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Research progress on antibody profiles and influencing factors of respiratory syncytial
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[Abstract] Respiratory syncytial virus (RSV) poses a serious threat to the health of infants, young children, and the elderly, and
there are currently no specific antiviral drugs or ideal vaccines available. The virus is divided into two subtypes, A and B, which differ
antigenically and exhibit periodic epidemic patterns. The prefusion (pre-F) protein is a key target for vaccine development, and the
level of antibodies it induces is closely related to immune protection. Children generally exhibit higher antibody levels , whereas infants
and the elderly tend to have lower levels. Coronavirus disease 2019 (COVID-19) prevention and control measures have altered the
epidemiological pattern of RSV, leading to a widespread decline in population antibody levels. However, the overall distribution of
antibodies in the post-pandemic era remains unclear. Neutralizing antibodies serve as an important indicator for evaluating protective
efficacy, but current detection methods still face limitations in terms of throughput, standardization, and accuracy. Most current
research focuses on antibody responses following vaccination, which have been shown to exhibit subtype cross-reactivity and dynamic
changes. However, understanding of the patterns of neutralizing antibody changes after natural infection remains limited. Additionally,
there is insufficient research on the factors influencing antibody levels and their short - term dynamics before and after epidemic
seasons. This review summarizes recent advances in immune research on the RSV pre-F protein, characteristics of population antibody

levels and their influencing factors, and evaluation of neutralizing antibody detection methods. It also discusses the impact of the
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COVID-19 pandemic on RSV epidemic patterns and population immunity, as well as current challenges related to antibody persistence,

detection standardization, and all-age serological studies.

[Key words] respiratory syncytial viruses; pre-F protein; neutralizing antibodies; seroepidemiologic studies; disease burden
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T VAR L X R 44N Db s R ke ik, X 2
S e s 52 kG . CEAMRERE TR
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Y. ERSVIERGLEFE T, pre-F 8 FIE 75 515
= G R A AT DA AR R IR A R IR AE o B AR R
Mo 48 516 £ bR A Al , pre-F 82 KR
R RAZAL, @A BRALE pre-F 7] post-F #5451 72 b & 72
HARNTE I, B 5 34 F1EAR B G307 S, TR
Fa € 7SR A, MNTT 5 39 75 5 1 A B ) e
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AN A 2% G RSV 10 XU B &, R I, i AT 9038 K
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R E X, T f PR 95 R ) a1
22 WA MK FE R Z (corona virus disease 2019,
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#
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ST, T ECRSV i R BRI A
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&) BRI G NG 2, RG0S5 L 7 K& RSV
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SAFAF P B 45 1N ALY BUS A LIRS I
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RSV IR AT B UK A2 A8 1 [F] I, AT X RSV
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AL )L WS £R B TC 6T I3 B A%, BL AL T 2020 4 A
2021 4 ] RSV pre-F &5 H 1gG Hi ik K-, K W AE
COVID-19 KRATHIES 148, B W i 2o 2 ) LI RSV
pre-F &5 [ 1gG HiiA /K- 23 F [, 2021 4222 )LIY
RSV pre-F & A 1gG Huk /K F HE 2020 45 HBL T 50K
g £ 1 A, X 4R 738 COVID-19 XF AR RSV Hi44 7K
ST B, SR, BT T RSN A
SR NI pre-F 1gG HUAR KT 4 4E W8 B 43 A 4 55 )
BT FE 1 o LR, [ k3 1) 7 T 8 M S 7T, 38
AMZATIR IR 722 (. BhAh, RSV 5 M 474 X
BEATH G, FOmAT I R B 2 R AR AR
B, A A 1 A ZE AT i A S BE i AR
(1) 2 R — A 5 B K 0 s W 5 R G gt —
A

3 NAb: iHERIPFHE BN ERE

pre-F IgG A7k 1E S h BAA S8 X,
RERELE A RE B iR TR A B8 0, AR FT
UEBH 1 pre-F IgG HiAA 7K1~ 5 NAb K-V Z [8] £ 7£ B
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Fto KL, 51N NAbAE AP bR, 7T DA ok L ik
5 @R . NADb & —Ff 1 B bk U 20 ff 7 b ) B 8 2K 2
H, BE PH L B 515 E A M 1 45 5 IR NG DL
o4 BE L 40 M A 00 A S R, AT A i1 7 Jek
Geo H A BAE MBI R 8 1 5 08 55 3 T 4 E 1
525 G, BH LR B3 5 18 35 40 B AR 1T 52 A4 R A BLAR
e XFhEE G LSRR BE M R, H TSk IE W
WURIF & 278 AR 32 44 L, AT BHL LB 75 32
NG B T BB LR B S 2 Ak S5 S Ah, NAD I
A DAIE S ()57 PH R, 0B b BS540
IO ) B Al s %of T 60 805 5, NAD 59 75 R R0 SR 45
5, AT ABOEAME R G, S BUR R

RSV [ NAb i BEAS I H A7 £ 224 LR LR
T3 (FR 1)« 723 B D v 1A 5 (plaque reduction
neutralization test, PRNT) 1E N 4% 4t 5 7%, 183 1144
T3 75 78 BT R VR Al 04 vh A0 BE 7, &5 SR A 7T
FE, WAL e bRl (B R BB N GEH
T 5~7 d), H.45 F A0 3 W 5, Mk DL ST ol
e, il o AT 56 Cmicroneutralization assay,
MN) 5 PRNT J5 3 8481, 832 76 40 g 55 77 die b %2
21 0995 73 8O AT W, TS Ol o 3 Rl A
FEGRIM o 1% 77V B ORI, BT AR AR
&5 LB AN A R AR e R Sk b
o AR 56 (focus reduction neutralization test, FRNT)
ET R sOHER, il B 3 g R4 E 82O
JEECH , B AR R GEE AR . H

AR B SRR B R AR N R D
HF1LEE (pseudovirus neutralization assay, PsVNA)/E
N—FHFHAR, M EHH RIS RS, B
re A R PR K 5 TR A B
SR, O3 75 P 45 e 1O 60158 2 1 AT BE TGV o8 4
AP B A R 35 (0 T A R R R AL, T VEH I &I
i SEBRPUAR RN . BRI E, B AT G — ek
I YR T A M SI2 o AT R AR M Tk B B AR P4 1)
%, ARk — R R AR TIF R .

