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[ Abstract] Objective To evaluate the immunogenicity of high-dose inactivated quadrivalent
influenza serial vaccines (split virion) for elderly people. Methods Immunogenicity assays on mouse as
research animal model with inactivated quadrivalent influenza serial vaccines ( split virion) were carried out.
Then rates of seroconversion and geometric mean hemagglutination inhibition titers ( GMTs) at day 21 after
the last vaccination among those who received high-dose (HD) A + B influenza vaccine, were compared with
those who received other vaccines by hemagglutination inhibition ( HAI) test. Results The result of HAI
test showed in HD serial vaccine groups, GMTs for all kinds of HA in the two HD serial vaccine groups were
significantly different from that of the two SD serial vaccine groups, respectively (P <0.0001), but not the
titers for A3 in one B dose first group. Further- more, GMTs for strain A in one B dose first groups were
significantly higher than that of one B dose first groups in both HD and SD groups, and vice versa in the
GMTs for strain B. The result of the assay of the impact of different immunization intervals of HD serial
influenza vaccine on immunogenicity indicated that the immunity responses in 7 or 10 d groups were higher
than that in 3 d group. Conclusions It is a new method to prevent the flu for elderly by HD A + B serial
influenza vaccine, whose HA dose per immunization was reduced into two injections, worked best when the
immunization interval was 7-10 d. The protective immunity can be improved by selecting immune procedure
of the serial vaccine according to the epidemic type surveillance of influenza virus A and B strains.
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M REBREMERR MEEREK, LE
70 % LAk BT B R AN 4k K A 6 i R s
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BENET  HANRBEHTEFEANRPAT,
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T B R T B RO R 9 60% 3 B H
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1 MRERE

1.1 ##

11,1 JREsEd R A 20162017 4E 3/ ZE WHO
HEFEFEH B - AL (A/ California/ 7/ 2009, HIN1) (A3
( A/ Hong Kong/ 4801/ 2014 ) B1(B/ Brisbane/ 60/
2008 ,B/ Victoria) fl B2 ( B/ Phuket/ 3073/2013,B/
Yamagata) , M 3% H B &K £ ¥ b5 5 2 6 BF 5T BT
(NIBSC) 513 . R AAL ALK E S HBTR
BFEFEHEM RS NEABRENENSHE
REHPAEN (AR ERNENITES R 2.2).
B ZHRABFTAMA LG FERAS D5
YA,20161001 (HA & & 190 pg/ml) ., YA,20161001
(HA % & 286 pg/ml) .YB 20161001 (HA & & 129
pe/ml) F1 YB,20161001 (HA & & 112 pg/ml) ;58 =
#HA B AN BERERMS T A
YA,20161003 (HA & £ 231 pg/ml) . YA,20161003
(HA &8 445 pg/ml) . YB 20161003 (HA & & 251
weg/ml) il YB,20161003 (HA % & 286 ug/ml) ;#5
MEMHFRRAANMENFERIS T 5 R
YA,20170601 (HA % & 199 pg/ml) | YA,20170601
(HA &% 273 pg/ml) YB 20170601 (HA & & 106
wg/ml) [ YB,20170601 (HA & & 277 pg/ml)

1.1.2 EERH KX A1 (HIND) (A3 (H3N2),

B1(B/ Victoria) #1 B2( B/ Yamagata) i /B J% & Fr
WESE & SRS % SR ET NIBSC; EiL
TEW W B £ E SIGMA 23 &) S A% ¥ LA N ¥ K
EfEf# O oG = AERERKMAE A X
ENELFINEERAF, B S H SHHW21-420; 4
KA Milli-Q K #4 JR &I § 2 [H Millipore 22 7], B &
A0 RIREG N A IKA 247, 8IS % V258025,
GRMEZ LYW G BRI Z ST LAR
RSN LS00; B EE KBRS WER LN
AR A R /A AL &S 5 KQ5200DE,
1.2 pFREHERE
1.2.1 SC#zhY.SPF % KM /MR ,18 ~22 g, 5 B
tFgEFELRIYBERER AR, LA,
BES~6H,
1.2.2 GREBRE EERFAHGIHARPZLUUT
AR BEZBHWALNE:

D, = D, x K,/K, x JW,/W,
Hb D AAMAE K HEH, W ASYIKE(Kg),
AERARRHAESYH KEARF, WA 10.6 /R
9.1M BRI A AR KRBT b F TS
MR MER SR 15 pg/tR/ A HE/DRF
HAABUNATFHRAREENEESEN R4S pg/
B/

