The Journal of Farm Animal in Tnfectious Disease THE FUTURE OF INFECTIOUS DISEASE PREVENTION OF LIVESTOCK PRODUCTION
Vol12 No2 2023 BY MUCOSAL IMMUNITY, VACCINES, ETC.

® o
MR, 77 F 252 L3S 3B60 2 RYYE ¥R O ARK
Rk

EVAFZERFEE N JRSE - B e SEHAN A0 7E hA
By AT ZEER I A AR BT R I R - AR v — T
T 062-0045 AL S PIXFE 7 4
Wi 011-851-2175
Fax # %5 : 011-851-0767
E-mail : ynagasawa@affrc.go.jp

[E @]

INFET, RECHTL2EMBIHEICBNTEL DT 7 F U HHFBINTELDS BErOHGEED
BYIEIIH T AT 7 F ORBILINT VD, FFICREOERE L TRELREE % 5o 2 RIBEGE
TR OHEMETH ) NS OFIBEIIFE RS B L OBRERICBWTHEHELPETH 5, Z0720,
R EGE IS IR S 2 72 OB B IS B VT FRAIECRE ORI 5-12 X 2 fhilE e EikE5m 7 7 7
YRBRTHIEZFM A V72T 7 F Y O RHRENGERIATbNL TS, 29 LAEHROPT, EHE
. BEEESE IS L CHERZBEFENBEL 72 6 TRIEBRGYE D 2B %I 27 7 F Y BN
7o T &7 ARTIZ, FHEVIRYMA TV D BERGAB X OB RFHIR 2 B OB %I 5
Pz BT 7 F YRS E ISR L. RBSRE, 727 F VSR L7-H B 2B 2 EGE
FHiOFKIZONWTELET 5,

F—7— FRiEGE E% AT . BETHRZ

COFFERO FEEGREBETH L 2 &b,

Lok DRI 3517 AR ASEAE . TEH & b T

77 F ML, SO A S L 7 Hil Who BIERDZ bR TWAHREND 5

ThU., b MREEBY O EGBIBRIZIE <IEH VIR TSNS X BT 2 F UG B hE
ENTVLREICBO TR ERHED = 2 — FOFEHICVHLTBY ., &2 EodEIFRY
By ANIRTR EL K DBMERGHRED FFICT 7 7% IgG VUK BEAASFFEE W RETH o — /T
FUNRRERIELTWD, — T, FHEDAE IgG PUARIZ AR & v 9 IR ERDR AT 55
FERRE LTRELZEEZHOTWDDIE, M CORFTI BT T Thv, 2512, 2
RO, LR, WRER S X OV NS DT 7 F 2 IMEH O R O fa bk
JHERIR T o T IO REALAR L H 12k 52 Il B ARG LR T E B Z EAEF L,
MICBRBEINTWDL0% L OFEARORES D7z, RREPERLFET ORI 512 & 2 Rl
ZUFTW5S, B MIBWTEH IS ORI TIEHER T 7 F VRl n TR 2 Bl 2 v
COVID-19 %4 v 7Ny ¥z Lovdr L% 7277 7 F v OWIERZEE B I B VT HIE
FIATbNTWh, ARTIE. ZEHHPHYHA

At 2023454 A 11 H TWAHFAERIIHT A EBRT 7 F ¥

P 202344 A 11H BTS2 SRS, 77 F U EERTEH L7



R Y T X0
127%2% 2023

WFZENEIZB LA %o
WRREEZFRALEELABRT 77>

TR FEEMEY O35 KGR
koThl&ilgz s, UE %S I EOK
TS D BEEEPESEITR L CHR 2R3 gsE
L0 THERTH S, AEROGE. WREM
AEHAERIREA L CTER - WIiEd 281, £
AV L AR & DL 7 BRI CH 5o T
7k D 1gG Pk I3 K b Rz A0 % 20 =R K< i
Hisk 227200, RS I B\ TR R E D 1
BEM T2 L 3NEETH B, —F T FERE
THEAH%E5T 52 ICE VARSI S Bk
IgA Pifkid, BRI O FEEB AR 5 R
gLt 7% —% L CEBEMICRHRR R
END 72, RN 3\ T AR W 2 1 3%
ERCTE WA E Z 515 [1]. Lizhto
T, KT 7 F 12 X 5 IgA Pufkpe 213, %
JEREMERDE— AT v T TH B HEE~DE
HxBi$ 5 AR R DI % B
b 1 R (9

