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HWE B T2 69 7R 5 TgA Sk 7 ik AT ISR, 5F LA TR i BoR & &0
(LAIV ) #5295 BB, Foik: 42 k & 3£ B A 4% & P (NIBSC ) #97 B IR B IR A H Stf A LARF R,
Ho ] 5B 3K F FEPEAR S, A IR R R A A 4 e TgA AR, F R R e b @At SRR
B 3R e AR R B R ATAR M R RN 7y iR 69 S v sk b3 526 I BoRAXTF AR RS AT
IgA FARE AN, G5R: R AT 3T G ARHUR M8 M 69 AF S A 2] 2578 JE 69 TgA Stk , A AL 51 64 Fe 4k R Ae ]
B, kA FEREE, BT IgA AR kAR E A AN EL R FEEL BRI, BNl
Fb LAIV 95 3 %92 37 J6 09 3 BT AR, 2 % 28 HINL, H3N2 VAR B & IgA FARJUAT-F35 3% B (GMT ) £
FRAT G 6 SLAE 5 A K 1.15.1.45 F= 1.18, ¥ & TR AN 405 & W 3 FF 40 IgA SR B E & T o J2 il 21569
R 3 T2 AR 2R (P<0.05), F BT IgA ke m 4 RS AR HI Suih 4 Ree 2 A X4
(P<0.001), Z5if: 1 S0 R BB F4F 1 TgA FAR M 7 iR AL 96 i % LAIV 512 25 iR 09 5 2,
KB : A BIR A EIE Y (LALV ); IgA 5 5 % 5 1A 42 B3R 9% R X 3
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Abstract Objective: To validate the established method for detecting influenza virus specific immunoglobulin A

(IgA ) antibody and to evaluate the mucosal immune responses induced by live attenuated influenza vaccine ( LAIV ).
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Methods: International reference strains from The National Institute for Biological Standards and Control ( NIBSC )

were used as coating antigen to test asopharyngeal swab positive samples in order to determine the influenza virus
specific IgA antibody titer and the specificity of the method. Reproducibility was evaluated by parallel testing of
nasal samples at high and low antibody titers. On the basis of the test, 526 nasopharyngeal swab samples were
tested for IgA antibody titer. Results: Only high titers of IgA antibodies were detected for samples that were positive
for the coating antigen, other types of antibodies were not detected, indicating that the method had good specificity.
The intergroup reproducibility, intra—group reproducibility and method reproducibility were good. The ratios of
GMTs for IgA titers against homologous HIN1, H3N2 and B virus in asopharyngeal swabs before and after the
inoculation were 1.15, 1.45 and 1.18 respectively, which were higher than those in placebo group. The ratio of the
subjects receiving LAIV with at least a 2—fold increase was higher than that of placebo subjects ( P<0.05 ) .There
was no correlation between the results of IgA antibody detection in nasopharyngeal swabs and HI antibody results
in serum samples ( P<0.001 ). Conclusion: The established influenza—specific IgA antibody detection method

can meet the detection requirements of LAIV, which can be applied for assessing the mucosal immune effects of

influenza vaccine.

Keywords: live attenuated influenza vaccine ; immunoglobulin A ; mucosal immunity ; indirect ELISA