A3 56 {19 75 700 B RO T bk M BE R AU TR
BEH 18 e/ M/ R RARMERI B 4 1 KB mE
R A B BE S T R bR E R 2 O M T B B R
BEHMERNE ASEFNBEA+BER HPAHSE
AL A3 RIMBEREFENE 18 ng/BR/A, br e
FE R 4.5 wg/bk/F,BH S BLAI B2 BIMBER
BB NE 18 pg/BR/ ML IR ERNE 4.5 ng/
B/, FAPRERMR, FXPHMREBEA+BE
HEMARNFEHRALAHEBENEBER

AT,
1.2.3 £kt
1.2.3.1 SR8 XS 28 /DR BEL ST

B4, RBEESHE 12 AU E, 45N BRELK
REH BRBXATGBHY . GREXBEY
BAWA ENBRRGEH ENEX AR
G B WHERENLBHGE A BEAK PBS X
H, EHE 3K,

1.2.3.2 SR & 4Rtk eEide a9 #
REEPL N9 A, 47K % A S5 BEEIR3d
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12,5 G M R 8 - B BE R SR R ot o 410 o
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N [FIET A PHAE B M I S 89S % fr e, MERIm
TR M =40, H M @ s <40,
™",

L3 FitHERZE SirS4/NRIniEHEE R i
B4 B A LA P 23 B (HT GMT) Y o 2 400 %8
REEWAER T YIUTGEE s i E R, NE
FitE  fE 4 HI <10 %5 % 5, 15 A SPSS16.0
Gt BT & S B0 1T Mann Whitney test K
WX PR F AT B E K 2, L P<0.05 K
BEWHER, “x"RR P<0.05,“% x"FRP<
0.01,“ « % % "R P<0.001,
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B R HE i 1 BH A% S 0 B 58 R B4R LA R 1
T
2.1 LR EMDLENERY . PAEENR MO

EE WE 7 A3 261 /R TE H P& R B
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2.1.1 HASFAHER.RRANEA AEMNED
1 PBS HI B K EGT4HA, HASE AHE B 4.
EBEAE AWMAYAFHER AR 74, EE
3o
RIZRE R, BRBERBEHAMSNE
A+ BEWH %I 3h Y 15 b & o g E Uik
SUEMMEE, &R 8B R aEdmnEF s
MERMENHERLIE THRENZENRREE
HOA3 B, BHEA+BEHAMEPHRLM
MEERPAMHEZSHRENE A+B EHHMRARE
EMEM, BFE A+BERAMFPH Bl Bl %
FhRHER IR FIRERE A+BERH, ik
RRABERGENE IR EEAMHEERYST
Bk EH, BIEEN, SR EHMFERERLT
ERRH, AR AR TRARAEH.
2.1.2 @R FARAE R B B K G 5 S T I 5
AR R i BN E SRR B A
MBERNAHE LRI R (X)), BREBRARGEE
AR MBERDURREE YR TR B R K%
20,4 B2 Al Bl 1 B2(P <0.001),PBS 44 LHi 1
BRIETE
2.1.3 W A+BEWRERE NI
2.1.3.1 HWEIRENE A+BEHSREEHYH
N5 AHJG BEARKE B AWMA, sfrm
K&, HFR T d,
RIGRBERIFENEA+BEBLLEK A
H/GEBHA, LREBHGEANA, KPR MmER
PUiR R TR PR E SRR,
2.1.3.2 WEENE A+BEERESHYEIE
R RENEHT (T2 ME4) B RERME

®1 FRGEMNERRBAE AR

Tab.1 Seroconversion rate of the assay of immunization dose and frequency

o M PHFE (% )

iR H R HH HA S (pg/B/%) S HARR " e - =
= k5 B (39)! 1 18 72 97. 44 71.79 69.23 97. 44

& ABWE B (39) 2 18 72 94. 87 97. 44 94 87 100

EBHE AK(39) 2 18 72 100 97.44  84.62 100
PR B BK(36) 1 4.5 18 77.78  88.89 8.33 83. 33

% A G B (36) 2 4.5 18 94.44 100 72.22 100

EBEE A®(36) 2 4.5 18 97.22 100 27.78 94. 44

i

*t B8 PBS(36) 0

— - + J— -

1 SR AR

Note: 1. The numbers in the parentheses are the quantity of the animals
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Tab.2 Comparison of the HI titers of one high and standard

dose groups

B 5 mARA eS¢

Al 120.40 +149.72(39)' """ 51.38 £58.16(36)
A3 64. 63 £78.23(39) 47.57 £27.88(36)
Bl 48.64 £65.34(39)' "™ 9.81 £10.31(36)
B2 191.12 £296.71(39)' """  78.47 £143.76(36)

