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BIZE : WHO (2014) @ LR— b Tid, 2012 42RO TCEKIZ 5600 TATH Y, ZOPHFRE LTI R
(NCD) 12& 2 b D0 3600 5N, BEASEAT 950 JT A Ly LT 5™ BEtt o b2 EICB VT, EYEHE
W (), WER, RICE 2 TERIZ R % 5D, FELENO—&E2E->TEBY, MMEHREEGOEM] & [EREEE
DN EDOABEORIEBOR O L 22> TV 5.

bIbIEINE T, HilEh S OREMAY OB ARz S B ABOKNE#HZ THE & 3 287 7 5 > oifk %
ToT&7. AT, WY 7 F V10X - THE SN S HREINE LR ARG (BE) 727 F v ofEIZonTR
R729 2T, BRI 2 L3 5234 b A 4~ FIt3 ligand 2 %335 DNAXZ ¥ —%, CpG 4V IF+F T 27 L
FF F2PH LA DNA 7 ¥ 285> b (BRI LH]) 12onT, bbb I E TOMEHIEIC OV TS 5.
FENST VanNy bEHWIRET 7 F U5, MRREEETOEZRY T XAITBWT, A~ T AL 2bb ik
INE R LRI OEEZHET L2 &0, HEREMMEERGICIVFER L7 70— 2 SZIRMILE&RY 7 F &~
RIS 2 Z L BT 5.
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1. 1=—7% [HMERERE] T CORERRIDE
- S HED ST U F 2L - W 20 & o Rk BT
&, WEREW ZII LD LT AR, T LIVT VITE R
BEINTVD., T Vo 2R T TORIBL, JHER
A ORI L CER - HEbrE IS U —T5, SWhUR
RIA7UNAF =L EDOHF - NTF U ARKDLY &
W) == BRERIRE, OF 0 RS % 1k
FIETn5E, oF ) [HIEGERE] &, SR L o
HHEREEDD, E—HTOEH - N 7L LTh
NbNDOKEIED ST > THWBEDTH S,
PERDIEH T 7 F V1E, BHROREIRNEETI &SRS

il

5%, KRR T OB R 0 IgA Hifk o
IR TR Z LM ONT WD, L LA
5, [REBLSLZMNE | ZIWH L2 DRIBEY 2 7 > 1 3,
REIBEER C D PUIEE SR W TgA Pk 2 R =1 127535
T, SHIEFROWEREDOFLELMFTE 2
(D, 20, K22 [HE7 75213,
JEO A DR S O [RARIE] &, RAZROKN
PHO TEGE] L) ZEM R ORIED X T LRI
WEB) S EH 2 ENTEL. MIZHMET 7 F 1%, i
GFEt R RS DA R D 720 W D L O#E ) 51 L
12 & B RIEG R EHR R 2 N, PERBEREY 2 HEH L
BNZ LA X BEBEEIR, HEMA T T2
FERFTHOMMEICHEMTE L o 2Bl &2 5, #r

VR BB R RS2 1 i 21 2
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*I'WHO : Global Action Plan for the Prevention and Control of NCDs 2013-2020, www.who.int/nmh/events/ncd_action_plan/en/ (2016 429 H 8

H727+t2).

*2WHO : The 10 leading causes of death in the world 2012, http://www.who.int/mediacentre/factsheets/fs310/en/ (2016 4£9 H 8 H7 7 £ X).
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2. mh%iU?ﬁﬂﬁLbHéﬁEﬁr BV AT A

