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ABSTRACT

Introduction: Rabies is a fatal neurological disease caused by rabies virus, the prototype of
the Lyssavirus genus. Rabies virus (RABV) has tropism to the central nervous system (CNS)
and its ability for replication leads to rabies disease. RABV replication in the CNS of majority
of mammalian species, including humans, leads to fatal encephalomyelitis. The combination of
virulence and pathogenicity factors enables RABV transmission from peripheral bite site to the
neurons through the neuro-muscular route and leads to infection of the spinal cord and the brain.
Prophylactic or therapeutic vaccine-induced antibodies are able to prevent the virus from entering
the CNS. In the absence of neutralizing antibodies induced by the vaccine, the immune system is
unable to control the virus after entering the nerve cells. RABV has the innate ability to evade the host
immune defense responses and is able to enhance the efficiency of its entry into nerve cells, control
host immune responses, and inhibit the antiviral immune stimulation. RABV delays apoptosis by
controlling the expression of its proteins and adjusts the survival of infected cells according to its
metabolic requirements. These mechanisms enable RABV to escape the host immune system and Key words:

to proliferate in the neuronal cells. Conclusion: This study review show the different immune 1. Rabies virus

mechanisms involved in clearing the CNS from RABYV infection and strategies that the virus uses i 2. Central Nervous
i System
against the host immune system in the CNS. In addition, mechanisms that the virus uses to replicate 3. Inflammation
as well as the interaction of the virus with the host immune system are discussed. i 4. Apoptosis
' ................................................................................................................................................................................................................................................. .

* Corresponding Author: Amir Ghaemi

E-mail: ghaem amir@yahoo.com

\\Y‘


http://dx.doi.org/10.18869/acadpub.shefa.3.3.113
http://shefayekhatam.ir/article-1-728-fa.html

WA il (pgan 0 )l gan 0,99

[ Downloaded from shefayekhatam.ir on 2026-02-01 ]

[ DOI: 10.18869/acadpub.shefa.3.3.113 ]

T B ol Mogo 1y g g SIS (6 ST (03 o Mool e DL

Sl et bVl w3l bl st Sl gl Sliios 5550
Ol el ol s (S pole oKl coetlagy oasails”

Ol ol olnl ol giail o owlid g g 09,57

VWAF ol e £ 1b iy gyl WA ol > ¥ iedl o @,b

QE
- 03

bed iz Galigisn (s)lo (mons Lawsi a5 wilie 0atsS Sujsls s )l o s)l2 100180

e iS5 Sl laalls 5 010 IS (655 50 (orae s 42 6)l0 o9 9 O9b o0 Sl Laug

o bl phlabin GladisS 21655 e (oras pu ;0 6)la gy IS 09d o0 6)la (5)len 4

P ovany JEI @lisilen 5 oo slayeS I (oS 5005 (o0 ansS Sulegllinsl 4 jmie Gl

Sighe 4 g Sluige (Sen (b gras s Goyb I gy 4 (darme 25 e 5l ) )l

@ 5o Gloyo b oasS (6K STy 5l o sl glagob sl 00,8 o i jie g el Ol

(Sy 3l B0 (5 slaceal sl QB o s (635 50 (a4 s 959 3 SRS

o ogpg wiboed (omas sladshe 4 ol o)y 5l an g pg S 4 0B G (el s

(e Slashe 4095 2L Wl go 5 0o plje (gl (2l slagly 5l 2 5 Gl S Ul

] ole mang e G (omgnand (ol S oo 5 Ol (el slagly U8

9 g SLjls b ) (Sgde slasle dli g Silaile 23U @ 093 Slactsn Olo JSTL

PSS Ol el el 5l 25 Sl le Gegng el (ol S (e el 095 Sl

ojlguals | 0 15 Sslite ol Slapenille (iR anllla () 1EAPRAMUI 35l oo Uy (srae (sla 5l
Ol e pee e g9 45 aleo pil 5 5)le (o9 Sisie I (635 e (s i 535y
v S Gl 099 &S alaeanilie (ol 5 ogdle S 00 950 ) 05 s e0liusl (535 0 (a5
ey el 0 ey e cos) s b gz JolsS (aizead 135 o olial