DEoER I, FEHSEAFREDO R V)
FER R W T R BRI O & SR
Bh- L. 20tk AENANEGT N7 REOA
W& A U724 TR & BRah 3 & Mk L
720 TORER. BEERG-H ) OB THBT N
R KGRI 7 N BRI 1 TgA ik
DHER D% LA THER SN, 51
B G5) 0 TlE, BT YRR EEA
L7253 Ot 7 F o 3R o Bn % #3452
ELWSE o7 (5],

INHOFRERID . BIED O DORIEFHFEIZ L
D AFLE RIS T BT 7 F VRSSO B
HAVRENTZe LA LS, W7 M EkiE
DHAFENBELDOEER iR TE % T TICIX
FEoTnh\v, 0720, 5HBI7F 45— 3
y7ur I AOREL, RHUANOT 7 F BT
JEDEE, LA OREBRAERAL (AR
N7 &) OWGEZR 24w, X ERZT 2
F VBRI CYRR T 2 L8R D %,

BEFHBRAV7FORE

77 F G EoM T 2 F PR O
ML ARTH, EROARTELT 7 F 5534
TIF U, IANARY Y —F 7 F v, HT

RBLSEE, 7 7 F VARG L 72 B BT B IRGSE TR O Ak

=y NI IFIMA A NVAERA T 7 F
vRF KT T2 F . DNA/RNA 727 F >,
G 2 F VR REDOH LW 7 F B
WO HREL TWb, §9mET 7 F i3l
KB HVLR, BHEICBWTHE T 2 F
YDOVEDTHDH, TOHMIE, FLALDE
77 F . W L R ERIEOm O XD
IR O RIEIG ZFHET S5 LIZX > TH
ROEG 2 BT H DT, NFLT 7 F 2 XD
LEWRIEREZRT AL TH LD, [6] LA L,
HEETRERE VD720, BT 7F v OR%E
WEEHEBA o Th X, WwEESR L.
REWH DN S, —F. 55k L3 i,
T RGIEREDIE SRRV, T, g
[k & REVEDING v AR NI AT 7 F Rk
ZHH01E, WHELZHRETH %,

FDRHOEZELIEE. TTAI FEADOAI
X o THRMMRWEARD IR Z 17\, k|
PORIERME L W2 ROAT 7 F ki
HVEM T 2 HEEMGE L 720 OB L. B
PR A= W 1% 5 R HI AT 22358 1 o0 e © 2B 58 L
72y IREARD LR T B 72D I HRFUCHFAE L T
WRWIERIRT I BRA BERT A2 HM oIS T
H5 [3]c BARICIE, #H% - iEREETZ
T AIFICEDRERISEAL, ERKRT
J WG Z T EPiER I Y 27 BICEIER
9, WEARNTEEMICEIT 2 HHEICL -
THWT 5 & 9 IZ&EMT 2 [7]. ol 3k
RIRT I VA5 Z2 5L, PrapRstmd &
NHEZOMETHME NS 720, RERIZELS
L¥Gii§ %, L7zoT, ThHEDTFAIF
ZBAT L7200 T, WEAEIIIERRT I kD
AR T O THAFTE B 55 AR I finif
T&b, ThEETIZF L ELTHWSZDIZ
L BRSNS TIERR T 3 7 BBAEAE T CRRIEIR
AEER LA, L NRBWICHEMAETL2OATH
Vo RSN TIZIERR T I Bofit
FaASHERT S B A, IR ICER L 72 IERA
TIJBICEVIRERIEILIESSAEFETHIE
AT E BRI FEARIZ T R AR C
XD, TOBRITREEMIILIRT DT, HAE
FlE&REZTIEEE R, L) FEHEOHF LY
FUEMTH B, ZOHEX FEEEAER
PNCZEAL L e\ — i D5 Rtk & 13R B ) 5k
BNCHERE L 22 2 B S E 5 2 212k D), Ba