AT R B TR AR U S U e i R 2k
INPRE RGPS B B R R M R AL TR A
P, 25 NRAEBE AR S22 B T E R tada
A S DR R AR R i I A T B, H
HI BT AR A 2 s KIS 2 1 (inactivated
influenza vaccine, 11V ) 1 i 8 W 3 75 25 1 (live
attenuated influenza vaccine, LAIV ). LAIV i 1 & i
Feff, B BE ORI , T8 Sk 8 =) R 5 7 A o)
TR TgA B, W76 i 1 B R IR AR )
PN RS — B SRS PRI TE R R G
SR AR R 7, LATV 368 7 B S 7
A HULFESAE T 5 10V AL A5 5 2 0
SR SR B 7 A A SRR A R A
( hemagglutination inhibition, HI ) J2& 3 /i I i 1t JB 8
B HEIRAR, MLBERLH KT 1240 AN 5351
T EREE B PP A FHAROG (EZ AR L 1V, 35680 LALV 7=
PRSI HTHOURTE B RG24
LAV J5 SR 51 TgA DA TE SRR i 1o 5 11 )k
Jerp RIET B ASHFSE AR e 2 ST A
RAXT TgA MR G SR (TgA-ELISA ) 175
UE, FEA028 0 F T [ 72 LALV B B e SR AN
1 #RFF*E
L1 Fo 50O & W 4K 1 A A HINT(A/California/7/
2009 ). H3N2 ( A/Switzerland/9715293/2013 ) } B( B/
Phuket/3073/2013 ) 47 J5 I 11 5% [ A= 9y 6 & 5 5 WA

AL Ha i

Em

AR AR E A s A YR 2wl
1) LAIV B f G R

1.2 FERFIAGES BRI AL ( horseradish
peroxidase, HRP ) R0 HY 4T A [gA —H1I4 [ Sigma
2N ) 5 B bR AR h Corning 23 B 7 &y ; TMB . 6 3% 14
FI KPL 23 w5 S W 7 A A O A2 T 1 A BRI
AR (b)) BBRA R il 20 1 A Sigma 2
Ay 4 1M 3 1 (bovine serum albumin, BSA ) 14
H AMRESCO A F] ; R ER 2% i ( phosphate buffer,
PBS), ) [ b3 A2 St A B AR A B B 5 B X
( Multiskan Ascent ) 4 F Thermo 2 & o

1.3 TgA Kl 5 vk H W R £k 22 v W (PBS) i
P& HINT, H3N2 & B HU5ZE 05pg - ml, 1000l £L 7 FIA
gbntl , B 4 CERPHIR; THEA 0.05% Tween 20 1Y
PBS (PBST ) VAR 3 UK, A 7% 1% BSA (1) PBS &t 4]
W, 37 CHEFA 2 h; Yot 3 W HRSH 2% BRI
M) PBST ¥ EEA M 1:4,1:8,1:16, 1:32 {5 Fi B, 1%
HF£L 100 pL fin 2 ELISA A, 25 116 BEOARE S #f B
W, 37 CHFE 1 h; PBST PEU 3 1, FALANA 100 pL
FRAR L AL BT IC 1 E T TgA $T (1:4 000 ), 10
000+ L ™',37 CHFE 1 h; FH PBST ¥ 5 K, il A
TMB 2 A, 100 pl. - L 7', 25 CHFE 30 min; A
50 pL 1 mol » L™ BRRARZ 1E SN, BEARASCARSI Aysoo T
JEZETHNE AR A =285 X RRESF- 35 A 1) 2 £5 0]
SR H I, AF A 2 B %) e v s 8 B8 B R A% it TgA
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1.4 HIBE 0.1 mL RRRLINLIE WUEINA 0.4 mL £
GLUEWR, 37 CALEE 16 h J&, ARSI R B 77, BRI
AT, B B AR B B AR . g
IRFRREATECH 125, A AR R EON B s, 42015 5] )
HI R 2.5,

1.5 FESPE AT W8 B HIND, H3N2 Fil B &Y
TgA P BE M BT A 1 MR, 43 2647 2
s RN, L BE 8 NI BERE , MIAE Ay, THEFEA
() TgA BUARTEEE , FHLAZS 869207 L R e Sk o

1.6 HEEMEST ZUCTAT RN [] 8 i 8 5
IgA HURIVEREAS , B EZ0 AR B M

1.7 VRPN WEERKE A s AR R F T
KR BT LALV TG RIS 3~17 B ARAEJE

e
=
>

0.6
. Hi ~HIN1 sk
-5 —+ (anti-HIN1)
o Hi —H3N2 Hitk
;:3 : (anti-H3N2)
0.3 i -B Ptk
. (anti-B)
— GAE Ccutoff)=
0.2 0.131
0.1 CN—
0
12 14 18 116 1132 1:64 1:128 1:256