GojLS }»A‘ :J,.i.am-o OMQ‘; *
ghaem_amir@yahoo.com : Saig uiSI) w407

\\\C


http://dx.doi.org/10.18869/acadpub.shefa.3.3.113
http://shefayekhatam.ir/article-1-728-fa.html

[ Downloaded from shefayekhatam.ir on 2026-02-01 ]

[ DOI: 10.18869/acadpub.shefa.3.3.113 ]

WA il pgan o)l agn 0,90

s 53 (w929 LSl 5l 5L 0590 ()9 AUl S
OYV) 00,5 oo omas

Mg el oud (Jsie slaggyg bawsg SIS Sl Euly
b e Mol O3l g (owgpgd (Sl sl
lacewgie s BT slagobe (Sl5313 4 j2ie o5 0ud
@ 0 bsle cpl 0ebise (F9ys8 Cdb @ e (g
aS wlols Hlas Sldllae il o 03g)] (slacys,gs Bi>
CDA+ T gl Jsbos & aily pacilSie b B (slacomssis]
Gw).v ‘) ﬁ(\/NzAx) ‘_Q)LQ U¥9r9 4.;1.{‘- OJHSGH} ‘_gl.ég_g\)l;‘su"
a5 TFNY adgi a8 siaiine lasetdls 51 29,5 ailed oo
A&l eely CD8+T g CDA+T (gl Jsbhos Lasgs (i 5>
o e o VySealyy 58 sla oo Lawss o Jo5), 25
sladoke & a5 098 oo e (FoF S 50 (Sl olx
...\.Q\)LSA ‘) 6‘)Lb Y929 LY oéﬁ.ﬂ CNS 4 99,49 o)'l:_>| T 9 B
e b 093 S Sl 50 0)kg3 (5518 (o ng «ales 5o
Sl 5l oad ST g s plp 50 45 09 o0 azlye (i

(\ ©) Sl 00 Gw).' (g_g‘)" \)..\.C) LS'S)? C)L‘>

o2l s (£ (598 bl d92g o8, Je >l b
3,5 o0 CNS o)ly Jloas gy a5 oo b
Uy cde @ i cpl Cans Sod adad gyl o iy
S Gl Eoly 5l 25 g ablie )0 gny (b 9 (SIS
B> Guizmen g (Jeie laggyy Aoy 4 oad olxl
00,83 g (omal plas (9,0 4 Dy2lea Jl> 0 T sla gl
3 ooang opdledr ((A) wbloe (Syam (S95 S B oS
s Sl JRal5 & e 45 00y Sgw G (e
Gl Sl Soles o 5 dpdoe e (Al A

oS <Ll slogrtio p o5 35 w2 Gasb 5l )l eans
sleJsbe Oizloe 05 p2p Eel (B7-H1 aiile) o
5aS sl B7-H1 g o oot pis 9,0 4 CD8+ T
iy Sl sl obe dlwy 4 boee 5 0o Mlacyg 3 ]
Sdg g Hammlyadyn malal o uizmen (1o (nl 09l s

D)le 8 i Sty lacdlad 55 5 oS ool

sl Bl b ole (g ng Plite SIS (S5 5l Le il
oo 50 6ol (225 sl Jae 5l owe (bine (mac pusw
A L glabae 3 Ojgo 4 ugps onl gl Ay 4
(8,555 &b 5l Jlsl b e ilead Glp 2
B Sl S g dnlio Cusl 00 Jol> al8ilel Jas o
P 5 S)lerm IS 18 Lrnd sladiges § (g g 00AS
@hislem S @lo el (ol gy 4 e 2L