FBEE IS G- s N2y 7 F U HuEIE, BRI
JE ) v % H AR (mucosa-associated lymphoid tissue :
MALT) O FRzEIAFTET %5 M (microfold) AlfiE
O - BERICE VMY AT, TOETIHERET D
LTV 70 FURSE R AL T H 5 BRI X - T &
N5, WICMALT CHHET ST A4 =T %Y Y88k
PURSERIZE » TIHH L S, PUREERN T 7 2
& —Mifa~ &b d 57 fREN R MALT &, SET
VX SIHEE Y o %H#k (= ™ & Tl nasopharyngeal-
associated lymphoid tissue: NALT, & b TIZ7 V¥4
IOV BkE), MEETIE L Vv ZIZ Lo E L7z
W& B W) v filfk (gut-associated lymphoid tissue:
GALT) 285N TWwW DAY, oI PrEss R IgA
PR O FHEN AL T 20 S VI 0 3L - WGP L2405
[FFEMAE] THDH. MALT THUEME S A ZTID, 4
At - WG PEAL S PRI R~V 28— T i, IgA'B
AR B T AL, adBl A T 27) U7 ENA
VB CCRIO ZFH L, MERFHIY v ik LD
V) UOMEBREFRT, SRR - BRI RS, ME
WRE Vo 7z [FERMME ] ~NeFx—3I 792 (142).
ZLTC, [FEFE] 2BwTIE, ALS— Tl 5
ORI % 2\ 72 TgA'B Ml B0, BRI aEL,
PSRN S B [gA Pk (BOICZEMAR) 2 AT
5. Zh 6%’75{2!—( IgA PUARIZRG I 1 Bz Ml Aa o 28 R
FhETAHZERIgLET Y —LHEL, =V FY A
F-?Z_JDWDLiﬂt&,L&%ﬁ%LﬁLA%
BRGNS 75 S e (B TgA Bifhk © SIgA), i
PEREY DR K23 2 Db 2 k83 567, Zok
NS TREIBESIEINE > A7 o) &, MM S F2ahil

5 A

(GEUH I 6)

28 VIR
JIE B U AR
(GALT)

SRIETFBAIE U 2/ S
(NALT)

L A=THIN, TgA*BHINE, 54 METHIIG

JEEAANE
SERhRE AR B, ERER,
PWHRTGA(SIgA) e/t | | AR, iefi

2 HHBERIEIEE Y AT L

WA, LR, M

WNDTAF Iy 7 MBI A = X250 o
Twa"Y,

3. FEET T AN FOBEMREDNA 7T 2/ b
B, PUR O P 5Tl AR NI 55 7 SR
RHET LI LIIREETH Y, RHICIIRIEER L R DY
GbHDH. VI F BT EIRE BT L7012
IROLEIS B DTEVEAL A RO CTEETY, ZoiFtkbzH
VDT T2y b (RIERIELH]) THD. 2FHT
Y2 3Y M, Tolllike receptors (TLRs) * RIG-like
receptors (RLRs) & W o 7o HARBIESZHMRICEFIE SN
5 2 & TR R AT AL S, MR RIEINE %
FHES L. 7Ny ORI TR D X RE
ENTVDHROEZEERD—DIZ TLRs THH Y, £
DORFEWN R ZHEERDO—DTH S TLRIIWZH TS ¥
FCpGHV ITF+FT X7 L F+F F (CpG ODN) |
MyD88 KA1 Dl i AR AR B 2 i PEAL L, fefryic
IS V=720 RRIEEA M4 v RFEL
W% T T anNy bE LT Z DB EBRTHS 2
IZENTWDBO,

4. BETVIVFUICKUBEIIZIRELEDHFMH
BT 7 F 3, FHEMRE NALT oGz LMo
b - AL ERARL, - BPERE L E L EREM
MR 2 R TORBINEZNE L FET LY.
=7, #O7 7 F 2%, FEMEK GALT o5z 44
faz i U ChEREY ROMEINELHET L (X2).
IS NALT & GALT I & V) il S N5 5B In &
IZ2oWnwT, bivbhidEk~ 2 (14FiIKB X U24E
W) LA~ A (8 M) & MWk FEERRE &
fTo72%. Ei#i~w 2D GALT (B84 Zv#) T
& CD4'CD45" + 4 — 7 THI BB S A i~ T A XD
HEIWZHAY L TWABEA, NALT T~ A TD
CD4'CD45" 14 — 7 T MR O WA 13 A BT i~
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#*p<0.01 #*p<0.01 *p< 0.01