WEE (dilution)

0.7
0.6
0.5

L 0.4

< 0.3

0.2

AR IR T 1 I M REAS , $2Fh LALV R
FEERD 31 d J5 S FHEACR T 1gA ENSA K2 1gA
PUiA, SR AT 5 RSO %) 3 REA ARSI HT Bifd
2 #R

2.1 IgA-ELISA #Y %5 5 1 4n 181 1-A fr 78, HINI
G 7 O 70 8 SR R 28 (R HINT 2 BH P RE 5 LA 42
1= 1) TgA PO FE , PUATRE FE A 16, 11 H3N2 Fi1 B #Y
TgA B BHAERE AT AR BE Ry B, T /N ol 45
F 25 H3N2 J5 5 19 50 2 S5 17 fh 2 2 7 &% H3N2 7t
Ji H3N2 TR BH PR St B4 B2 ok 8, 1 HINT A1 B 7Y
BHAEASE S PR T B 34 0 B /D T35 55T 2, B
PECIE 1-B ), B BIWE AR, 258501, B A
BHAPEAE S BT AT B2 A 8., At 7 UL AR 3 340 Sy B 4
(i 1-C ).

B
0.7
0.6 Hi -HINL Hifk
(anti-HIN1)
0.5 Hi -H3N2 Hitk
0.4 (anti-H3N2)
g i -B Hifk
= 0.3 (anti-B)
o — I FHMHE (cutoff)=
- -~ 0. 131
0.1 e . =
6e-16
o 12 14 118 1116 1:32 1:64 1:128 1:256
’ WREAE (dilution)
&
i -HINI Fifk
(anti-HIN1)
Hi —H3N2 Hitk
(anti-H3N2)
i -B Hifk
(anti-B)
— I FHMHE (cutoff)=
0.131

0.H &~ —§ 9 —

12 14 18 1116 1:32 1:64 1:128 1:256
W (dilution)

A. HINT BB 8 457 &2 50 HHZE ( the dose response of HINT virus ) B. H3N2 F 75 (1571 & S W FH 2K ( the dose response of H3N2 virus ) C. B U

R 350 8 S0 2% (the dose response of B virus )
E 1 IgA-ELISA 77ikH4 R0
Fig. 1 Specifity of IgA-ELISA method

2.2 IgA-ELISA W #5 % M A — it bt I 40w
ELISA Hz, # FR B 8 5 19 ELISA J7 5, % A [w] B 50 3
IR BE I ARV BE 4% 2 03 S WA AR A TAG
AR AR S YOk ST E R MR A I AR AR ) Ao s
TRHANEL RN 5 UOE TR E45 5 RSD 78
3.3%~10.9%, “F-HI{E K 6.9%, [7] —FE A AR [E TAE H

) RSD 4 7.5%~9.8%, V- #4114 8.3%, Z5 R L3 1,
HANEEPERARES 1A HINL, H3N2 Fi1 B & IgA 4t
A% B JLART 58 o 1:32, 1:32 F1 1:16, RSD 4 K
0 ZF ] T 2 PERE S 1 AY 3 Tl 28 51 3 B 75 TgA Piik
T RE LA Y08 20 5 1:32,1:32 1 1:16, RSD #
H10.
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F1 BEHRBRER Ak, n=5)
Tab.1 Results of precision test

B R HNFER 1 (inter—group reproducibility ) 21 [ F 52 M (intra—group reproducibility )
(sample ) (virus ) X=SD RSD/% Y+SD RSD/%