H AT, RSV B 7T AU 5 T NAD (B 78 2B —
SEBEE . Wang S B SR B, /) B AP Ad2e6.
RSV.preF 1 )5, TCIE A& A WALIA & B AL, # R I
HH B R B AR NAD &R, G2 % s gt
RSV (K175 B, A8 1 )7 7 A2 1 NAD 7K T B 1 Cox
SR EEXT 18~85 2 WA NIEAT 17 AN [R5 B ARG J7
) RSV W 5006, KL 18~59 % A N ik
& 60~85 X AN, AL AN I 124> H P, NAb /K
S LA HIE B, B S T R, (BT TR
JKF, AT BE B 44 s AL AR 5. AR
M7, DA 09T 22 4 b T W 3R Ja LR B %, T
X H ARG 5 PR R UE AR 7K T L ZE 0 28 S RF 2Lt
6] ) R GEVPAL TS T 20 = o 1X—BIR 32 2205 T DA
LTI PR S, R VE S AR G
PRNT i 75 1R AL 2 4 = 0 S0 = A B T 2, TR
ST B 1 B M CAORASE L P 5 T JHL A 5 ARSI 7
VR R AN AL, T BE M Bt 1R 1. 3
R, FERIE LSt L, B0 B2 40 )L J 22 4F e ARETT
Jee A K B AR A A I BIE T, A R L T I 7 0 P 4 B

F1 RSV HFFIAEN T 5% RIBREMER S

Table 1

RSV neutralizing antibody detection methods, principles and their advantages and disadvantages

Detection method Principle

Advantage Disadvantage

Plaque reduction neutral- The viral plaque forming units are re-

ization test(PRNT)

of cells

Micro - neutralization test The inhibitory effect of antibodies on

(MND

microscope in microplates

Fluorescence reduced neu- The fluorescence foci formed by quan-

tralization test(FRNT)

through automated imaging

Pseudovirus neutralization Use replication-defective pseudovirus-

test(PsVNA)

es carrying reporter genes

duced by antibodies on the monolayer

cytopathic effects is observed under a

titative viral infection have decreased

It is regarded as the gold stan- The operation is cumbersome,
dard, with accurate and reli- time - consuming (5 to 7 days) ,
able results highly subjective and difficult to

handle at high throughput

The throughput is higher than The result interpretation is sub-
that of PRNT, and the cost is jective, with average repeatability

relatively lower and sensitivity

Strong objectivity, high throu- Expensive fluorescence imaging
ghput and fast speed equipment is required and the

operation is complex

High security, huge through- It may not be possible to fully
put, fast speed, and easy stan- simulate all conformational epit-

dardization opes of the wild-type virus
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L RRRS , DA S 32 R 1 S S KR VT f R K. R
R T4 LA i » 1 DR A B A BR AN A 1 il

MR B0, A FRALIN 227 B %2 il
HohZ 2 LMEE NSRBI ok, &R
A PRAERAE T, RSV IR G AEAR B = 5 e 1, KK
Qe IF AR, T BHEA X E SRR GWT 7T AR MRS
i 4 5 SRR G R AR B T o T A5 TG T A PR SRR e A
ikt E PR B mkah 7152 . DIk, RGUT

A T A I R T AE o
4 FMIRSVIOKFRIEBERR: IRIRE=

DU BT TR 7R, 25 Pl s LI IR 5 25 (1 A4 K
5 NHERE 2R AEAF 7R 35 OC G . 91 2, VA JR i 7
PO B 2 3 Cte s T 55 )™, Harok
Yy TAEF  COPD F 3 FHIZ iy £ 25 (1 1 A 7K~ 38 ik
o TR ARES Y I A K I 5 AR IR
AIHE BRI SE AR A 5 BeAh, o 1T R 3
T S IR 25 A AIE e R 0 # 2 B (severe acute
respiratory syndrome coronavirus 2, SARS-CoV-2) £
IETE YT o VTGN DA S SN0 b S R U S
T3 BE PUA KT B R 3R B ZE AT A AL R LK
Fo ONBZEFER: SR )R/ RIR AL 22 5
ML CIn B K B D s @8 AR %
R G BEBRRE - N G BEBR G o 7 KL L 45 B AR B
PEH ] PR A S @G JFHE 5 AU IR K - COPD., 12
M 4o XL W PR S ISP A B 4 AT
SRR R WO (E B 5 830D B L 28 B, (=3
N B3 %l L e T B FUIR IR S 4 ORI i 22
St SR, 15 0y H B RPN E 7 AR, RSV RE 5
iR SARS-CoV-2 S5 AL W) A4k A Ak iR 1 A
R PR B A A AU, (5 H 7SS T Hpiid K-
5N EARHIE i A RORES & I SACHIE R
TN AR 2R 2 18] SRER I FL A+ R . 32
AU B E]— T 22480 COPD 5 RSV HLiA KT 5%
RWTAL, 45 RN H TG # R X —
FAEF RS UL R R A K.

RS IEFEIE RSV FUAR /KT 1 B B 3R, (H AL
MR 2. BaJLE B BHAEDUATE I R R GR
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