! Encephalitis

2 Rabies virus

3 Central nervous system
4 Neurotrophic

5 Colchicine

® Vinblastine

\\a

dodso

oo By 4 a5 CelonaS e Sl G sl 5 len
olw! T(CNS) S o mAE e O "(RABV) 6)&&
oS el T SB9 59,58 s S 5510 ooy D5 g0 Sighe
L s Bgzloa b 8l b (B3 L o35 eled B0
Slail a5 9 o1, (Alas oS o 5l o (lse (85
Sl ysiS nlo s Glnl o o5z se Lol ul (V) 93,5 oo Jaie
S e 9 S e 5 slo b agzlye (Lol Jole S iple
il & e Slse> 3l Bo)b 5l Gess S () el ]
smas LA &b 5050 5 (g (g g bl se JI LB
ol looni S b 2aSly 5 (Hlae Seo b lale
2 s D)l (oS GusSae JUil Ay & cilis
TRl 5 e S 8555 L alias 335 o0 555 0
ol Sl 0 595, (oSt Gl JBWl05L plgrea,
Oyt codlsnST (lpz o 0 Gusns S5O el
59 (529 0 olS 8 wSliaS lsieds b 03,956 Caws ug g
ot ;050 5 (Job o )3 g9 iS5 Cesl 0l asuice
@ iS5 5l da 0ad wdgi slamgpg camd e &5 CNS o
i plpr )3 o cnl 4 g sl Jie lagg,e ple

(V=0 anly oo ,Lazl (635 50 (orae

5 S o0 009l 1 layg,si (g lasl job &y Ly Lo s
Blos Zeow @y o2l DUl 5l g (s9a 09,58 4 09x8 S ]
Sl S JSea e bl sl wiS e &S5 > jae
Sl 0ad 10 i) oo Bl 0ud 4 dasex Clac! 5 )b
@ Gk orl T Nlgoe G 5 99800 B 5 Bl & o909
Ml g 65l g b Cigie (FeV) 0gd Jiie sua (le
ol 4 e e o eSaia ) il el ol 4
oll g (S5 Jleiml 58, Vb 4y e ol (nl 09t oo
5 ooy JES| A5 2 heSS 00,5 o0 (g g JUl Jloix]
O (losyely Asgi ay (K S0z (e 4 (3990 Jlis]
«omae sl 4 gng 09)9 2L GRIB 4 e &S
o] s G 52l Cailens ¢ Johes DUl 51 6510 00 100
@ ooang S99 bl jo (A R) ojls Jobo sl wlas 4
arlye calize Jolpe o ol calize gloous b og g
lowg 4 (owgny D3 (SBIE L 2l &b jlalas
e (e (ol Gl oot b g ey g (smoge B>

(Vo) o)lo (A5 (g9

s b ¢ gl ol 43995 JLdd 45 g g gl 518 0
é}wu;o 4}‘5.41 ol <]l odjﬂ 6uus)y Ja.w}s aS @‘Q ‘;.o.:‘
o lazmil )0 g (Jahe slayg,e w9y S e e &S

7 Innate immune system

8 Chemoattractive

° Virus-neutralizing antibodies
19 Neurovascular

' Interferon


http://dx.doi.org/10.18869/acadpub.shefa.3.3.113
http://shefayekhatam.ir/article-1-728-fa.html

WA il (pgan 0 )l gan 0,99

[ Downloaded from shefayekhatam.ir on 2026-02-01 ]

[ DOI: 10.18869/acadpub.shefa.3.3.113 ]

2r o Jbop lagbae b amlie 1o 5LuS (9 0 dedan
Ol rlple (9B o0 ks o e Dj50 4 6le Cigas
5 g by>d ol Gojbo Sl Gug g o5 0l 252y Jlozod
WSl oed 92 4 pazio a5 cenilSe 95 Gotg | Sl g Lo
0,18 3929 galed a5 Jb> 0 (V) 098 Joy98 S o sl
O J318 50 en gl el el w3 so ()l a0 o ylis aS
Ll oy50 40 3l Sldlas ol smli:;il,gﬂ Lyls 0,

sl 005 5.8l Ml s )le el slen 5 55!

