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3) BE. HF4ER (ref. 15). TOM
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MRES  FF MR FCMPYIR AR/ O 7 7 —VORBHE E L THASNERERE
ERIMT S EBMENTNWS, BREAINIHTIF o OF7PaNMELTFF
STRF &AW EOBREBEEII DWW TYIAET N EAWKRNE{To /. PR8 (HIND)
TIFBFF OMRMTFEHIC BALB/e YURAICESEEERTS LIk D BEkEED
{2 PR8 @ HA FrLM/3 IgA RONMIEFIZ IgG 2B BT B LN TEISKTF Y L2 PT4
VARG U E SR HET 2 Z WM THo . BTV FOHREFY L
VHEBRBLBECBNLWTOBRIMHENR SN, XAYHEKTH2FF M Fide
OEEURVENENSBET VAN RELTHEETHA I ENLDENT,

(BRI & Es]
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CTRAEGHEEEZ D D T HMETOFWE IgA A ZHHT BT, 77 F 2 E B
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HA T F 2 2 D 0F ATICBESER TER S 1/~ Influenzavirus A,: A/Puerto Rico/8/34
(A/PR8; HINI), A/Yamagata/120/86 (A/Yamagata; HIN1), A/Guizhou/54/89 (A/Guizhou, H3N2)

influenzavirus B, B/Ibaraki/2/85 (B/Ibaraki). TNETND HA VI F U EH W=,

FPaN b FF BT (Chitin Microparticles, Sigma-Aldrich, Poole, UK) :120um A
OMRITF. CTB:: ILFhF T BHTI=y b, 01%3LV 5 bF2 AP, Sigma, St.
Louis, MO
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B lbaraki -
*rp<om
v,
RGBS
e

FIZaNY MR A NI YT I F R REEER 1 ILHZ D 100pfu D1 > 7L
HIANAF ¥ L o VBRETo R, M2I0RTITEL 100pg, 10ug @ CMP &2 T7 7 F



VEELABIZBNT CTB*2 AW EA LFM PRS (HIND) YA NVADF ¥ L 2 PEE
EHELE. 7O F L OHOBBTRELSBHBRARSNLEI -T2,

R HRE AT DD, AlYamagta(HIN1), A/Guizhou (H3N2), B/Ibaraki DZNENDT 7
F & CMP 27 P an MZRWESEERE 100pfu ® PRSEINI) 7T U I1 )L
AF v L2V EF>T, #EERRAL HINI THS A/Yamagata [ ITERBHEIVEZL.
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infection. Journal of Virology, in press
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BT VTR ZENRASMIE-H7 (H2). RIZIF—F L IBIIRT I VR
W8, HPLC D BENS — 2 2 Re 2 25, BALUTOREWN Y ROERTERE (B3),
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VANAEZBHUBED 7 F o EHRORBEZRESRTHERL VO IMESEFEEL T
% " ZLTEOEPERRITRE U2 FUOROELREICRTEL TR, HiITRL AR THIEE
REDREISLTY 7 FrOFHBREABETD. KAO—EBRLADIBEIIETIHRIZSV
THERPENTED I, SLITAMA, BICARICET 2EMEC R 2RI AREREREL
20hE V. —FT, BEBICBOTEA AT PRI A REEORE L DY, DRO1
IR FT I F R RIIHR T Lo TS, BVIFRICFREINZHE A 7L m o Hf
VANADHER L FNIZED/30F 3 71259 % preparedness DELAHN B LEITOAELA 70
ZoHT I F U EBETAIRESH AV I F U ORRBRIKBOBRETHS.