The Journal of Farm Animal in Infectious Disease
Vol.12 No:2 2023

WE2BETE AT 27F V] THDH [24],
C DOFEMIN X 0 KB W HERLEE K H RO KB H
(N6L #%) DO ERIRT I VB THDHZ-1) Vv
PR B (N61 (Zk-do)) Z#EHL., <
AN TG 21T 5720 T OFEE. FFA R N61
a5 s~y AZEHEET L0
L. N61 (Zk-do) ¥RTIE, ®EHDO~ T AN E
HL70 £72N61 (Zk-do) #ez#5 3ni-<
7 AE, AV < Y YA L 72 N6l (Zk-do)
BeE . ARICIE R OFU M2 E < % - 72,
Oz EiE, R LAZN6L (Zk-do) #RiZAHE
L 725 mE5 s b 2 L. ANk 72 F >~ X
D EWRIERE RO LERL TV, 20
%, fE L7z~ ZIH L CTE AL o N61 #k
xERENPE G L7 3 Av= ) UARTE R L7
N61 (Zk-do) BRTH T L7z~ A DAAF
X 40% 72> 7=-D1Zxk LTy N61 (Zk-do) #%
DB TR THE Lz~ 213 100% D453
L7z EXYD, fERLAZ- ) VU EER
BORKBGREALEREROKEGREIET 7 F v &
L CEWBIBRRIR 2o 2 LR S iz,
SO, BIETHBEZEMCLZ T 25
YEMOERIZ. KEFEOT 7 F L DFERLR
BATT 72 F VR BANDILH & v o 72872 7 B
BHIFES NG, —H T, REFIEKWICL b
THCA BB R 5720, HBEEHROBLEH
BRENOBE TR Z HMZICH L7227 2 F
YIAARENTEREENBNIZA v B
ML, A S5 R R0 TR 2 BT L &
DIERENT 7 F VPR L 7 5 R
HEIcEInsnwz e, BEAJHESh WS
LA, R E T LY BB e
BThbo

bW

AETIE, HEHOMENETH 5135 %%
OIS LW 7 F VBRIV TRALTE
7o MR GUETdH 5 O FE %10 LT,
SR R R B R TR 2 RIC X 27 7 5
YOER IR RIS H T EAURR I NG T
B, FEHALIZINT T Z AL T E2wn e
ZEZTWhe LML, 77 F VITEYHEDREIR
EECHETEL2EN L DO0H ST T,
FER DI 72 B O— B2 HIH T HIHE 5
bOLHLILERABLTHEHT A LEND

_39_

THE FUTURE OF INFECTIOUS DISEASE PREVENTION OF LIVESTOCK PRODUCTION

BY MUCOSAL IMMUNITY, VACCINES, ETC.

%o FICKEDOE., fEfHEEML BT 5
CEDVRRIGED VXS ROFEARTH 5 Z LI1TE
b Eewv, LEBFIEZEZ TS, fEHEEE
HEMEYN AT 72 LT, 92 F v hEno
JEPECA T A%y — v e LTI, B
G - 12 ORI R GE % W3 2 AT RO
HHEBOTEY & LTHIfF L 72w,

HHE

C DR TR LA O —FIE, BARKE
ABEETOY 7 MkGE [HEY AT L HO
7OOMER] (55 [EWET 7 F V%
DIzODOFAMFATE ) . FHIIBAMBATE - B
S O bBREARBRILTTEY 27 M), EE
B NRALHM R e Yy b GRHEE S
i 4% 1. EY  BETEMWERTAOERE
HEMRT 27200 ERT 7 F ¥ OB,
JSPS #Hiff % (20H03158) DBhRGIC & b #4T &
n7z,

51R 3k

[1] Borges, O., Lebre, F., Bento, D., Borchard., G and
Junginger, H. E. 2010. Mucosal Vaccines: Recent
Progress in Understanding the Natural Barriers.
Pharmaceutical Research. 27: 211-223.