lag] bbb b bt s)lo oy g slodrgm 2l Lo
el 008 5hae oras ol coiS )0 seg | A (sl
osiivns BL3,| ool (e a5 Sl (pl a2y Ll 2SS
$2og)s 1 G Hefisn) 6o g nsSels Olo gl b
bug ool o> UG uiigpn oo Oglay (YY) 0,00 ool
A oefan @lub 63y 2 &5 Glasz il o GlrpusilSe
sladsle 190G g n Hlo 2ol Sed go (et 0,35 o
G2l Gkl )b il 2lisben b zeds 4 (e
SlapansilSo (ot 3 (o e 21 457300 bLS | 590091

OV ) bl oo (owgpg Sigre Jilde jo el

Sdse xS saand) aenliyerdis a4 e Sl
Ol adgl mls 005 o0 (550 ugpg (smas (b ywS b
Gt Gladiss JoB Sl g pg chog sladisS 45 amd
asw 4 Cud 4z B jsb 4 &5 plas 5 S )
GO9I Ojgo 4 Alwd s len (8L ciS 5L
G 1) sensl g oS oo ol (omas sloJolw 101, G (g

G bgyeol; )l Jiol 4G (18 le s ol plo
sl slp ele Gl a5 wilioo 55l o9 9 (2l lo
Tl S5 (g (sras e 09,0 (oo Rg e sl
Sl Jokw a5 5 )ls 5429 gupled gy (pl b all g0 sin)]
Colys 5o syle slis e danie sladisS 4 ooyl ac
el solel “_jojﬂ Shom bl wigd jeue] o cul (Ses

Ve YF) wiilgo Guplis 325k 51 o905

s 3| w9 3Ll 5o b BT (635 po L
HEE (55 po

b il o LT aS ol nl (5l slacigie yo galS Jlse
Sl o Gy9p0 Jele ws)le ugns ade p colais
I ol 0 sl Sallgn (g 5l 63570 (mas pims
Slassb bl jpam cul Cute bixlyo 65le ug g 9590 4
Cighe ply yo (Slalle AE ey )O (wgpg BALS JiS
6oL T bag ()l g g 502 w5 (TV0) 9iS oo Jlos
omspy Jlail lee widlioe Jolie opl Jolis colas]
0950 (2L pleol Jlos o ;5 00 3guzme g g (55Lwdls]

23,5 o0 Jobo by Bd> el 45 g0l

12 Eukaryotic initiation factor 2

CNS 3l worg Gl

Pl 035l Slocdl 5l gl o mang 3SL
S ol @ e &S el S st Sl Glagwl
Sl Sl 0 eogll cil o Slee j0 dgame Pl
°°5‘ﬂ S 9)9 o BT (mas i )0 Ll 1090 o (coa
‘) G u")‘ﬁﬁ ‘u;"""‘ GI-QG“‘L' )-" B L’ U¥9°9 Ja.wy L
e (S Cdgae &S alius opl Jdo 4 0I5 o s>
Sl g 2SS e J ST I 09 h s 995 gt &
Ol sl slp Sl Cosal (el pls 0 (w99
590 Gl 50 a5 1) b Gl Gl ax S (A VD) o ls
Lwgy 3 low woitd ale olg5 co Canl 00 il
30 3 Ludld (635 p0 (oras plaw l Cigae gLuSL
Sy 098 Sy omas phe S pugny SiSL S
09,52 )LBEJ‘ ©0yS Sygo myng booad ool slagys,s
ol ol cbs Jols Sdgin i spamailSs a5
Ly oong m2les Sy shol il S 9eS 5 bagrS gl

sl aisls eage p

Sy 9,5 Alide Glo gy Cighe lllas sy (nl b
slr Jhges 5 Jobo (ol Gl 93 y2 &5 was e plts
MBbos ($)908 S5 0 emas el ogng SLSL
ol el Alisn el le 9 Jols L(VF)
(SF e eras e 5l ang SLSL S (wgngns
slon) 45 sl (5555l gigen] o BALS yas (g9