T o1 S5t M 5P B HE O 4 590 LB

Note; 1: compared with groups corresponding to standard doses

F3 HENEA+BEHRRAKEA
YA B LR
Tab.3 Comparison of the HI titers of standard dose A + B

P BE K

serial vaccine groups

B SAHEBEA EBRIE AMA
Al 91.54 £118.64(36)2 " 221,96 +268.41(36) 1 " 27
A3 72.66 +74.68(36)*" 213.57 £200.80(36) "7 2+
Bl 41,57 £54.54(36) 7 17.48 £28.04(36)

B2 461.35 £559.78(36) " """ 2= 117.58 £495.81(36)

ELAERNRARN, EABEBESEBME ABMNILR 2.
BERRAFE, RK e S BR QA E 8 LR

Notes: 1. Comparasion of HI titers of one A dose first gronp and one B dose
first ones, when the total dose of immunication was same; 2. When the total dose
of immunization was the same, the results of immunizing twice were compared with

those of immunizing once

EIMERAPHEESAEEN —BHER T
FEA+BEHMIZENE A+BERHUNRIE A
A B ¥ 8%E 3, HHt Bl A B2 @Y i 8 R vk
HEBTEBEE AHASRAH Bl M B2 §yim £
ERAEHE RZ, MRBEBERE A BN EEN
H,HF AL A3 BmMERNGEBEER T AR

BAHBH AL A A3 R ERNERHE. BREH
BAEAWGBHAR Bl MmBEEIABE S%EB
HE AWAR Bl AMEENAFEERELIT*
B HEARAMN B AN OEEREHREE
RYBFHITFE X (P <0.001),

2.2 BHARA+BENRARANMNERE »H
TH—HH A + B B8 FIR S 1 6 b B 8] X 51
R, EENERRAEH K ABEB
B4l B AWMANTIA,PBS W HA, KEH
RN 15 R 5 RAR S H, W H AR EZEM
1% 3 d.7d A1 10 d BIWR S B/ BRI o B0

BER IR MR,

F4 SRR A+BERRERSEES MG ETRREE L
Tab.4 Comparison of the HI titers of HD A + B serial
vaccine groups

5 AMELEAEE B YA

Al 100.79 +84.07(39)2"*"

A3 87.43 +86.69(39)* 184.45 £283. 60(39)

Bl 129.27 £252.75(39) ' "3 78.59 +£159.65(39)" ™

B2 724.79 £949.36(39) ' 273 272.70 £ 535.68(39)

E LSRN ERNAR R AEENEERN, EABEBES

EBEHE ABMEE RSN EREN, KK GEA 58K %% 4 K
A

Notes: 1. Compared with groups corresponding to standard dose; 2. When the

ENELCBEEAMLSE
507.97 £555.73(39) ! ™" 3+

total dose of immunization was the same, the results of vaccine A(VA) given first,
and vaccine B( VB) given the second were compared with those of VB first VA
second; 3. When the total dose of immunization was the same, the results of

immuniztion twice were compared with those of immunization once

ARBREBANERARGFEHAMEAEEBHE
A AEBHBEAHHARERZNBERELSTER
A 2ugo

MFES A, MM BE R7dEEMAR
i, Bt A3 1 Bl ESHJF AY i 7 PR EE R N 93.33%
S , oAt - 26 X 79 R 41 SR A4 1M 3 FH % 5  100% .
BEE SRR PR G R 0 18] R A 18] R B e S IR U
A+BEHMBHEENZHKAEEEER,

£5 EME A+ B EN B SRR IS E R E
Tab.5 Seroconversion rate of the immunization intervals of

HD A + B serial vaccine

N PR (% )
BT SRR (d) X a3 Bl 5
BREER — 93.33 26.67 93.33 93.33
EAWMEBH 3 93.33 53.33 100 100

7 93.33  93.33 100 100

10 93.33 93.33 100 100
EBHEGAH 3 100 93.33 93.33 93.33

7 100 93.33 100 100

10 100 93.33 100 100
PBS 3 — + — —

7 — + — —

10 — + — —

5 YR G 5 B ) U R 3 R LA 7 0 6 R LA

FEE B 70 0K O 8 B O A A A ] (RD B o BUE — R A

BEAMBRENEA+BE®HTHIER3.7.10 d H#
MEERTERE, WL 6,

ME6TAN, BHREA+BEHANBREN

BRGEAFERMDNERSABRHER, ERHE
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®6 AR A+BEERLIA R X3 Y7 A G R SR E

Tab.6 The effect of immunization intervals on the immunogenicity of different antigens

3% 6] B i 4% F B4R T F (GMT = SD)
RS (d) Al BI B2
SRR — 66. 50 £40.14(15) 25.20 £21.71(15) 83.78 £73.63(15) 91.90 +92.11(15)