SIgA anti-OVA Abs IgG anti-OVA Abs

4 #%8 DNA 7 Y 23> b pFL #5-% 0k

W pFL+OVA Bl (FEEiE)

O FL#faT%I—FL&WET I A I F(pORF)+0VA Juli G )
C1Vih'a

T AL DEFFEDON Lo, FIT, bhivbhiz
i~ A (14 LA~ o A (8 12, PR
EEBITHET VN FO—DTHLH AL FHEER
OFZERETZF L ELTHRG LZEZA, Hi~w
AT, BT 7 F L hHhb S FHEER R
JEEDFLEN RO LIz, Ly LEM~Y ATIE, &
77 F X BPUEERNRIEINE A SNT, HRY
7F v aib Lk~ T AOMBERE X Mg RON
JFAFRIGISED A SN, T 722 0OFE SNk %
i, A~ AW TEEFED SN -7 FnDAt
LR 7 F v G LB~ 7 A O SPERE, 8
TR & o 22 FERNRIERL 350 B PR E 2B T 0 B R M,
BLOFEEY » /3 CDA'T Mg & Th2 BH 1 + 7
4> (IL4, 5, 6) EARIIEK~Y A LDEIBDLN

Lol 2FD, BRI F 512X %5 NALT A
BIg 5 —HORBINKIL, MEORELZIT5 I LD

Bk ZEz 5N, IRHORE» S bbbl
FE D RGTELLLP2O2HERT, TLTIIF >

F1 fHDNA 7Yy ML FEESh-ARRAME

4) SERRIC 0 5 EE (%)

TVaANVE TITAIFRNZ Y= TFI)ILNVANY & —
ESHE of T FLBrtE pugiiceid
(pFL) (pORF)  (AdeFL) (AdeLuc)

FERDHLAR

FRPERERE 11.0+4.3% 31x10  103+19%  35%18

BN 18556 54+19  17.7+50%  33%21

G Lk

NALT  56+18  19+08 2723 2510

*$<0.01, *p<0.05
7T AI FRY F—TI%, FEEIIZIE pFL+OVA, #HHEEIZIE FL
BIZTE2I—FLEWVWETSZIF (pORF)+OVA, 75/ v A4
WANRT & —Tl%, FEEIIZIZ AdeFL+OVA, xIEFIZIE FL
fZFE2a—FLBEWT T/ 74 VANY ¥ — (AdeLuc) +OVA %
b L7

MEOFRET 7 F VORI EHWE L, NALT ##
RNz 5 =27y M L7287 k58 DNA 739 28>
MoKE R 2L E LT

NALT &Rl z JE LT %
BEDNATZT /N b

# A b A A~ FIt3 ligand (FL) &, & FTiE235 7
I, YUATWEBLT IV EBIPORDA4ERKD an
Dy 7 AW AT A T REEES v 87 Thh (X
3-), TV v/3B5kBBEP O B MNE,  HAE SR
WCHEBLTWwA. FLIZ, Lt7 % —LoEaehwin
PhEv) HTIE~v7 2L b & ORISR S
NTwiawBY  Fh7us7 -2 L) Yk S ki
LAY 4V 7 4 — 2%, & MEsiE g ghiEkoR -
) VOSEGRETERAI Lo Lk Ty —Th B MM 25k T
Oy rydFF—¥ I3 AL, SEilfigo st - BsE
LB MO H AR Eb > TwE P17,

Hivbid NALT BRI 2 G b S €5 72912,
EBHO< 7 AT A M A4~ FL 2%315 % DNA 7
5Z3IF (M3-®@:pFL, ~w X FL#MIzF%2HH 7
FTAI FICHARAATLZDLD) #WET V2N MEL,
PIE 7 V7 32~ (Ovalbumin : OVA) PUE & & 1238
1 EEF 3 mIfREaE S L, P 2 FRR s g«
Mat L7z, sHEEE (792352 MCIEFL ®{E T4 a—
FLTWARWZEDDNA 79 23 FpORF 2 fif) o
~ AL L7y, FEERTEO BIEVRIEHE, MR O PR
FREEY IgA YUl B X OILiE 12 B0 2 PUEFE R 1gG
Hotkflio EADPHFICRD SN (KM4), BBRENS
CAZEEREEO BIEREE S X O FL &2 L <k
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F2 T Va2 b pFL G & B MIES X OSHER Y >/
CD4'T Mifad¥ A ~ A 4 Vi