BT, BB 51 carrier, adjuvant % BV 72V RIE{L whole vition influenza vaccine 2= 7 AR BiER
L, ERREMNE I % 57 & (cross-protective immunity, heterosubtypic immunity) % & 45 2 L2
FEIL 72 Y. & 512 Heinen I TA 7N PAED A L ABMIC LA REREFEICRD L.
rodent model D772 & THEO % T % heterosubtypic immunity BEE XNE2 Z EAMHA I N-BHRITA
EFJATOWREMICHER M IHERRE L Ebhk,

EELIISH, LEOERR, RAICHENAEDMOFTEL whole virion Z AR L, Fhizg+
DRANREICE & ZHEIORM ML, MERRERIUC L - THMICRF Lm0 THRETD.

2, IR EFE
(1) Brgext g

A 10 (BiE2 4, K84, 21-545%, TFHIEEISERK), FREIFA (16, 14, 135, ER
14, ZIR24) Zx%é LT, BERRT +/L+ Y A& influenza virion (A/Aichi/2/68 (H3N2)) 125
pgHA # BICE TERE (EER8IES 4 75ugHA) L, & 6I2 4 BA%ICFEOEBNEE LT~ /-, B
ATiC 1 EIB O BT IRMERR, FREMREEREITOLA% | BEEICREEBHEAICRRLEH 9 E, 2
s B follow up %177z, H TRRMEIIL Stensen’s duct & 9 Lashley cup & AV CHEER L7-. St
M5 informed consent 2187, EHEAWEIXA AN NERZELHBERLSORAEZB TS,

(2) 7 A VL ABE

AL TN LNV AERNY) SRR RBICER LA VAR E L TiT 03/04 B0
DIFETANZTED Az2=pv} =7/20/99(HINT), A/ +9/2007/99(H3N2), B/ILH/7/97 % FE N
THBSE, EHREARRGECLVERL 73 ~< Y THRE L vion & AV=. FREO
FNENDFIRAETI HABERICHEE L TE 2734, 1603, 9l6ug/ml ThoTx.



137 7% 00 BREREE S RS (HD LR 38 X UMEHE ELISA [gA, IgG HUAERIE A OHUR & L Tid heterologous
PR & LT 2003/2004 > — R DU 7 FUBRTH D A/=x=IV} Z7/20/99(HIN1), A/~ $9/2007/99(H3IN2),
B/ILH/7/97 35 X U homologous HLIR & L T A/Aichi/2/68 (H3N2) % Hu 7=,

(3) mEHFLAMAIE
AR BREESEINHIBUS (HD 2 AV 7o, ERmRITIA O BARMER Tdh 5.

(4) MK ELISA IgA, 1gG HifkRIE ©

96 7% ELISA plate (= 1pg/ml @ influenza virus % 43, 4°C overnight §#8 . %, 5% skim milk & PBS
#4577, 4°Covemnight FHE. MERRMIE 721X % duplicate T 2 fSRBRARL, ZE T NHHE.
¥Ei5 1%, HRP-conjugated goat anti-mouse IgG or IgA (Jackosn Immuno Research Laboaratory, West Grove, PA)
%431 L 4°C overnight &, TMB solution (Moss Inc., Pasadena, MD) T &, microplate reader T
E, BERAAREROFE L b~ ThHikME L.

B) A L INTH A NABRAY LV BIERRGER (Lymphocyte Proliferation Test: LPT) ¥

B2 miE#IE (Whole blood microculture assay) % F\ 7o, ~ S U HIRME ML % RPMI1640 58 H T
10EFRL, TOHFREE U microplate 245 well 200pl §25E L7, 25602, s OREICHR
Lico A AVAFRB L GSE L LTO PBS % 20ul T2&FHFRICOWT 3 well iIZHRM L, 37°C DB
H AT 7 HEEEE L. 54T O 24 BRIATIC *H-thymidine 0.2 pCi %% well [HML 7.
Multiple automated sample harvester (MASH) % AV T 15 b i 7= BEEZER (T 75 glass fiber filter O radicactivity
BESA-AMIAA-CHRT L, DA AAHREEM, SREERMNEZED uptake ratio T4 H
stimulation index (S.1.) ZHE L. S.I 23.0 #BE L L7z,

3. TFREEER
(1) MmiF HI FUEmES

Figure 1 {127 7 F U #MERT# © HI FUEE OB LR, 2EEREATHRE T HI, H3 123 LT 1:40 2L
E&EF U, AAichi/2/68 (H3N2) strain % U 7= #2835 57 7 F 13 heterologous 721 Tl B A/New
Caledonia/20/99 (HIN1), A/Panama/2007/99 (H3N2)E L UHIHAAEM AN LT L L& E Tl h o
B/Shandong/7/97 {Z%f L T & IfLIE HI HUEAE L <4 booster response % 75 L1G4R Ao 7.