AV

A e & (Gl Foly &5 Gloj s ng el Dal
00 (el egas (nl 5o ook d9u U a0 555 0
2 orans 4z B Lanil g iS5 5l ae el a5 STl
el &5 sy o0 SIS 4 098 Jld (655 0 (s p
sy s 5nud Gidplyigel P)lse com el Euly
w5 Sgie Gliee wlsilisisanl slagul lé o s
P bl (K gy S @l len Sl 4 Ss)8
At Glapasilie (o g (K55 3550, Alis ()l
959 SO 5l 555 e s e $5LSL )0 S

2,5 el S 5 le S99

S35 70 (S it § (5B (w9399 SO HS 02 p

Qlf.".’ Mls ‘5‘).3 )i;'o J>o|) L= as o)lo S9>9 JLe.’l.>| u.»‘
S s @ Jshor S o Caled 50 5 (213 s slo03
o)Ll 5 o)lse @ lioe aloz (] 5l a5 Wil ke sl
0929 SV 35 b 5l sl 5 g 838 Bd> (V)5
RNA & aisly 58 g p oo Jlad (¥ 5 55051 1 (Y
Gk Ol e e e el Wl oo a5 glans, g0
gy 4 bgs e MRNA Lo 00,5 "elF-2 5l jgaud
les Gl ol s ol 8l (655 e (ras i ;o LS
O e SR ez LS s n S Gl 0 &S
w55y b elagise (nl 2 oodle (VA Y0) 0,5 e )8

\\?


http://dx.doi.org/10.18869/acadpub.shefa.3.3.113
http://shefayekhatam.ir/article-1-728-fa.html

[ Downloaded from shefayekhatam.ir on 2026-02-01 ]

[ DOI: 10.18869/acadpub.shefa.3.3.113 ]

WA il pgan o)l agn 0,90

Sos= dis

ol opl S o o2l3 ONS cdb o |, olais! gob ol
b S iz T ool 0215 Sl 5 0 YL 5o
Cople a4y ainy cplpl (YY) wijls oliway 285 CNS
Szl 45 9,00 il oad 0391 ool 5 (509
S5l ) g9 rsol Sl ol yem a4y Sledll 5 sk
SlopcilSo glgil 0,50 50 () diva) ool polie 5 o5
039l CNS ;o (5 s cisae ol ualS 5 o5lSh jo

AYYYA) S os));‘ w.m|)5 ‘)

6 ows 3wl s yxia CSTBLI6 slo e o Il iul Coghe
@Bobye (Jlie j0 005 g0 (e )9 SRl b hids
Goas colais! sasS us gob sl ades 4 ol oS
Vo oae G5 waidlioe ONS 5l g ps s3lShy jslaiee
4 5obl adst Ol pas b alatse lise S5e s,
8y hll 5o Al b g bimsad o Slas o9
)l 3D el wgpg WlE el GelgrlS gl (e
Jlie 5 a5 48 g5LS, ONS 5l I, CVZF3
19518 G oS NFKB a3l slo yige .digd oo pulad Cdgace
Szl ;8 e 3§ riz 89S JUd g 0ainS (513 pasens
e 0 CVZF3 L ighe Ui 4y el o siogl 5 oo
szl 59,8l s TNF-au s0ss oS sla ) aiedon (3is
0dij 9 sl sl L bge Uy )0 GlekeeS pinnc €4 9 €3
OF) S gos obm! > CVZ-F3 o509 b Cisae 31 yile
oy N CVZES la wgns 3l J ool b
5 IFN-7 (gl 0058 w3l sla bge ,o L =l Cdsae