&3 7YY b AdeFL #5012 & 2 Wi L OEHEY » o8
fiii CDA'T Mg+ 4 b A VA

PUEHBC X Y EE LA v AL VB

PUERBC X Y EELZYA v h S VB

IFN-y (pg/ml) IL4 (pg/ml) IFN-y (pg/ml) IL4 (pg/ml)
IS i
FIgHE 780+110 31.3+1.1* FHE 4.7+1.0* 69.2+11.0*
xif HE 320=146 172+138 it B 1.8+0.3 31.4+10.6
R N SHERY) > SH
e i 940=180 56.0+13.6* i 22+04* 121.7+245*
it B T 680+150 18.8+99 pagiishisd 0.7+0.3 275+18.1
*$<0.05 *$<0.05

FEERIE 21X pFL+OVA, WHBFICIE FLEMRFE2a—FL %
W27 5 23 F (pORF)+OVA % ¥ 5- L 7z. CD4'T Ml g i
OVA PLliiigss, ¥4 bH A »i% ELISA SIS X Y HlEL 7.

D, E5ZHEMME NALT REMHRETH 5 H T IRR
BPERBC B VT, SRR E B L Twa 2
ENEOON (K1 TIRAIRR2—), T2
Z ORI ML - WAL 2 R T R~ — 7 — DL
FHL, AL EABIRMETH S 2 L25BD LR
729 EBICEREISOMIEEB X OSHERY v Sl
BT 5 CDATMNEA, S1E, Th2 BlH- A bA 4 > (IL4)
DEBRBEEDRDO LNz (K2). IhHOMELDY,
PFL 7V a Ny b2 W72k 87 7 F 1%, FLEAT
5 Z LT X ) AR L As8 i L, Th2 B 56 %
RAHEL, KRR HRIIB T PR RPUAD E
AHonizeELoNRY.

FUNY =2 AF LDYBICK D REFRE

Wizbhvbiug, 7323y M52 D&l X
NAHHARRBELEZ SOICHDLZ L2 AN, HET
Vlﬂybw%uﬂu—szA@&E%ﬁ&t.T
Tht, 757/ A IVAREANSZ ¥ — (serotype 5) 2
FL#EETZEALDLD (AIFL) 27 V23 MEL,
OVA B & & bz~ AR A L7, xHeRE (FL
WIEFENW LT T/ 794 VANRY ¥ — 1 AdeLuc %1l
M) LT, EBEHEO~ Y 2 ORI Tl pFL #
BG- E RO AR OB B LB R s h
(1A TTFIIANVARY F—), KR (Bt
W, WER) BXOEHR (L) TOPURRERY RIS
L0 LAPRED LN HAWT LIHREE L T,
FREHE O~ ZOWEB X OSHERY /X Fio CD4™T il
M7 513 Th2 B4 b A A4 > (IL4) 7517 T7% <, Thl
By A A4 (IFN-y) OFEZEE (E3) 0
SN0 &SI 2 OFE XN RIHINE O RN % D

FEBRIE 213 AdeFL+OVA, MBI ICIZ FL Bz T2 a—FL %
WT T I A NVANY 7 — +0VA 5 L7, CD4A'T ML,
OVA PUlsHss, H A4 b A &% ELISAHEICX D llE L 7.

