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Days after Vaccination

Figure 2. Kinetics of saliva ELISA 1gG and IgA antibody titer directed against homologous influenza virus
antigen (A/Aichi/2/68(H3N2)) in subjects inoculated with nasal inactivated whole virion influenza vaccine.
Immunization was performed on the day of the first (day 0) sampling and 4 weeks after the first vaccination
(day 28). Nine consecutive saliva specimens were obtained once a week. Abscissa represents weeks after
vaccination and ordinate the ELISA IgG (left axis) and IgA (right axis) titer.
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replace L2 U 2 F & T & 5 BRIE(L influenza whole virion & F\> 7z & b T pilot study THhd.
B 8911 8% 551k influenza whole virion % immunogen & L T homosubtypic & 72 53" hetero-
subtypic REIEZ NZBVTHE LB INERIT OV TORFTTHD.

FERE T 7 F oIS R R B A R 5720 adjuvant & OHFABLETHLIBENEEND
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Days after Vaccination

Figure 3. Kinetics of lymphoproliferative response expressed as stimulation indices
directed against heterologous influenza virus antigen in subjects inoculated with nasal
Inactivated whole virion influenza vaccine. Immunization was performed on the day

of the first (day 0) sampling and 4 weeks after the first vaccination (day 28). Nine
consecutive blood specimens were obtained once a week. Abscissa represents days .
after vaccination and ordinate the stimulation index.
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REFRERRTA v 7NV V¥ T 7 F UHEHERRAL LT
FEIFIZB I 3 EBRNREIRE OREER

gEa E5F. B OBE GURNRT VL E - BRMERRR)

B B, KEF ORBE GLEESaERED. fill TR CLREGHERARD
BE RS (RBURIARGAETRT. A & GURERKRFESE 1RE)

BE EE, EM F CLREEREHED

1. FREH

LRI TDEDRA L INZ I FURBIEFEBORETHS. A 7= ¥ virion 13
Z OHE B A adjuvant EWERH D Z EDE O, adjuvant BIRMTHLAEDREERELRBETHZ
EHMITREANS. EE OIS, BEEEHEERENELA Tz Y viton 10T D REFISEE
BEtLBE L7438, 4 ENX delivery route & L CHHER - [LEAZEZBRAIL L BB LRALTNIIH TS
FEIEBZDWTRIT LD THRET S, SOICSEIIHER - RGEISEEZRIT 120, VI F
UHRE LTBERBAABBIEINTHDDEZ EBEZLNRVHS N A I PR EER L.

2. TFEARE FE
(OIFFEt 5

BA9H (BHE24, k74, 2255, FHEEKIT8R), FRE3IF (17, 15 14, BRI
&, &8 2 4) 2RABRELT, BERR T V<) URIE(L influenza virion(R(Duck/Mongolia/54/01
-Duck/Mongolia/47/01)(HSN1)) 500 pg EHZ R 7 T A4 F—%F AW THRABERE L, & 5612 4 BEM%ICRE
OBMERE LT 7. EEANC 1 B EOH TIRER, RELRERREZITVLE 2 BREEICREZ
FENCERIR LAETSE, 2 » AM® follow up #9T7>7-. B THRMEHKIZ Stensen’s duct £ ¥ Lashley cup
FRAWTER L. $%EMHD informed consent 2 7-. - AMEI B AN R NERESHEEES
DRALHFETND.

Q)T A NV AHUR

A TNZFTA N AR CSHRBEBRISHRBRICER LI VA LV AFIRE LTRY 7 F
ELTCHER L HSNT BRDMZ, 20042005 IO U 7 F 80 A VATH D A/New Caledonia/20/99
(HIN1), A/Wyoming/3/2003(H3N2), B/Shanghai/ 361/2002 % % B H 58 THE & &, EHERE AR LB
IDHEELT7 A=Y TRIER LT vidon Z FVz.

& 7R fo BREREE I RS (HDHLIR R L UMER ELISA IgA, 1gG HiARIZE R OFE & L TH heterologous
FUBR & LT 2004/2005 > — A ORI LD T 7 F L #RE L T homologous HLUE & L T R(Duck/Mongolia/54/
01-Duck/Mongolia/47/01)(H5N1) & v 7z,

(Disclosure document: This HSN1 virus is non-pathogenic to chickens and a reassortant virus generated from
non-pathogenic HSN2 and H7N1 viruses in the laboratory of Dr. Kida, Graduate School of Veterinary Medicine,
Hokkaido University, Japan. These HSN2 and H7N1 viruses were isolated from fecal samples of healthy
migrating ducks. Viruses were propagated in eggs and concentrated through zonal centrifugation twice. Also,
this particular antigen preparation was repeatedly treated with formaldehyde for inactivation and dialyzed

against phosphate buffered saline twice. Inactivation was confirmed by inoculation into eggs.)