Homologous Hi/E T 5 A/Aichi/2/68 (HIN2)IZH L Tid 13 #ith 7 flic B\ THIFLUEM DS 1:40 LA L%
7% L, booster response [FE 2 SN2 ho 7=, FEH 7 TIRATHEMVE < FiEMio EE 8B B I8,
EH 9 12 BV TR ATFL R AMED - Fo BHU R 0 LRITERD 2o . EHL10, 11, 12, B3I
BWTIIaTHEmE SR Mo L 27 L. E5H 10, 13 T2 EEEERIC L SR HEEDO L
A &R/,

(2) WEREF IgA, 1gG HUEE

heterologous 72 HURICH 35 1gA IT&MERBE TR SR -7, X HIT heterologous FLFIZ XT3
5 1gG FUKIIRER ORI L RERRRTH B.

Homologous i T# % A/Aichi/2/68 (H3N2) strain iZxf T 2 EER P 1gA, IgG FLiFM@ DTS & Figure 2
R, AR 13 P 4 FIIEIRET 166 MGEBRF LT, FRETRETH- 7 9 EMD
S 12T 2B LD IgG HUikfh EF %2587, IgA ikl oW T 2fFER EHE 2R B,
—fRIZHEMIEE THh o 7.
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Figure 1. Kinetics of HI antibody titer directed against homologous and heterologous influenza
virus antigen in subjects inoculated with nasal inact ivated 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 weeks after vaccination and ordinate the HI titer. The horizontal broken line
defines the point of 1:40 in HI titer.

(3) FRMY o ERWIERISOHER (Figure 3)

4 [T heterologous 2 4E Td 5 A/New Caledonia’20/99 (HINI1), A/Panama/2007/99 (H3N2),
B/Shandong/7/97 {Z%f L C OIS DA BRFERIRETH > 7=

A/New Caledonia/20/99 (HIN1), A/Panama/2007/99 (HAN2WZR ¥ BRITIX, £ 13 FF 7H (FEF
3,4,5,6,8,9,10) PEEATRIECHBMERGEEZED, BE 1 BEORKTREESETL, 2@8%I-Y
— LRy, TORBRAIIEE L. 4FTE GEF 7, 11,12, 13) BEREATREOEMNEIZE, B/
BelZ ERL2BRIZE—2 2izof. Tho NHFIZEIT 2 2EE OERICHT BRSO — 7139
EHEREICH L TR B BE s, 1D 26 (GEF 1, 2) TiE, EREANCEBMSE CTh oAy, %
BIIBWRIEE BT HIE 7.

B/Shandong/7/97 IZxt L TIFIEI%E, BLUBMEERIIBEVWRIEEFELT.
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Figure 2, Kinetics of saliva ELISA IgG 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 1gG (left axis) and IgA (right axis) titer.

4. E &

SEOFFIL, BITORENMA Y IARVF HA U 7 F U OHRICPREBN B AN b2 E
replace LG 2 7 7 F AE# T 2R B TIE/L influenza whole virion 7 V2 & T pilot study TH 5.
A )42 B35 5 7% {E influenza whole virion %% immunogen & L T homosubtypic ™ 272 &4 hetero-
subtypic 7288 % AIZBWTHBE LB A LENIC OV TORNTHD.