72 Ah, fMilanity 7)) v 7iZBb % Notch-ligand
DA B IEEIBRAMIL LicZBo o nz? 2 ens,
AdFL 7 ¥V 2N P OREEEGIZ X Y FE S5 Thl
BLXOThR2MY A FH A4 VIEAICED B —HOGRER
L, BEUGHBE-CD4"T Mg # @ Notch ¥ 779 )V 25
Do TWDLIEIREEINLD. Tz, M2 BE
L72CCrENAL YLt T ¥ —CCR5B LU CCR6D
FEBAS, FEEHEO< Y A0 TIIARICRO SN
2% FZThbIiL CCRE BLUCCR6 HHLE /) v
JT7 ML ALY 2 F e kREE Lz
A, KB X e RITBT A PUREFRN IgA biko
FERRSNE o722 b, KT 7 F X B 5%0E
IS DFFEIZIE, MfaitEEICB T 5 CCR5 B & U8 CCR6
OB EOFEIUMBAT K TH D ZENFHLNE Lo
f:m.

i RKEABRICE T ERRT IV F R

WICpFL A7 Vany b LERET 7 F 12
THFE S N7 PO SR I BUAR O &G B 18 5% R %*ﬁ;ﬂ‘ L
7z. pFL & & ITHiRERB o &K >~ 287 (PspA) i
JiZE 1, FF3MoRRikbE <y AITHKAT H
WE#EIZIE, pORE 27 Y2 v b & L PspA il & &

Kﬁ%&%Lt.v&%y%%&5%7Hamﬁu

. BEBEEHE B & OGRS A P PspA FREM TgA
?Ibﬂ-‘fﬂﬁ &, I H O Bl PspA BF 5119 1gG P ik fifi 3 &
O TgA Pufffiiid, SEEEX D D AEER LAPHRI N
7o, DWTT 7 F URHEHG#% T HBIZB W T RERE
(Streptococcus pneumoniae WU2, 1.8x10" CFU/20 ul)
IR S, Y A8 RE R O, BREDREE, I
WHICBUT AR OERKEME Lz 2 A, FER
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5 pFL+PspA 72 F ¥ ¥ 54 Ol S BRI A W #

1AM 1, §F3 | pFL+PspA #5485 (O), & L <IZ FLiit
faF&a—FLA&WET I 23 F (DORF)+PspA #5445 (@)
L7 S35 7 H B IZ B\ TRl 43k (WU2, 1.8x10° CFU) 7 %
L > UL A8 MR DI S BRI 8z e L 7.

53k

TED LI BT SEERF AL R BB R WA HRD
Sz (K5)%. KR ICFEE S 7z 50T IgA ik
DIERB N BT 2B 2 BEET 572012, KU 7T~
#IgAh 7 v 2779 b (IgA”) =7 A5 L, FHLL
BRYPEBREA T o 728 2 A, MigBRE A WO 2378
OOLNL o122 ehs, KYZF UV THEISNDLH
PspA FEEY TgA LRI,  [EEBO Ml 9 2R 1A o #5 B (2
WRRkE 2R LTWBE I EavRENP.

X5 IZbhvbiid, MEAREHORERBIHELET Y
VIRE (RAFYNaYy»yPC) EHiEE L, pFL 7
Vanv e Eblzey AR ERYS Lz, LI
LT, Bigeiil, SpEDEER 2 L I o bt PC 4
B TgA PifkB L O IgM Bk o f B 7% EASHER S 1
727 PCOBERIMKE LTSNS TIS A 74+ 54
THRIIERENICAEAE S 5 CD5'B220" (B-1B) MM
EDEASNTVLIERHEINTWEY, 22T
bNbNOFRET 7 F v THE S 725t PC ik FsE
RNRD R AWM, T REMELENE, MR >
JRH, SHERY v ONEIC B A BHIRROMIT 4T 72 L
Zh, BIRENZ L IZEBRHEOTXTOIBMIIBIT S
B-IBHIREE A ZISHML TW5 2 L2550 L.
EBIWZTIS A 74 4 % 4 7HkiE, MiRERW o &4
AR E SNDZMELH LY H5, bhivbhix
TI5 A T4 %54 THRICHTEHE 7 0 —F VPR T
H 5 AB12 PifkE MM L, ABl2¥ifkE OR&ERZ
ATz BEREE L Mtk o IgM & IgA ikl
E/ 70— FVHiE ABL-2 & BRI A L7222
ZENL, KUV FOFET LML AT 445
A THROWEEEA D Y, MhiSIRW &G T HiICAERITH

