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ABSTRACT

Viruses are obligate intracellular parasites which cause infection by invading and
replicating within cells. The immune system has mechanisms which can attack the virus
in extracellular and intracellular phase of life cycle, and which involve both non-specific
and specific effectors. The survival of viruses depends on the survival of their }liosts,
and therefore the immune system and viruses have evolved together. Immune responses
to viral infection may be variable depending on the site of infection, the mechanism
of cell-to-cell spread of virus, physiology of the host, host genetic variation, and envi-
ronmental condition. Viral infection ofgzeﬂs directly stimulates the production of inter-
ferons and they induce antiviral state in the surrounding cells. Complement system is
also involved in the elimination of viruses and establishes the first line of defence with
other non-specific immunity. During the course of viral infection, antibody is most effec-
tive at an early stage, especially before the virus enters its target cells. The virus- specific
cytotoxic T lymphocytes are the principal effector cells in clearing established viral infec-
tions. But many viruses have resistant mechanism to host immune responses in every
step of viral infection to cells. Some viruses have immune evasion mechanism and
establish latency or persistency indefinitely. Furthermore antibodies to some viruses can
enhance the disease by the second infection. Immune responses to viral infection are
very different from those to bacterial infection. (Immune Network 2004;4(2):73-80)
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Figure 1. Schematic presentation of kinetics of viral infection and
immune responses. Three infectious patterns are characterized as
slow and localized spread (top), intermediate spread (middle), and
fast and disseminated spread (bottom) according to viral
replication and spreading. A cytopathic virus (left) is compared
with a noncytopathic virus (right). Adapted from reference (1).

© Holg 2 & QAR
S}, M Zo} A g 318},
o] A7l Fol Ak WA 9
A, Wedutg o e A dm
QH #H 2, "AAE
ATH2-5). vholH = 2+
St A dAHA o2 TJVW] 9} NK
AE7E B QAEHER TNFa 5o F=¥ =
7| AAE AL 713 disiA= *3"*‘6}7]_% st

Az vlolg 2 giE 849 o]y

2 JIE R o afH oz Aojdct A EEH
/3 wlolej e vlolgl 27t A2 EA|ste] AE §ro=
Wi E 5 7] Mol A E AE7} CD8+ AIEZA T = F
(CTL)°ll o]3f gtaj= o] Aojgtt. o] oA f =
u].o]a})x 3}2] o] u:]o:lyq]e 7L11-/\]7:] CE} ]—%o] ‘GJMQ
T2 gtk CTL W32 A e sFAXE 33817 o
ol vlol o] S B Huiet T JZ 9] vk Afo
o] A35tx FFPo] DA o] Fo|A =1}l upe} WS
2o 7 upoly & o] WolHHR EE WA g
So s Wwo] FEER 7} A A ko g
S8 = vpol Y 29 AT Fo| vlolg| 27t ER/E
wgl AgEs AE dA e ° v$ agHoz 28
FTH6).

HIA 2R A blo] e 29l Aol g T HZT o7
Exd gFste JPEYE=E WolAlA CTLY Holes
3|9 tAl EThT.8). EHM gyt o g Folgtk nioly
29 At A MAA g 2 Aol A s
XA 5F CTLY] QIAE 3| F3t= ®io] nfo]y e 7}
Ao AeAnt FFET o] A T HZFAA 7} F

Aol Ulet AT AL

EP

O

¢

l

_4

Z2HAFEGA N ATH7] MEAde FEAHFET
A vl GEe A 2F o, HWE WA Hhol# &
o A5 A Aol dFEe FERAHGEIAS T
AZE 3F3st7] Aste] FEAAGEFA A AdH =
H919) A= FYE 93 Wol7t M3 =2 H o
Aoolls Aol e s ARl s 7=
A dde] £o5A A

Gzo] 93} Welugo] ols) A7 5= a% e
ohie el A B F WALl YE FEE 9
Ewdo] EXelx Bt G371 Aol e T
npolg 27k &3 ol A& EA8A "k gl o
R A T B
dHo] ALEHA gt o]H AAE <= wiole} 2y =3
o W9 NEE 7+ 95 tx 9 A} FE
oA vlolel 29 39 2V 7Y £3s
ERATHO).

A &4 wrol@ A o) Ag-ole vpolg o] Kol
Belurgol 2AHOIE HPAT 2 WRgol

_4

A

[¢] :J_— T 0o

o8I wolE ] AL WA LA e WS Hold

Aggpolet. ol @ wholel o] A&H EAo] wolFHE <
e of ] 7oA EH 0.2 o]l o] FolaA

WRSEHE A ES) B, Mg Jaz 5 @

Aulol7} AR vholel 2% o] M, vholg2E o] 1

Z5o} Wejukgol & W ¥ & Q= FAAR

A7k ATE) JHES PRHACR WIAI)E BWG

Wa 5o wE 52 5 4 9o

whol g2 AN HAAL 4. wpolg 27k wA

=ZHH BA7L A5 E o] n OIFH 25 A3 Fgske
A FAE A2 F34EE S/AAA Boh10). B
olg) 27} HAldl 3 B8 7|HL AA 37HA

2 9okt AR = 27 794 71#A G niolg =9
73%011*19} o] nlolg 9] Hol A BA 7} 245 E
™ Clg, C4b, C3bS} 2& WA 27t5o] nlolg~ BH
o FolA o] nfolgart Aoz AfetA He
ZAMNE B EAshs &A1 AT 4 A 3t
= 71-o|th(11). EAl= vlolg 2~ EHoA BAV &
Aetd o FAEE BAxRZ o] nlo]gs HHe F4
Hoz RasA HH HAFEAS 2he gaA 2}
Hol B 25 A XA nlolg~E B He
7130l th(12). AAE H7F EA 5= nlolg 2] F$
o nfojeiz EHe] HFABFA| 7} P = o] vlo]g)
FHe Frgo] AAA wpolH 2yl E3Ee 71Ht
(13). gutg o2 o]gj3 7|HEL FAo] 243 Aot}
(Table I).

AR plo]g Ao LHEE gulAde WA 7)5S



Immune Responses to Viral Infection 75

Table I. Mechanisms of virus inactivation by the complement system

Type Complement components

Mechanism

Phagocytosis and clearance
Virus coating
Virus lysis

Clq, C4b, C3b
C5b-C9 complex

C3b attachment to virus

Uptake and destruction by phagocytic cells
Prevention of interaction with receptors
Pore formation and disruption of viral membrane
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Table II. Viral proteins block cell surface antigen presentation

Location Viral proteins Mechanisms
Cell surface HIV Nef Rapid endocytosis of cell surface MHC I and CD4
Endoplasmic reticulum (ER) HCMV US2 Target MHC I heavy chain for degradation
HCMV US11
HCMV US3 Retain MHC I in ER
Adenovirus E3/19K
MCMV m152
HCMV USé6 Inhibit TAP
HSV ICP47
Proteosome EBNA-1 Refractory to proteolysis
Nucleus Adenovirus E1A Reduced transcription of MHC I genes
HIV Tat
RSV
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