(F) 5,5 o &30 w3 L IFN-a/B

33 $dgame G CD8 + T sk 03l slo bge blie jo
4 6o any 3LSh 50 Ll lapasl a5l
Sl ol Con] Pl &S5 0 s 285 CNS 5l g0l 5T Al
slocisas cel g)lo Salis)len loage a5 Sloj o5
05....:‘5&..) 0l Jﬁ.o.v.o )310 LY CNS ul.er.” QB.M:GA IRERAY

(\c M \C\ )

009229 &3S 50 Jobw olasST g S18 Syl s
CNS !

adgi cel gl wgpg b Cogac aS Wleols olis Slallas
ey 5o CD8 + T 5 CDA + T (gla Jolus iS5
ozl Bl cel S cad oSy 5 S G
AR S et Spdee SeSgige T slacensal
CTL (558 slagly )l ooy & 009l (o0 sloasgs
Gl e 4 3sd oo 5l (ewgng g nghed 4 S
S5 Coghe 4 Cod (el g8 ;0 CD8 + T (sl ol
el lagze 4T (g sbdy ol cald attie Siwjoa
T ladobe JUl 51 G (mang 3lash o5 wlos S
il 42 5yl g pg adde Cbla> 5 5l ug g colais]

13 Intra structural antigen recognition

\\V

l) 095 (wgpgnd Cudlad Wiilgs o (g pgis slasal ST
ilanily b dpS gt 9 GlobpeS abanly b (Jolo 5] 325k 5]
35085 s s odell sk (o3 el a5 plasal
O YP) 005 o o9 3l (e 3LaSh a0 pomie 2ol
Sedgiw juf pedlSo b gl ol dauly 4 o3lusl
S omarg Ll Jle (g g RNA (6510 paseus jloe aiile
2 onge Slled il g e R0 Jobe 4 S5l
(\ 1. YV) O).n.\.:u;n u)5..a 099.” ‘_gl.QJ?L.)

ongd b H il 4z b ALl pgas o
itz Slisdon (956 0)IS oo Sl ()l patnd p s)lo
0 Slas by pgar ;o Jliz! s Cul a8 5 O jeo
gl )0 ans G (e oS Sl alis (ol sl
B sleely sams Jlal 805 .5 G ylgacdas ool Jolu
sl ogzg pae S jg0 10 S oo Joe (50l ST 5l ol
Sliend Jleas Lgw o L agzlge Sl )0 Sllga oy pgas
GF Sy (VAT Wigd oo Sye o s)la w909
2B e 2lea s)le esng ade p golazs! ol Sl S
Sl B a5 JYL ansdisily b ooy 2ln o > ol

bl A2l 00iiS Eliblone A o o jie

oz 3l «SiBge,e wans LS elaieds sl ]
baisS i (soby il S e eslial eFlisS enilSe
Sgaze 1y gl wypg (Jokw 7B slasl wlgs se g s
Wloy 6ok Jobw Sl 5 (sl Glapacilo a5 wiS
4.1 Y929 &A.HSGHJ GLQ(SQLJGQ‘ ‘_;‘l&u,«:)ls )l L_?))
Bl gyla pugpg plp o bdle i solaidl Ojge

LAY 7Y) asl asls \.\.u‘ysa ‘_g‘d_'slf..\.;.? oo Sloc o

J=lee 0 ol wgpg dde 5 cdadls In vivo lul,l o
sk & Jobw jLasl 51 dgG slasob gl &b 5l adgl
L aS ogpy 4 o9l slaJsle aiS oo s sl 929
32 WS o (ol Spe Jlas sl ge axlge (g0l S
b wgrs dg woobml adg 4 paisy S )90
3 omans G5l aled 50 5 90,5 g0 999700 (6 fida S oo
ol sl i a5 cl Hear BB o5 o &0 CNS
0%y e 3 g eomag S3leSTy Rl el Sl (S

(YY) 39 oo 0 005” GL“QB)?