)i FEHL AR E
R FREEEIHIKICHDE AW, FRLEKIIA OBRMEKCTHS.

(4)fii%, ME#E ELISA IgA, 1gG HifkBlE »

96 7T ELISA plate IZ 1pg/ml O influenza virus % 43, 4°C overnight §4E. 1B, 5% skim milk & PBS
Z 531, 4°Covernight #&E. HARMIE E /2 iIMEWK & duplicate T 2 fEMEERAIR L, FEE T 1 BERI%E.
#ei# %, HRP-conjugated goat anti-mouse IgG or IgA (Jackson Immuno Research Laboratory, West Grove, PA)
%71 L 4°C overnight ##{&. TMB solution (Moss Inc., Pasadena, MD) T X+, microplate reader Tl
E, FERKFREROSEEE > THIEME L.

Oy TN BT ANV AR o BREFER IS (Lymphocyte Proliferation Test: LPT) 2

ME2lEFEE (Whole blood microculture assay) # V7=, ~/<U L INEKH§ I % RPMI1640 E23815C
WFEFRL, ZOHREE UR microplate 124 well 200l T4 L. X512, Hx OREICER
LI A NVAHUERRB L OB E LTD PBS % 20ul FOFFHFIZONT 3 well IR L, 37°C DREE
N AEIREE T 7 AR L7z, B8R 4&T 0 24 BERATIC *H-thymidine 0.2 pCi %% well I8N L7,
Multiple automated sample harvester (MASH) % F\T1§ &7z BEZER {35 glass fiber filter O radioactivity
EWAEYFv=vahy =T H v b L, UANAGUREM, XBHRAINEED uptake ratio T7b 5
stimulation index (S.1.) ZEE L7, SI =230 %BH & L7,

()BT FHIFH 1L

5 BIOBRERBEFHE TORRR Y /S BRIEHE O StatFlex Y 7 k7 = 7iZ X 3 nonparametric
repeated-measures analysis of variance (Friedman’s test)% V>, 8V 1T post test & LT Dunn SR E & FU 7=,
F7o, MiE, MERFEMEOHEREIC OV TS Friedman’s test 2 AV THRE L7-.

3. BrREER
(1) fiE HI HuikfmiEs

R fle TOWRE-BEICENTY 7 F - EEHIRETT TIZ A/New Caledonia/20/99 (HIN1), A/
Wyoming/3/2003 (H3N2), B/Shanghai/361/2002 HLEIIxt L T=1: 20 to =1: 1280 DO FEBHOMmE HI Hiik
mABEE N, LeLRys, SEORMEREY 7F 13 Zh 50 heterologous 72 HLEIZ & LT
EEE%, AEQE, 4 FU )7 HI fiko LHE2#FE L1374 - 7-. R(Duck/Mongolia/54/01-Duck/
Mongolia/47/0N)(HSNDHUFEIZ X L TIXEF U 7 F U EEFIRIE TR (<1:10) TU 7 F L 88% Y
HI FiEOFEIIR N2 o7. MU A7 o FHREIC % HI HUEMRIE ISR L7 ks
EFORMITH-7-Z LIZIIBERORHNRH S,

(2) Mi& ELISA IgG, IgA HU{EMH

Table 112D 7 F R #% @ homologous HLR (HSN1) =Xt 2 fuiF ELISA IgG, IgA HiikflioH®s
Y. 461 THIE 1gG ik, 7 B THME IgA FiiEO LR %589 7. Friedman’s test 1= & Y B S22 K
EEZRD-.

(3) MEHETF IgA, 1gG HUiE{H

Homologous HUE (H5N1) 1Zx14 BMEER T IgA, 1gG FLIEM OB % Table 2 17T, #EEERER 12 41
0BT, HERT IgA, 1gG Bkl EESBIEE . REEIZ, Friedman’s test (I L VAL EE
EERRD.