Dietrich, G., Bubert, A., Gentschev, I., Sokolovic, Z.,
Simm, A., Catic, A., Kaufmann, SH., Hess, J.,
Szalay, AA., Goebel, W. 1998. Delivery of antigen-
encoding plasmid DNA into the cytosol of

[2]

macrophages by attenuated suicide Listeria
monocytogenes. Nat Biotechnol 16:181-185.
[3] Kato, Y. 2015. An engineered bacterium auxotrophic
for an unnatural amino acid: a novel biological
containment system. PeerJ 3:e1247.
Kong, W., Wanda, S-Y., Zhang, X., Bollen, W.,
Tinge, SA., Roland, KL., Curtiss, III R. 2008.

Regulated programmed lysis of recombinant

[4]

Salmonella in host tissues to release protective
antigens and confer biological containment. PNAS
105:9361-9366.

Nagasawa, Y., Kiku, Y., Sugawara, K., Hirose, A.,
Kai, C., Kitano, N., Takahashi, T., Nochi, T., Aso, H.,
Sawada, S., Akiyoshi, K., Hayashi, T. 2019.
Staphylococcus aureus-specificlgAantibody in milk

(5]

suppresses the multiplication of S. aureus in infected
bovine udder. BMC Veterinary Research, 15: 286.

Rendi-Wagner, P., Kollaritsch, H. Chapter 9 -
Principles of immunization. In: JS Keystone, PE
Kozarsky, DO Freedman, HD Nothdurft, BA Connor

(6]



KB R

12%42% 2023 RBLSEE, 7 7 F VARG L 72 B BT B IRGSE TR O Ak
eds. Travel Medicine. 2nd ed. Edinburgh: Mosby, systems are ubiquitous and versatile modulators of
2008: 75-84. prokaryotic cell fate. FEMS Microbiology Letters.

[7] Shuster, CF., Bertram, R. 2013. Toxin—antitoxin 340:73-85.



The Journal of Farm Animal in Tnfectious Disease THE FUTURE OF INFECTIOUS DISEASE PREVENTION OF LIVESTOCK PRODUCTION
Vol12 No2 2023 BY MUCOSAL IMMUNITY, VACCINES, ETC.

The future of infectious disease prevention of livestock production
by mucosal immunity, vaccines, etc.

Yuya Nagasawa

Pathology and Production Disease Group, Division of Hygiene Management,
Hokkaido Research Station, National Institute of Animal Health,
National Agriculture and Food Research Organization,

4 Hitsujigaoka, Toyohira, Sapporo, Hokkaido 062-0045, Japan

Corresponding author
Yuya Nagasawa
Address: Hokkaido Research Station, National Institute of Animal Health,
National Agriculture and Food Research Organization,
4 Hitsujigaoka, Toyohira, Sapporo 062-0045, Japan
Phone number: +81-11-851-2175
Fax number: +81-11-853-0767
E-mail: ynagasawa@affrc.go.jp

[Abstract)

Many vaccines have been developed for acute infectious diseases of livestock, but there is a need to develop
vaccines for chronic and intractable infectious diseases. In particular, mucosal infections, which account for a large
proportion of livestock diseases, are chronic and intractable, and their control is an important issue in dairy
management and veterinary medicine. Therefore, research and development of vaccines that induce mucosal
immunity through nasal or oral mucosal administration and vaccines using genetic engineering are actively
conducted in the veterinary field to deal with mucosal infectious diseases. In this background, the author has been
conducting research on vaccine development against bovine mastitis that is a mucosal infections that causes huge
economic damage to the dairy industry. This manuscript focuses on the author's efforts to develop new nasal and
genetic engineering mastitis vaccines and discusses the future of prevention of infectious diseases in the livestock
industry using mucosal immunity and vaccines.
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