5 @ 005 S oGl meny wolad! ool sl
2l by )8 4 (635 p0 (omas il ey pg Hibe

(YY) abl oo 55900 38 ok (Sl 5 2ilo 55 (Jol
Wbl oo w9 g kol B ONS (slays)9 5 o (5 ke 5o
sl ysslade b Sledl elbs lapuile b Joko (! 5o
4 Camd Ghpke oM g diol Je cwgpgas
(2l SopailSe 0uS o Jloe! St gin lopasilSs
Oeizeed 9T 058l golaisl Gla o T daJw B (o s


http://dx.doi.org/10.18869/acadpub.shefa.3.3.113
http://shefayekhatam.ir/article-1-728-fa.html

WA il (pgan 0 )l gan 0,99

[ Downloaded from shefayekhatam.ir on 2026-02-01 ]

[ DOI: 10.18869/acadpub.shefa.3.3.113 ]

(T abli o 6900 5ol (g pgrd Hloyo sl (p 0l
JLD.Q‘ o w“ as w‘ oy sowliwe 6)L€b U¥929 0)5.4 ).)
&y G oo n 9 okt e S ol Gyb 5l ply
Joe @ Cuailes g pg ool jlasl jleBae la sl 5, »
Sl S cam S8l anld ol Yt Ll w6l oo
ol oly (plpls 30,5 o 55 wgpg @ eogll slagys,e
o2 @ e o 0 (855l3genl e sl L s a5
Slasl ghuw 51 2o)lse e e ) wopy (n! OlF e
(F7) 0,5 sleSh 55 5

So580g,98 SYMSIL al Q.lldfo)lo "3-?9()[5“‘" u.;la\S..\.o).a
Jebs 4 o 45 ool (ol gr (3 355 olyad 55 (3 blE
o ‘535)23 LgLan9l.w )'l MalS™ s ‘.AJSGA NPy oo
6o ailSe Vi a5 el g 15 Lol e (55, oae
e g pg (g5luaiilen (LalS 5,k 5l ws s (e
ol 45 Al e oas oogll (gla Sl 5, Slae i 5 5y 4
Dyl Ll S pae g Cogae (b S o alis

knockout gla ge I eslatwl L o Oldllas o
ol gyl wgpg Sad hxs dgw 4 AT olaige
Lis LB 5 T sloJoko don a3l a5 aiwn olag] aiiws
4 CD8+T sla sk 436 (slo_ge 45 >, sl o B
aS wilosls ylis Sldlas aily od wla> Cigae g4 0y
S sl CDA + T (gl Jslos 3l o0t e 5 (glineysS pid
0 byl Gz el 5 oud (Jole CD8 + T (gla sk slS

CDA+ T slosho Lawsi ool et 5 LS (19 8 520] (eiore
Loy gz oSe I MHC ol il o ol i
e oo sl Sldlae Jg o)l oo5_ﬂ slaiyg,e yo Q')“s‘;fl
“Dyg0 0 5D S (g 295 ) ok s“‘*j‘ (s )lo Sigae a5
slagsbslady 5 CDAF T slaJobo o)l (b &S (consilSs
JUERVRG ) JUWH PUETHA FEINT SRVEL JUPRUA g PP RVEL it Se
J2o sl SlapeilSe (ogaz 0 i (Ol su) o0
L ablie jolated o3¥ Ao «g)ld (wgpg adde cladlxe o

2 y5lise pal B 1) 0ol 50 (g)le ug s

1. Messenger SL, Smith JS, Rupprecht CE. Emerging
epidemiology of bat-associated cryptic cases of rabies
in humans in the United States. Clin Infect Dis. 2002;
35(6): 738-47.