1 HIN1 0.475 £ 0.052 10.9 0.344 + 0.034 9.8

H3N2 0.636 +0.021 33 0.240 +0.018 7.5

B 0.532£0.032 5.9 0.359 £ 0.033 9.2

2 HINI1 0.344 £ 0.034 9.8 0.345 +0.024 6.9

H3N2 0.232 £0.015 6.6 0.240 £ 0.018 7.5

B 0.331£0.016 4.9 0.359 £ 0.033 9.2

2.3 [A]#E ELISA iy ik 00128 i

FHZ 7 15K D B MR A R 1052 £, L v i
B LAV 505 1R B0 088 J5 FE AR 45 351 1, T 4
A BRER K G SR NBEF R AL Fh G AR A 175 1 K
I 485 5 WL 3 2, P 41 HINT, H3N2 DL 2 B 8 IgA
B M L AAT S 25736 B (GMT ) 42 F i J5 19 EE A 43 3]
115, 1.45 F1 118, 38 T2 B 4 5 S i 4 b 4
TgA PRI BE =5 T Ga P8 1T 2 A% 1 bR (TgA Pk
N 2R ), A i T R R R (F 2 HINT IgA
RIEW NS ZRF AL RG22 57 (X°=2.192,
P=0.139 ), H3N2 !5 B A IgA i 1K [ W 5 55 1 4H
52 R I S T2 25 5 (HINT: X°=15.303,

xR2

P=0.000; B: X’=7.177, P=0.007 ), % & 21 H3N2 %I
HI H70 44 322 P s T 3 K F 2 B R 4 45 CHI 4T 44 FH
B R 1Y 2R R 12.25%, 10 2 85 41 H R
& 2.29%, B 53T 2 25 5 (X°=14.251, P=0.000 ),
HINT F1 B AU HI 0K FH % 3852 1 20 02 Jet 7] 4 A
e 34 6 48 it 2 22 5 (HINL: P=0.351; B: P=0.144 ),
RE T A1 HINT B IgA B AR 3 K 2 £%5 19 32 38 &
A 3% HI P04 T B A K T 4 4% H3N2 IgA 2 )i
BH P 1Y 32 38 3 1A 23% HI B AR B %5, B B IgA Bt
1A 52 R B M 1Y 3238 2 P 129H1 Bk BH 5 . TgA i
TG I 58 R 5 1 3 R A HT T 44 45 L Bk = 4H 56
( P<0.001 ),

EEfh LAIV 257 /5 HI 1 IgA Jifl &R

(T

Tab.2 The results of influenza HI and IgA antibodies after and before inoculation with LAIV

HI[ 95% 7] {Z X [H] ( 95% confidence interval , 95%CI |

IgA[ 95% W[ {= X [i] ( 95% confidence interval , 95%CI |

i3] JeE)E 31d ITE (R, % ) HE R TG 31 d I AL (R, % )
=
Wit 45 ( preimmunization ) (31 days after [ number of ( preimmunization ) (31 days after [ number of
(virus) group ) immunization ) seroconversion immunization ) seroconversion
( positive conversion ( positive conversion
rate, % ) | rate, % ) |
HIN1 el 26.08 33.21 2/175(1.14% ) 3.33 3.32 43/175
( placebo ) (21.28~31.96)  (27.12~40.65) (2.96~3.74) (2.94~3.74) (24.57%)
RE A 28.48 38.76 9/351(2.56% ) 3.34 3.85 108/351
(vaccine)  (24.82~32.69)  (33.76~44.49) (3.07~3.63) (3.50~4.23) (30.77% )
H3N2 E-gusil 72.46 95.61 4/175(2.29% ) 3.09 3.14 38/175
(placebo)  (63.53~82.64) (84.99~107.55) (2.79~3.42) (2.80~3.52) (21.71%)
PE L 88.48 140.17 43/351(12.25% ) 3.14 4.55 136/351
(vaccine ) (80.40~97.36) (129.58~151.63) (2.92~3.39) (4.11~5.04) (38.75% )
B B35l 40.64 58.04 12/175(6.86% ) 3.29 3.26 35/175
('placebo ) (34.99~47.19)  (51.18~65.83) (2.93~3.69 ) (2.89~3.69) (20% )
PEHH 47.69 74.22 38/351(10.82% ) 3.17 3.73 109/351
(vaccine ) (42.92~52.99)  (68.22~80.75) (2.94~3.41) (3.41~4.09) (31.05% )
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LATV 3 o S i H2 i, RS 400 0 SRS 2 1 SR B,
B SEAE PR R B 0 WA TeA BT AT
TE MU B T 25 —B B2k, BeRh LAIV 35 S 7242 1
IgA BUIATE S PRI e 14 ) DR v e # E BEAE 1T
ARHIFFE R S ST 0 A AN I S R S 11 TgA B dk
RN T B AT 7 iR A RB IOIE , (5 >Fe 1 9 ) A= 4y il
AT I ) X 22 R A i, A A [+ 3 Ja 7 3
IgA Uik ST BH AR S . 25 R BoR, RS
BT PE A FAAE St ARSI 81 v B 1) T A Pk, FLAth 7Y
SIPTARARAN S, kR v B2 WX 2 AR
[ A7 J3E 7K ST 14 P AP o 22 R A ARG, AR AR Tz i
JE 5419 RSD ¥I7E 119% DL, $oiAi 2 %A 281k,
) RSD 28 0, J5 i BB B 1

