuat huyét diém, tran dich xoangnio

* Phu dudi da

* Hoai tw da diém o gan, lach
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a. JEV infected stillborn piglet with
hydranencephaly. b-Cross section of a brain
with severe dilatation of ventricular spaces

and thinning of the surrounding parenchyma.

Desingu PA et al., 2016.

(A) Stillborn foetus in a sow due to JE infection
during pregnancy, (C) Congestion in the internal
organs (arrow), (D) Encephalitis in the in the
brain in a stillborn foetus affected with JE
(arrow). Pegu, S.R. et al., 2023.
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Universiy | y - - \ Misshapen (domed) head

ubcutaneous oedema

Ascites (abdominal oedema)

—=Arthrogryposis (genetic defects)

Figure 2. Clinical signs of JEin a litter induced, 7 days over-term. Source: Bernie Gleeson, SunPork
Farms

Large misshapen
head

Hyperostosis
(over
development of
bone)

Figures 3 and 4. Clinical signs of JEin piglets. Source: Bernie Gleeson, SunPork Farms

Japanese encephalitis in
pigs — Information for pig
owners and producers.
Regional NSW | PUB22/96,
03 March 2022.
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Deb Finlaison, 2024.
Japanese encephalitis virus
infection of boars.

2024 Australian Pig Vets Conference

Slight pyrexia and reduced appetite (60-70%); no ché; ”

in collection volume; reduced libido occasionally repurt&a

Decreased sperm count to azoospermia (45%);
malformations (10%); reduced motility (20%)

Swelling of head of epididymis most commonly described;
scrotal hyperaemia, scrotal swelling, testis atrophy also
observed

Viable virus recovered from 3 animals (n=7) btw days 3
and 17 (VI not PCR)

Time for semen to return to normal ranged from ~90-150
days (n=4)
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“P3ac diém mién dich

* Khang thé hinh thanh s&m sau 3 - 7 ngay nhiém va duy tri vai
thang

* MD me truyén = bao ho > 3 thang

* Vaccine tao MD bao hd tot

:  *Bao ho chéo gilra cac genotype khong hoan toan (50 — 90%)
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o) Khang thé me truyén

1.578 Duong tinh

1.568 Duong tinh

1.361 Duong tinh 1525 Duong tinh

Nai ltra 3 1.518 Duong tinh 1238 Duong tinh
1.557 Duong tinh 1 461 Duong tinh

1.568 Duong tinh . 1.565 Duong tinh

1521 Dyong tinh Nallas 1.752 Duong tinh

1.469 Duong tinh 1.346 Duong tinh

Heo con nai lra 3 1.362 Duong tinh 1655 Duong tinh
1.334 Duong tinh 1.429 Duong tinh

1.362 Duong tinh 1.676 Duong tinh

0.116 Am tinh 1.516 Duong tinh

1.720 Duong tinh 1.519 Duong tinh

Noc 0.080 Am tinh Heo con nai Itra 4-5 1.431 Duong tinh
1.787 Duong tinh 1.360 Duong tinh

1.710 Duong tinh 1.238 Duong tinh

(Ghi chii: Duong tinh: S/P ratio > 0.25, Am tinh: S/P ratio < 0.25).  p&y, 2025
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@ Cappelle J, et al. (2016) Intensive Circulation of Japanese Encephalitis Virus in
2 Peri- urban Sentinel Pigs near Phnom Penh, Cambodia. PLoS Negl Trop Dis.

—a—First cohort

0. Second cohort
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Pig's 1gG seroprevalence

0 1 2 3 4 o 6 7

Pig's age (months)
|Evolution of the pigs’ IgG seroprevalence with age.



HUTECH
University

Ei

Ricklin et al. Vet Res (2016). Japanese encephalitis virus
tropism in experimentally infected pigs.
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Su hinh thanh khang thé trung hoa & heo sau giy nhiém JEV




@ Bo-Kyu Kang et al., 2016. Comparison of the antigenic relationship between
Japanese encephalitis virus genotypes 1 and 3. Clin Exp Vaccine Res 2016.