6

X6 pFL+PC 77 F ¥ 5.4 Ohli 53k 4 W %%

1AM 1|, §F 3 W pFL+PC #5485 (O), L I3 FL#Efx
FEI—FLAEWVWESTZIF (pORF)+PC &tk (@) L
7o WP T HHICBWORI%ERR (WU2) FryL v YL 48
IHE [ A% D il S BRI B 2 WE L 7.

B Sk 2

LI ENFHEIN. RICKT ZF v 2fkaiks5 Lz
YA AT RIRNE G ER LT 2 A, K
g 12 B OMiB X OBHEICB U 2 i JBRE AR B,
R L EARAEEICHD LT (K6). Lizd-
T, pFL & PCIC X BARKEHT 7 F VITHiERE L 0%
BRIZTISA T4 45 4 THRZFEL, MREKEO
EAEHENRZIIEL TR SRH S 2 & 2REL
7z FEME, TIS A T4 4+ 54 THRICE, 7Tru—
AMENIREEALD 77 — 7 IO 2 /R 2 & 25 S
NTBYT® 414 pFLAPCKHm T 7 F V2 b AEE®
RBHIES NG, LzhoT, K72 F 1, Migksk
B 7217 T4 L, NCD »—>Th 5 BIRMLIED T
FiiZd 2% h b ae kD 0, BIAE b b LB IR
b EF N~ 2 (Apolipoprotein E-deficient ¥ 7 &)
ZHWTORGEZIT> T\ 5.

MBEORERZICE (TS
ETIWTI 21>  HE

KIZhIb I, M X 0 RIS T L 725
HEY—=Ty N, BATIF UV OROOFHT T 2N
VM OWGEEE T o 72 pFLEMT Y aNy M2k B Y
7 F VR E BT 5 HIYT, pFL & HRGIEZ AR
TLRO %2 23 580 ))7% 7 ¥ 23> + CpG ODN (K %)
LD ZRART. Thbb, ZOFTLUT T2 b
& OVAPUR % Zifi~ 7 A (24E#) & H#~ 7 A (8 JHH)
WCREREG L 25, B~y AOBERERB L
WEE Y O PUERE S Tg A Buikifli, & L CIiiE h o bu)i
R [gA B X O 1gG HufkiiliAs, i~ A (8 i)
CRREED, T3 LTI FEEARL (MDY, &
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S-IgA anti-OVA Abs

7 HHp~ AL B~ T AREBY TIVT V2N b
pPFL+CpG ODN #£5-# DK EIC BT 5 P50 OVA FREY
Pk pE A

T~ 2 (L8 M) & &k~ 2 (M2 4EH) 2 1S 1,

713 | pFL+CpG ODN+ OVA % #&f - L7z, k5% 7 H

HIZB W TH OVA il 2 %€ L 7-.

B Sk 2

IgG anti-OVA Abs

LIZHIHWZ LI2iE, I N RTOFMMICBIT S
YUK AS, 25 ML Eo BN H 72 ) kB S h Tw
VRPN 8- /A

WIS, BEERE D PspA PURE R T TIVT V28 b
DR T 7 F v wEE~ T A L~y A5 L, #
DIENMGIRIRNEGe S & 2 TR AT - 72, BGtR DNl 5Bk
WOEEHERIZ, BT RALFELANVTHDL I ED
HoonzY, DEOZ s, K¥FT7NVT Va8 b
WCEBRET 7T, BT RALEPDLRWIED
EAE i~ ZASHFE L, RYORIEISE % Wk bE
ETHLDTHoT. LohosT, KRy 7 F Ui,
TEERRRE DV T L 22 i (2 B BHISHIG Ly, JligeEk
HIRGET D720 DORET 7 F Y EMC A EEZ DN
7z,

