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Review Article

Host Immune Responses Against Type A Influenza Viruses
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The influenza viruses are divided into 3 different types, A, B and C, all of them are known as human pathogens.
However, only type A influenza viruses cause both epidemic and pandemic influenza. Typically, influenza virus infects

a respiratory tract, targets a lung and causes an acute infectious disease. Influenza infection can be identified by a high
fever, headache, body ache and extreme fatigue. Host immune system against Influenza infection consists of innate

immune response and adaptive immune response. Innate immune responses include recognition of influenza viruses by
alveolar macrophages and natural killer cells. Adaptive immune responses contain influenza virus specific antibody

production by B cells and killing infected cells by cytotoxic T cells. Initially, influenza viruses are recognized by pattern
recognition receptors (PRRs) on respiratory epithelial cells and alveolar macrophages, which can induce efficient

anti-viral immune responses. Host immune responses play crucial roles in defense against influenza virus infection but

sometimes these may contribute to immuno-pathology, which results in serious tissue damage. In this review, we went
over the understanding of current literature on subtypes of influenza A viruses, important viral antigens and anti-viral

immune mechanisms.

Key Words: Adaptive immunity, Hemagglutinin, Innate immunity, Neuraminidase, Type A influenza viruses

INTRODUCTION

= 77](common cold)$= 3] tf2w, 717|E do7]+=
Hio]#| 2= oftmnto] g 2, gl Hlol ] |

e ii‘)r‘ﬂ}o] R EIS - A 04 1:}01:0}\:} =39 7
BEE JAEFAL vlolH 2= ARk 7%, AA7I,
TORE HA= Hpo]|ze

fo -
o
jincs
S

= 5= 06H 4
AT volzl i Al A B E A A9

7 4
A, SHE AR S S e

A9 X@J é, A7ke 7§ Abgel gleol rﬂrEﬂE
S} (1), AZFAA; vlo]e] 2ol
o= %336}711 2 A o
o= A Ut} (2).

Z3dA} vlolgj 2= A, B, CE Al 7HA] dEjrt &
Ashe 2izke] AAH P Fdsh 3). Al B wF
Abol Al S s ABS F 1F A9S 53

N
4
N
u
n2
nd
2
%9,
o
)
Ay
N
N
N
2,
>,
ro
f
4
Q
ﬁ>~1~
e
ed

)~0] g4 gl dvlZFE ' (hemagglutinin, H)
3} FrEhe] Y o] o] Z(neuraminidase, N)2] TFFsh 320 o
& BAls] Zqel Wt ozl 23] ARACKD O 1

*Received: February 21, 2014/ Revised: March 20, 2014/ Accepted: March 31, 2014
Corresponding author: Hyojeung Kang, Ph.D. Department of Pharmacy, College of Pharmacy, Kyungpook National University, Daegu, 702-701, Korea.
Phone: +82-53-950-8569, Fax: +82-53-950-8557, e-mail: hkang72@knu.ac.kr
**This work was supported by the Duksung Women's University Research Grants 3000001902.
@This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/license/by-nc/3.0/).



134

A} 4, 5). AZFAA vho] 22 B¥ (Influenza virus B)©
7ol A e, 5o Rt
NEFlA} ol 2o Hla) 34 3
= A7 Ak (6). 3L IZFA} vle
22 B Agol Hlsf Wolgo] zho} sdo)r}t tAys)
AL o= deA T (6).
= e i B L P R
A} A os Ui 5 9o, utelg]s %

1m N o o

A= -1 =
Al A oz whgahs EEAAE, e, S
AR SE ARl Sahn, STl vl S
o] L& THAIE FAE AL vl 3

AZE ?1]7%3]'% T HXF9 /‘3‘3 2 2L Aol
3 STAE A
G Ea L‘?ﬂ‘?}%%o] AI3E Etﬂﬂ QI
recognition receptor, PRR)E AF=A]7]™, o]ol] &/dstel
SRS Hlol °]X}—§‘ = 0}74‘/} AL Alol
E7RRIS EHlste] &
&k & pole s HAs e %E&}*ﬂ.‘fﬁ‘/} X}Cﬂ/‘éﬁﬁf‘ﬂg

2 41% IR SIS AT RS FE

[e}
o
K
sl
=
o
)
[
[
o
— Oo(«
é
)
]
Ry
&
1>
oot
o
|
o
—
o
[

_u;_ /Ho]]}q‘:‘ 5].3

B FES IS {4 QEFA vlelH 2 AR F
7, vpolg]ze] 8 Fakd Bl & nfolg s Wy
7)ol sl arzhel Wiz} ghel

1. QIS FX} HO[HA AE

TRHeR QAT Anle]# 22K Orthomyxoviridae

family)ll 48h= QIEFA noje) 2 AFL ko
o]d7F laL, FAATE 87]e] A= o] Fol (-) Ak
o] 97}t RNAY ulo]e]zo|t) AEF4lA} ulo]e] 29
F9 FeEnEl FuiaFEdd ey eel=s o
F291 o9 Fhow o5 Tzl we g di
(serotype) &% EFETE 5, slrtEFEIUI by
1310127]— 747} o Apgate] ool i Al
& ANt 1 Fiol wet ofdoe] HE T AA) AY
Z 27} vlolglAE= A Ko E AME U= 172F
glrk=EFEd okt 10572 Frebryuleol= o}y
ZAZ (8).
Hpolg] 2z izt e)%tol] 9128k ntEFE IS Hlog]
227F AlE] F]lshs AS =9k 4, Wa}u]u]tﬂo]zs%

219@01

H Cho and H Kang

At vlolg] A~ Yapoll At TS 27 o] blo]
22 JAbEe] AR WEEE
upebA et e At by dlo]=s AR A e
2 AREAL Qi & vlolH A5 B4

t} (9, 10).