Seroprevalence of JEV genotypes in racehorses as  Antibody titers in guinea pig sera as measured by VN
measured by VN and HI tests in Korea test 2 weeks (T1) after the second inoculation with JEV
genotypes 1 and 3

zlaorh;fles Poit;‘;‘;::mp'e: I A gt POSENE ISfeTtpleS Group  GEMOpe  Antibody R
nyang 300 y (strain) raised Geometric p-value
216 9(42)  193(894) 195 (90.3) mean
A 61 JEV 61 18379 <0.001
(KV1899) JEV 3 0
B 63 JEV 61 0 <0.001
(Anyang 300 JEV G3 40

VN, virus neutralization; JEV, Japanese encephalitis virus.

JEV, Japanese encephalitis virus; VN, virus neutralization; HI, hemagglutination inhibition
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Zhang H, et al., (2025) Partial protective efficacy of the current licensed
Japanese encephalitis live vaccine against the emerging genotype | Japanese
encephalitis virus isolated from sheep. Front. Immunol.

TABLE 2 Geometric mean titers (GMT) of neutralizing antibody titers to SH2201 strain in sheep sera with Japanese encephalitis.

PRNT5q Sample size PRNTso GMT against JEV (95% CIl) Seropositivity rate against JEV (%)*
against SH2201
SH2201(Gl) SD12(Gl) N28(GllI) SH2201(Gl) SD12(Gl) N28(Glll)
10-20 19 15.5 13.2 7.9 100.0 100.0 57.9
40-80 34 56.2 427 36.3 100.0 100.0 100.0
>160 11 158.4 89.1 47.9 100.0 100.0 100.0
Total 64 457 324 24.0 100.0 100.0 86.0
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farm fo fors

* RGi loan sinh sdn & ndi: Say thai, thai kho, thai chét tuoi
* Swng tinh hoan @ noc
* Triéu chirng than kinh & heo con so sinh
* Phan biét
* Porcine circovirus type 2 (PCV-2), Porcine reproductive and

respiratory syndrome virus (PRRSV), CSEV, ADV, PPV, Leptospira,
Brucella...

From basic to applied sciences
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L@Che’in dodn

 Xét nghiém JEV = realtime RT-PCR (Thai say, ndo, dich n3o
tuy, hach amygdal...)
e Lwru hanh virus
* Genotype

¢ Xét nghiém khang thé (huyét thanh)

: * Phan &ng trung hoa virus = tiéu chuan vang

* ELISA

« HI

g B & | p
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Cudng

ron, dich Nzo Lach,
thién haCh,
phdi, than

5 8 6
9/ (39,1) 0 0 0
Ct: 13,56 — 36,95
Genotype: Gl-a

Nguyén Ngoc Hai v,éf ctv., 2026

www.vpo.today !
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* 3 loai vaccine
* V6 hoat (Inactivated JE vaccines)
« S6ng nhwoc doc (live-attenuated JE virus vaccines)
e Khdm, tai t6 hop (chimeric recombinant vaccines).

- From farm fo fork - For a healthy pig indusiry

From basic to applied sciences
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BrEH Zhang H, et al., (2025) Partial protective efficacy of the current licensed Japanese encephalitis live
vaccine against the emerging genotype | Japanese encephalitis virus isolated from sheep. Front.

University

o Immunol.
0 1 2 3 ' 0 1 2 3
Days post challenge Days post challenge
G H .
High dose (10°PFU SA14-14-2) Medium dose (10°PFU SA14-14-2)

Control-N28 challenged
Control-SH2201 challenged
Vaccined-N28 challenged
Vaccined-SH2201 challenged

e Control-N28 challenged

e Control-SH2201 challenged
e Vaccined-N28 challenged

e Vaccined-SH2201 challenged

JEV NS1 gene copies/ml (log4p)
JEV NS1 gene copies/ml (logqp)

JEV NS1 gene copies/ml (logqg)

0

1 2 3
Days post challenge

Low dose (10°PFU SA14-14-2)

Control-N28 challenged
Control-SH2201 challenged
Vaccined-N28 challenged
Vaccined-SH2201 challenged

Protective efficacy of the SA14-14-2 vaccine (Glll) against SH2201 (Gl) and N28 (Glll) strains challenge in
mice of 3 doses of JEV vaccine SA14-14-2 strain against SH2201 virulent strain simultaneously and shared

data from the JEV SH2201 and N28 strains challenge control groups.