2003 4 3 [E Medimmune 23 7] B SO & HY 42 BR
M5 — % LAIV Jf F 1, 2012 4E DU 4 LAIV 8% 35 [E £
i 24 i B BEALVE T 2~49 % f R HE LA T B
ZET TR 10 2 4F 1Y 4 IE B LATV 78 B
AR ROR e TIV 2512 (B e 6 A Y ~18 % JL#
g AR PR A T TIVE e [ AR SRR B LAIV
TE 2~17 % )L EE X6 0B 9 PR 5 R AE 78%~87% 2.
0 762014 4E 6 H, 26 [ G i i & 7 4
( Advisory Committee on Immunization Practices, ACIP )
A 2~8 % L3 P LAV, TIV SR LA
TS, 72 A 0 R G TG BriRaE i 2 i i HI B4,
HI HUiAi B = i gy B R ER . 5 TIV (19
PP HLHIR T, LALV 3 3 5 s e ff, 32 B AE ey 5
PR TR TgA BUIR A & R 1eG ik R H/EH
VB AR SCS A R R RN LAIV 5 31 d H3N2
RUF B B 1A HUATEEE T+ 2 A58 AN 43500 136 A
109 A, RN 38.75% RN 31.05%, fib 35 s T3
T HIBUASTE BB 4, HIND IgA 2 P8R 45
LR TICG 2 722 5, S ARk Sk AGE 1) —2 H
HIPSA TR AR, ATAES HINT FATRRIER =5 DL B
BRI EA K™, £1X) 2~3 % LEHEFD LAIV
TgA BP9 23 B 4R 8 4 0 B HINT 29 3
LATV ZEHH Y TgA LR PHTERAE 26%0~39% , ‘G714
IgA iR BHPE SR ALE 12%~30%, H3N2 % IgA 44 B
PEZRAE 33%~48% , I LR 2 7E 20%~27% . B B IgA
PO BH P R AE 46%~59% , ‘% EE ) 4 FE 14%~38%
HINT Fl H3N2 i 45 R 876 [ AP SCik i B F Y . B
RIFE R ZH TgA PUARBAPEZ 31.05% , % T~ SCHRHRAE , 7]

AE5 Y4F B RURAT IO A OC, eah, 45 R WoR i
A IgA Briksg K 2 532 h B 39%~23% 1Y
HI BT R T 445, TeA HURK IS 52 5 Mg ke
A HI Pk 2s sl = #OC M (P>0.05 ), 5 EAMRE
— B, ANF T IV, 4550 LAIV 5 SR TgA Bk T
N L HRA s T A R R A L R
JFFSR , A SC ST 1) IgA—ELISA K630 77 4 o,
PR B AR TR, A LATV B8 W RN LA s 225
PERRF LA BE e T A
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