BAHSEBH 3 60.63 £75.01(15)

31.75 £37.12(15)

367.58 +301.87(15) 531.99 £642.47(15)%*

7 100.79 £75.67(15)'* 60.63 +78.73(15)"* ™" 335,13 £306.08(15)>*** 442.21 +289.89(15)>***

10 139.29 £195.79(15)**%* 57,80 £34.20(15)2"" 3"  367.58 £281.49(15)°*" 531.99 +615.73(15)%**
KEBHEAH 3 367.58 £429.40(15)3***  115.78 +88.31(15)>*** 133.00 £159.61(15)%**  133.00 +159.73(15)

7 769.94 £566.22(15)%* 7 **"145. 62 +318.88(15)°** 253.98 +164.69(15) 175.49 £297.21(15)3"

10 640.00 £412.23(15)%™"  192.48 +180.39(15)2*3*** 278.58 +225.872° 3"  201.59 +181.09(15)>"
PBS 3 -(15) +(15) -(15) -(15)

7 - (15) +(15) -(15) - (15)

10 -(15) x(15)

- (15) -(15)

F:L:ERIdSTdMEERFBEEMT,2:AK3Id 510 dMLEREE/HMR 3. AARA SRR EHEATNEREEHIH

Notes: 1. Significance analysis of the difference between the 3-day interval and 7-day interval; 2. Significance analysis of the difference between the

3-day interval and 10-day interval; 3. Significance analysis of the difference between regimens with intervals and the single immunization

A+BEWH, MR FEEFE3.7.10 d 5 3hY i 7§
PMEREBHES TRANERARAZE., SHE A
+B B 7 d #1110 d 4 /9% TH L8R T A R
BT3ddH, RINFHKIEL, 5% 2 0% 3 h@sg
R—H, EAHEBWHAT, M B EMBES AR
EEMBECBHEAGAT MABNEEHR
A7 BE B B3, P <0. 001,

3 itig

BEHA A LM B AABRKRESIENZ T
R R REFEANBLZRBIRERRE EREXR
WERMPFRILE, RREEEFP N ERRRE
FEREAEXRELFEABREMEEN AR RN
5% . WAEBFEANRENRT RERMEE" 15
GRS B W ST EA MR IR, 3
FEREMM TR, BREEMHEERNEY,
AR RIEA REEHFRBROREES NS
MEBERHAEEFEARPESURENBESES
Wt R M"Y, BRNESRENHENEZER
R, B P 0 AR R A R

BREFLABTHENE=HRRETY
Fluzone KB £ B "' | &3 & Fluzone 7 65 & LI
bR T R, AR HE R B Fluzone B4
B FEMNBERAEBEEES TRERNE
Fluzone, & £ K, &7 &M =# Fluzone & B
BHATEHRNEZETE N6 g, SMBESE
29 180 wg; 47 ok B 8 =4t Fluzone & % 5 4t 7
BHRMBERETER 15 pg, BIMER S B H 45 ng.

FEEIER M E =M Fluzone & ¥ 2 2009 4F 12 A %K
1% FDA fit#E L 717, B Glaxo Smith Kline 2> 8] 4 7= 4
Hr B B Fluarix T 2012 4E 7 A 20 H 42 FDA #t
HE BT . B2 EAE 3 T ) B O A R S
BOHFERTREE ZHSNE =M RS R
7L ERENER RN REREY, BRRELRE S
BH60 pg, HEMBER ST BRI 240 pg, BEM
BER & B B B0 AT LA 0 vk 5 S &) Rz S AE I 1
e Bk, AMRIRITEERTE NN FREE A
+BEW BEE SN AEMBE, PR EE, I
RATABLE, BREMERESTEBAMET 120 pg,
BTERE=MEANNEELE, HEHERER
MMHEZBOTMEZS, YR, W TFTEASHE=
MR, RS LLGES I MES - K ERER
— B B 1l & F 35 B I 3R S RN ER A B IR E, R
KRA—FAEHEFERBRREE TR,

A B N B S RRE R RiT R A+ B
EH K AL A3 RS M R E R &SR E
FARAHER B A A % ,B1 1 B2 BB R E R
TR BAARERNEN B 8, KRB RIEH, L
BEEFBA+BENERITHENEBA+BEN,L
AW BHEELXBHE AN, FHRAEEMEE
BERTRREE,

RAEA+BEHPEMBEESE THMEY
REEE , BEFESKENROMEZHRE. BRE
WA+BERMRERALAGLE BEWREFR,
HUiBI M B M mMBERNABESTEBEE
AWA;RZ,MEB G A BHH R, it Al
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