Pap &ng khang thé sau tiém vaccine JEV

Trai 1 Trai 2
Ghi chu : JEV — Ghi chu BV .
S/P Ratio Két Qua S/P Ratio Keét Qua
Mau 1 0.762 Duong tinh Noc 1.460 Duong tinh
Mau 2 1.145 Duong tinh 007 1.409 Duong tinh
Mau 3 0.287 Duong tinh 055 1.300 Duong tinh
Mau 4 1.239 Duong tinh 082 1.448 Duong tinh
Mau 5 0.878 Duong tinh 083 1.447 Duong tinh

(Ghi cha: Duong tinh: S/P ratio > 0.25, Am tinh: S/P ratio < 0.25).

P&Y, 2025
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) Pap ng khang thé & nai sau tiém vaccine JEV
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75% vaccinated
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50% vaccinated

25% vaccinated

10% vaccinated

Reduction in annual incidence (%)

Per cent vaccinated

4 6 8 10
External introduction (%)

40 60 80 100

Reduction in annual incidence (%)

Khan SU et al. (2014)
of Japanese Encephalitis \§ 7~
Transmission among Pigs in
Northwest Bangladesh and the
Potential Impact of Pig
Vaccination. PLoS Negl Trop Dis

(A) Model structure indicating pigs
with maternal antibodies (M),
susceptible (S), exposed (E), infected
(1), recovered (R), and vaccinated (V)
compartments. (B) Estimated
decrease in incidence of Japanese
encephalitis (JE) in pigs under four
vaccination coverage scenarios,
assuming that 10%, 25%, 50% or 75%
of susceptible pigs are vaccinated each
year and that 5% of infections
originate from outside the study area
or from other hosts. (C) Estimated
reduction in incidence of JE among
pigs by proportion of the susceptible
pig population vaccinated each year
and proportion of all pig infections
that originate from an external source.
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€\ 5t luan (1): Dich t2

* JEV lwu hanh pho bién & dan heo Viét Nam
* JEV lay truyén tlr ndi sang thai

* Con duwong lay truyén chinh
» Mudi = yéu t6 lay truyén chinh
* Duong tiém chich?
 Ti€p xUuc mii - mii = 18y truyén truc tiép heo/heo?

althy pig industry

* Ga, vit con = yéu td nguy co lay truyén???

-from farm to fork - For a hex

From basic to applied sciences
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st luan (2): Chan dodan

e LAm sang = chu yéu & dan sinh san va heo so sinh
* Ndi = rdi loan sinh san
* Noc = viém, swng, sung huyét tinh hoan, giam chat lvong tinh
* Thai = Phu duwdi da, tich dich xoang, dau to
* Heo so sinh yéu cd triéu chirng than kinh

e Xét nghiém
* Realtime — RTPCR JEV: ndo, nhau, amygdal, phoi, lach, gan
e TAm soat
e Khang thé ELISA, HI: huyét thanh
* JEV: Dich xoang miéng/ mudi, ga — vit con

“> S p

www.vpo.today

althy pig industry

-from farm to fork - For a hex

From basic to applied sciences
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“Két luan (3): Giadi phap

* Tiém vaccine

* Diét muoi

e Han ché tiém chich

e Kiém sodt mat do nudi

From basic to applied science.
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Kinh chuc strc khoé va
thanh cong

CLB NGANH HEO VIET NAM

VIETNAM PIG OPERATION
y N 9