Table 1. U 7 F . #:§E7%% ® HS5 homologous HFLFIZ* 4 5 M iEF ELISA HiiAHES

miFEI g G mEI g A
HeEE 0d 14d 28d 42d 56d 0d 14d 28d 42d 56d
#1 <100 <100 <100 <100 <100 <100 100 400 100 400
#2 <100 <100 <100 <100 <100 <100 <100 <100 <100 400
#3 <100 <100 100 <100 408 <100 <100 <100 <100 100
#4 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
#5 <100 <100 <100 <100 <100 <100 <100 <100  <l00 100
#t6 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
#7 <100 <100 <100 100 100 <100 <100 <100 <100 <100
#8 <100 <100 <100 <100 <100 <100 <100 <100 100 100
#9 <100 <100 <100 <100  <I0O <100 <100 <100  <l00 100
#10 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
#11 <100 <100  <I00 <100 400 <100 <100 <100 <100 100
#12 <100 <100 <100 <100 100 <100 <100 <100 <100 <100

Table 2. U 7 F L #FE#% @ HS homologous HUR k4 HMEEHR ELISA FLIKGHER

T g G MEE ] gA
wEE 0d 14d 28d 42d 56d 0d 14d 28d 42d 56d
#1 <4 4 4 4 <4 4 <4 <4 4 <4
#2 <4 <4 16 4 4 <4 <4 <4 <4 <4
#3 4 <4 64 64 64 4 16 16 64 256
#ta <4 <4 <4 4 <4 <4 <4 4 16 4
#s <4 <4 4 4 <4 <4 4 4 16 <4
it6 <4 4 4 256 64 <4 <4 4 256 64
#7 <4 4 <4 4 16 <4 4 <4 <4 16
#8 <4 16 <4 <4 <4 <4 16 <4 <4 <4
#a <4 4 4 <4 4 4 <4 <4 4 4
#t1o0 4 <4 4 <4 4 <4 4 <4 4 <4
#11 <4 <4 <4 <4 <4 <4 <4 4 <4 4
#12 4 4 4 <4 16 4 16 64 64 256

(4) MERT 1gA FUEDRZRERISHEIC DV TORET

WERE T IgA FLIR D R Z UG (heterosubtypic immunity) {22V THRENT 5 72 1, homologous (HSNT)
FUEUCH LT W RIS 2 & L7 #8386, 121220 T heterologous 72 H1, H3, B 1Zx$ % ELISA IgA
P& % A L 7= (Table 3) . Heterosubtypic 72 H1, H3HFUEIZ X L TiEAD» Y T72 <, heterotypic /£ influenza
B HUFICK LT hbAVAKMOFEN BRI N,



Table 3. HEHF IgA UK (ZERIGHE)

WEWR I g A
R ELISAHUR 0d 14d 28d 42d 56d
#6 H5N1 <4 <4 4 256 64
HINI <4 <4 16 1024 1024
H3N2 <4 <4 <4 256 256
B <4 <4 64 1024 256
#12 H5N1 <4 16 64 64 256
HINI <4 64 256 256 1024
H3N2 <4 <4 16 <4 256
B <4 <4 16 16 256

(5) FrRMY U EREBRICOHER (Figure)

BRI T3 TIZ HI, H3, B i£529 T72 <, immunological {Z naive Z2HUE T 5 HSN1 25t LT b
ey ORF R Y o SERTEMES R S 7. BEFE 2 BHEOBRETIIOCRHRM Y VO SEKEEME T
THEMEREHE, 4, 6, 8 HBERKTIIEEL/ R L7, Friedman RETIIE&TORBIITLTY
2 SEIEMEDS dynamic I L TWAD Z LRI (& TOHIRICK LT P<0.0001), post test & LT
® Dunn FRE (LELEE, QREZAWV-E | FIKHEREE S OLEY) TiX Table4 (2R L7=fn<, HI, H3
PURICx LTS 6 BORED, B, HSHEIZT L TIEE 6 20 L S BOBRENE— 27 2R L Tu .

4. E %

SEIOMEITREEOREICS SN TITo 72, BITORENA TV Y HA VI F U OHRIC
ORIEB LB AN L ENE replace LDV 7 F & TH 5 RE1L influenza whole viron % AV 7=
t kT pilot study TH 5.

& HI FEEAE<BFEINLL o7, NI AV T7AZ P EREL MIFRITEZRILTWA S
VI A R receptor BFIEISEVVAH Y, PU A T AT PFIZoNTIZELESY B
T HIREMAESLETHL LV IBENH Y, BERNFTHS ). MEEOREIZLE~N, &
BTA— IBBETHIHRIIRORVERELEITHMEICEZ 22 &b, systemic immunity L~LT
WERED 7 F Oz 32 2 L 34T LHEE T2V L, MEREMIZEDAENH 5 VK
ETHo THHBERERMENT TS THEERMLTLEEXRNY). LrLans, HERE
systemic immune system % bR T ORI RKEAL— R THL L FE-MOLNTEY, systemic
compartment DHZDEEEZ RFTT 2 EWRIITFETH. FEELRERY, SBROBRECII—HOmEREE
L3V 2 M iE ELISA IgG, IgA FLiE73/072 < & % homologous 72 HSNT FUEIZx L CIdBE IR Z LT
FEICETAEEDbNS.