H2 AAAeZ G884 778 doFl AZFdx} vf
ol Al T slw2FEdMHI, H2, H3)T 7 F5
o] FrEp Y Elo] =(NL, N2)dll oJgh o} o & B awITt.
%HW o8 A JAFFAA vlolg| o] ZdL v}

W s ey de]ze] &4t o] (antigenic
shlﬁ)Oﬂ ofs] WAyEw, gdRio)gt ojn] 4 A=
Fellz}h vlo]#] o] E¢d o) (mutation)ol] 28 WFo] o}

]—7(] olake] nlolelx FAAF A u)E (reassortment)

gk Wstolt} (11).
20%11 7] o1F, AIAA tifra Q1EF<l
g4 42‘4_0]111 2 A WA= 1918 Q1A -3

1 Z AR} Hpo] 2l AHINDE 21 EoF HA|A A
2500%F~50005F 8 o] S wjokQkal, 1957\A(H2N2)Y}
1968 A(H3N2)l| &= oF Wigl o] QIEF<NA} nfo]e 2
olaf AbgElTE 1 3 1997 FFollA A Q1A
doA eo] AMEtHaA FES WH 2R/
2} who]2122¢l H5N1o] 5338l on, Sn|
1918132] ~u|Ql 53t vlo]2iAE F-23|
o] ujole]s g H5N1JqL Ae] x|k A

At (12). 27 AEFQIAR= Aol Al A=A ¢
oz dHA sk b} 1997L4 ZFoll A H5N1O] A2
Abgoll Al 2+ Aol WA @A HSN1, HNT,
HON2 E}Y o] 7bellA e &2/ AEFA; vt

mlo rL

Sz} npola] 2]

rﬂ N

Ui
2

ro Y B Hu g

y

o
sl

=

o
oo

=

o

A
o

7
Hl
=

rr

HU>}L_"E_EFLJ;‘&MO

&

olej g PeiA glek (12).
2. QIZ2OUR} A HIOR| A0 ChEH AMEHTIST|H
EREE z%% A vholel2s 7hgdol T gake ol

Ae] A o]zl ol el(Table 1). H-g ool ula) 1]

SolHoli} A7k o whE WelAsuow Hole

o) 557] VAL FES Aeela vtele 2z BAIS

oAlshE B 2 4B Bk QBT A vhole it

ST vlo] 22 RNAE SIXshH=s TiEIA] 484
(PRR)°I| ]3] $1415]H, PRRE] &Fell:=
(TLRs), retinoic acid inducible gene-I (RIG-I) —L2] 3. NOD-
like receptor family pyrin domain containing 3 (NLRP3) “5-©]
Tt (13). TLR39} RIG-Ii= ©]F 7 Hlo]# 22 RNAE

toll like receptors



Host Immune Responses Against Type A Influenza Viruses

135

Table 1. Host immune recognition of influenza infection

Immune system Immune components

Virus recognition

Innate immunity Alveolar macrophage
TLR7, TLR3, RIG-1, NLRP3 (13)
Dendritic cell
Natural killer cell NCR e.g., NKp46 (21)
Adaptive immunity B cell (antibody) Viral antigen e.g., H, N (23)
CD8+ T cell (CTL) Viral peptide on MHC I (27)

CDA4+ T cell (Th1, Th2, Treg)

Viral peptide on MHC 11 (32, 34)

TLR7, toll like receptor 7; TLR3, toll like receptor 3; RIG-1, retinoic acid inducible gene-I; NLRP3, nucleotide-binding oligomerization
domain like receptor family pyrin domain containing 3; NCR, natural cytotoxicity receptor; NKp46, Natural killer cell p46-related
protein; CTL, cytotoxicity T lymphocyte; Th, helper T cell; Treg, regulatory T cell; H, hemagglutinin; N, neuraminidase; MHC, major

histocompatibility complex.
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Table 2. Link between influenza infection and production of
cytokine/chemokine”

Cytokine/chemokine Function

IFN-y Inhibits viral replication
Stimulates CTL mediated killing
Increases MHC I expression
Activates macrophage and neutrophil
Promotes T cell proliferation

TNF-a Stimulates macrophage phagocytosis
Increases vascular permeability

IL-1 Increases vascular permeability
Stimulates IL-6 production

IL-6 Activates T cell

MIP-1B (CCLA4),

MIG (CXCL9), Monocyte, T cell chemoattractant

IP-10 (CXCL10)

Monocyte, T cell, dendritic cell

RANTES (CCL5) chemoattractant, Activate T cell

IL-8 (CXCLS) Neutrophil, T cell chemoattractatnt

Activate T cell

*Table 2 is modified from La Gruta et al (36).

IFN-y, interferon-gamma; TNF-a, Tumor necrosis factor-alpha;
IL-1, 6, 8, interleukin-1, 6, 8; MIP-1p, macrophage inflammatory
protein-1 beta; CCL-4, 5, chemokine (C-C motif) ligand 4,5; MIG,
monokine induced by gamma interferon; CXCLS, 9, 10, C-X-C
motif chemokine ligand 8, 9, 10; IP-10, Interferon gamma-induced
protein-10; RANTES, regulated on activation normal T cell
expressed and secreted.
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