BT 7 F 3o e g 2 BET 5728 adjuvant & OHFABLETHBHEEREVE VD
BENDD, L LEBL, Ay INZ P TAL VRO T 3 <Y ARG intact virion B &2 adjuvant
EMRHZEVIRELHY ", SEEH ST adjuvant BEFNOEEBRIEFFEIL vidon 2 immunogen
ELTRW:.

B x Ao 72 F o R EEEBETHILE lethal challenge 1% DA% L - T outcome &322 LA
H¥ D8, AOBARFARRTORER  EE(CHROBME, F/-i1EHEH O laboratory markers
DRIV DI F MR ERET DO L LS. L LERPOHEREIC >N TIIBEROETHNY
B ENHED assay R KELRBAVSH D, REA— FEMBETHLIBE IR LBV EREINE TR
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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,

PEIZEE Z D Z &b, systemic immunity LV CRRGE D 7 F O liE T2 2 EdS4 P L HIEY
TRV L, mEAFHCEBAECH D EETH o THRERENEI T2 TH S LT
LEEZAWY L Lass, BEAZIT systemic immune system & HHET 2Kk LR Gl
N— b THBRZLELEEALNTEY, systemic compartment DHRFEDENEL BT 2ERIITEETS.
5 AL MLIE HI LS & OB IgA HLEAR M OHERE & 0 HEIMERE D L4 Tl homotypic 72 6% 73



FH NI LR SN, heterosubtypic immunity 25FFE SN 0B G AR O R o T,
R TR A T TIZ heterosubtypic e FLRIZ &3 A UM AN+ 53 & 22 - 72 728 booster response (& LT
> heterosubtypic immunity) BFHFBSnleh oAb HY P, BENLERET T LIEETH
B, —F, MIEARERIKICB O TTEBMRENR L BN 2 EEORRHHEB L BELEL.
Influenza A BRI TI3 Y Bk RERICAR TREREICESROND Z L33 TIZALATEY T
BEANTFERTH S, B/Shandong/797 2T HRIGITHAPEREETH S, A/New Caledonia/20/99
(HIN1), A/Panama/2007/99 (HINDIZXHT BRUSL D @V SLESRELAL Z L2 h, LEICHEEL
&S EBRARESBR S TRELVEERRZV Y. —FTERORRZMMLZ L &iITE
ABRORERMLRIBIDZLLHDZEHALN TV LS, SEIORSHERSFERIIKET
bol-bidTidiel, BREZFOAV=2XLATHATAHDIEEIBELS.

heterosubtypic immunity Z & 7= 53 mediator 3 B I A H = X LNRFHEE LTz, BIEREL
%% immunological parameter M EEMEFER D Z % -5 T heterosubtypic immunity 23F 37 L TRV & i34
FLHE V. HLA-Class | FisRtE A o 74— o FHFR RAVHIRSRE S U o BR(CTL) EETE D
REFEEE TH AR AORKREL MR L LA HENE R LhRERmbh Ty, CTLTE
HRERBTEROTALAORMHRE target & LTBVRERBEZ L-OTHBRL LTENTH
BR, FADRTHHCHEARA D= R THIE DA 2 TV F A AR TRERIEN
BEINAITTHORELEZ - T A Z & FolcAlER2y. BHEOSHE L - RERKIL
EEIB A TEREICIRTE L TS, BRI Z LT 20 A HifkR R ERfESE m& oo/ Y 2
FUZBIE LT 1gA 2SHIRATH/ICER SN O A AR F 37 2904 2 intracellular neutralization
DAH=ZLCETIRBELEE L -2H2 ' L Lienisd, BERRIEFD IgA 220 CHIREWN
hFFEME 2 AIE T B assay RITTEFE L7RLN.

COLORBENLREATOREY 7 F rOA~DIERETRICL > ThLE b ENDAEEDH
BHASEAIEITOVT surrogate 72 laboratory marker MEWE FHEM XD F /R VKRR TH D, HBESW
WO IgA FYEITEIEE LT, VoFiksn—h, B5HE B5E AREOCBREOCRNSL
ETHAD.
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