MEFZ ELISA IgA, 1gG {22\ THEWT AL 12 515 10 5T homologous HSNT HFUFIZ % L TR IS A3
s, SEOGRENL— bR EBREREFIC OV T —RABIGER G EDEMICFETE 5
AR AR R LB Ch -7, SHIERTRE A, SEO%REHFET heterosubtypic 17
D T72< heterotypic 72HEHR IgA FUAERFEIN Z L2 R THRENELN-Z L THD. ZhidsdE
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Figure. Kinetics of lymphoproliferative response expressed as stimulation indices directed against heterologous
(H1,H3,B) as well as homologous (H5N1) influenza virus antigen in subjects inoculated intrabronchially with
inactivated whole virion influenza vaccine. Immunization was performed on the day of the first (day 0) sampling
and 4 weeks after the first vaccination (day 28). Five consecutive blood specimens were obtained biweekly.
Abscissa represents weeks after vaccination and ordinate the stimulation index (log-transformed).

Table 4. Dunn's test for LPT

pre 2w 4w ow 8w
H1 *IE n.s. n.s. P<0.002 P<0.02
H3 Hok n.s. P<0.05 P<0.001 P<0.01
B ok n.s. n.s. P<0.001 P<0.001
H5 rokk n.s. P<0.005 P<0.001 P<0.001

OFRFEFIEN, EEZPD > Tdrift 75 influenza FURICE DR U 7 F U BRER - EFEZRERLE
NTEEESETORELRTY 7 F L ORREITHED ATREM L TR L TV 5.

IRHOBANS, MmiFRDNCEROPIMAEENE, FICREREZ R LERBRAEAORFNTIZ
RERBEKRNE-NDLD, BEHEETTTHS. &6, MEORETHLR~-BHALNFELL
REGPE TS IgA EHICEFEL T b b 6T, 20 IgA FURIEIREFTMESEEZ R &R0 o1
FELEELTY, #5E IgA 122V Tid intracellular neutralization D A 71 = X L&k &ir X H 72 HHRETH
VBETHAH .

IS IO T I, BEREATRIA T I HI, H3, BIEA 0 T72 <, immunological IZ naive



RPURTH S HENL IZxt LT H HERRIE VR R Y »/SERVEEA R &7z, Influenza A BAURT Ci
W72 b U BRI G cross reactivity 2R T I ENH LN TWADTEL N& 2 & T,
L 72> L7243 5, booster response TH D17 D HI, H3 HFUFIZXF L T peak response 235 4 755 8 @I
BEonZ &id, HISMEGREDOBEN DIV I/ F U BRI 2BMLETHD Z L 2RE L TV 5 AFEM
233 5. Influenza B HURIZXT LT, booster response A3 & H A7z Z & 1ZHER 1gA FLIRIZ heterotypic {2
BHURICXH T ORERZICENRONI-Z & LBE L CHKAR NS, RFERBIZBELT, £28
ICHERERIEICE L TR U KEMEOERTAR OGN, ZHIEKRAESEKEM THY, systemic
compartment TH 5 Z & 7>H#f10D immunological compartment & OfIZI51T AIEMHE Y 78k D
re-distribution ZBE L= FREENH D LB 2 7=,

SHOBEELT, A 7T T AV AHR peptides % AV 7= HLA-Class | {5+ 71z
VIR RAOMIGEEN Y o SEBR(CTL) EELRETT 5729 @ ELISPOT assay system 28 L, B
Y & DB FIREIZ 72 T2 RIS, BIEEEBERFTOY S BRIZEBIT 5 CTLER 2RI 2 FETH
4. I CTL assay system (X T bREIND A 7/ HF T 7 F O monitoring system & LT
LAAFRETHE L ENOHEZ T THS.

A TN FRFITHETZL DI, BEOLIIdit 2V IRL, BRREZFEBL THRD
FIEERBREEZRVRTATRELSH D, ZOFEL, 172 PUIFURRBIZNTE, #
KU I FUTRLLONTEIHERDITETBEARARBIENREZHE LE D LT HRETIT+AT
HDHZEETRLTWS, BRI 52, HIV, hepatitis C virus, human papillomavirus 72 & (3 91 32
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