B RFAEEAREL % T
BR77FDWEE

AR, AR T LV F— 2 A2 CIREGMER R (NCD)
ZIZLowE LEERBICHTL2EERT 7 F O
VPR NATbRTwA, FlziE, 2aLAFY LT
AT VL% Y 287 (CETP) #=EEHE & L7zEiE
IME Y, IL-18 S HLE & L7z 2 BB R, 7 v %
Frryr 1/ MZERPRE LEIES 2815
T2 F VBTN T WD, FOIFE A SRR
T FrThE I Thhvbhid, K72+ 3
F 72 NCD O%E, #EATE L CTHBICHREAT ST
UERHLEEZ, WOLT V2NV MIEFEVE X
NralLsmEepiie & HICBREILET V< T X

Percentage of the aortic sinus
occupied by lesions (%)

(@}

*#p<0.01

K8 ~v AKERIICH T BIEE T T — 7 DlfEe

(] 1R 3m, §F3580 PBS #H k%S (PBS % 5-5F)

W 1N 3, F3 M P gingivalis (10°CFU) iR S (P.
gingivalis JEHHE)

[0 ®&&v7 275 3REE5%, 1HAEMIC3ME, & 3EH
P. gingivalis (1°CFU) #lRe%S (7 2 F hifk5-85)

1 Sck

(Apolipoprotein E-deficient : ApoE® = 7 2 ) (Z#% &
W52 LICXY, ZORGERRAMT.

2003 4F Lalla E. 1%, BRBALE 7V~ 7 2 D386 G
M G & 0 BYIRAEAL MR L 72 2 & 25 LT
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Development of Novel Nasal DNA Adjuvants Targeting NALT Dendritic Cell Activation
—-Challenge of Controlling NCDs as well as Infectious Diseases—

Kosuke KATAOKA", Takashi DOI”, Koichiro JIN”, Masako UENE", Hiro-O ITO?,
Tomoko OCHIAI-KURITA?® and Tatsuro MIYAKE"

YDepartment of Preventive and Community Dentistry, Osaka Dental University
“Department of Preventive Dentistry, Tokushima University Graduate School of Dentistry
Department of Microbiology and Immunology, Nihon University,

School of Dentistry at Matsudo

Abstract: According to reports from the World Health Organization in 2014, non-communicable
diseases (NCDs) are responsible for the deaths of more than 36 million people (~63% of the global
total) annually, while infectious diseases are responsible for another 9.5 million (about 20% of the global
total). Similar rates are seen in Japan, which has a super-aging society with increasing mortality due
to cancer, ischemic heart disease, and pneumonia. Japan is also faced with national issues such as “the
extension of healthy life expectancy” and “the reduction of health disparities”, which are the ultimate
objectives to be realized through improvements in the lifestyle and social environment. Health care
policies and approaches have therefore tended to shift in focus from society to the individual.

To date, we have investigated some novel nasal adjuvants for the improvement of mucosal vaccine
that could induce a mucosal immune system in order to prevent invasion by infectious agents and
environmental antigens through the mucosal surfaces. In this review, we briefly summarize our
findings regarding the development and verification of novel nasal DNA adjuvants to target the
activation of nasopharyngeal-associated lymphoid tissue (NALT) dendritic cells for use as nasal
vaccines.

In addition, we examined whether nasal vaccines using our newly developed nasal DNA adjuvants
are effective at preventing pneumococcal infection in elderly as well as young mice, and whether nasal
immunization with Porphyromonas gingivalis (P. gingivalis) outer membrane protein and cholera toxin
as an adjuvant prevents atherosclerosis induced by P. gingivalis infection.

We hope that the results of this study will promote the development of mucosal vaccine including
nasal vaccines capable of controlling NCDs as well as infectious diseases in the near future, which
will promote successful outcomes to help improve the quality of life of human beings in a super-aging
society.
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