2. Farahtaj F, Fayaz A, Howaizi N, Biglari P, Gholami
A. Human rabies in Iran. Trop Doct. 2014; 44(4):
226-9.

3. Morrison AJ, Jr. Wenzel RP. Rabies: a review and
current approach for the clinician. Southern Med J.
1985; 78(10): 1211-8.

aS wlools lis o plu aes oo &, T Jokw slaysls
Slss 4w 35 e plalde cblis> cys> b CTL
$9) 2 S Gz CD8 +T o sk 2alS dnvivo ;s a5
Cn5bgigas] ;o b CTL oS cenl S e (FY)
Al omas 7850 6050 Jelee 5l SO g aily s
S erdlbolas jion CDA + T o Jsbo sl a5 Jb> o
Bl gy o0 Hled 4 5o g pg ade Sbla> glagul
gl o oS (55 G ool g glad el ba ol o

(F1) 09800 (smgpg Sighe 4

kol o ol sl RNP) (cwg s (s notlS gise
ooz 3 03903 <Ll 1, CDA+T (gl Jolos (glageasly 45 cuu
OSly g s e plo LT ool cpl 5l (sloves
ol T gl ks 45 sl ol s oagdie .5l abolie
Bkl eolaist slasol ST adgs wuils co a5 g s
OBl GEle 09y cEld liiea & ol
slogly o5 wiis ol ;551 wnled Cosli 25d o0 Hlyie
(5955 =99 SBOIE! opl Awy 4 1, Sblis el
aS el oals ool las wailazd ) s 5l gyl 1 aS (69)lee
aSh wileais S pe sl Wdyg,95 « owgpg YL og) SUS

(F0) Siloas jeugl Hl>o (CD3+) ,>loe T sloJoke

Sgi 0 e (g o sacigac wely 9,90 j0 a5 Lol Jlsw
ras s 5l g ns 63LeS LT oS ol dloe ()l
WS P2)lse s Yaxs o5 (cas ol 3 63550

Clunl 53y el 05 g0 SG58l9 588
Sro o« Sidgeyg slagmng Sl Fr e 5
basS cdadlre codlad L aS oo 0529 o5y slogol
wlbge plad ply JEU puille 2als a4 0B 09>
G oogll sla ol 3l sy s5luSl 5o Ylais! oS
U E I B Ve ‘515.1», ol 585 Caogs .ylo
Oy S Ol e (ul Sl eslaul (6l poniilSe

&b

4. Warrell MJ, Warrell DA. Rabies: the clinical features,
management and prevention of the classic zoonosis.
Clin Med (Lond). 2015; 15(1): 78-81.

5. Warrell MJ. Current rabies vaccines and prophylaxis
schedules: preventing rabies before and after exposure.

Travel Med Infect Dis. 2012; 10(1): 1-15.

6. de Souza A, Madhusudana SN. Survival from rabies
encephalitis. ] Neurol Sci. 2014; 339(1-2): 8-14.

7. Nath A, Tyler KL. Novel approaches and challenges

I


http://dx.doi.org/10.18869/acadpub.shefa.3.3.113
http://shefayekhatam.ir/article-1-728-fa.html

[ Downloaded from shefayekhatam.ir on 2026-02-01 ]

[ DOI: 10.18869/acadpub.shefa.3.3.113 ]

WA il pgan o)l agn 0,90

Sos= dis

to treatment of central nervous system viral infections.
Ann Neurol. 2013; 74(3): 412-22.

8. Ginger M, Haberl M, Conzelmann KK, Schwarz
MK, Frick A. Revealing the secrets of neuronal circuits
with recombinant rabies virus technology. Front Neural
Circuits. 2013; 7: 2. doi: 10.3389/fncir.2013.00002.
eCollection 2013.

9. Wu X, Smith TG, Rupprecht CE. From brain passage
to cell adaptation: the road of human rabies development.
Expert Rev Vaccines. 2011; 10(11): 1597-608.

10. Johnson N, Cunningham AF, Fooks AR. The immune
response to rabies virus infection and vaccination.
Vaccine. 2010; 28(23): 3896-901.

11. Chopy D, Pothlichet J, Lafage M, Mégret F, Fiette L,
Si-Tahar M, et al. Ambivalent role of the innate immune
response in rabies virus pathogenesis. J Virol. 2011;
85(13): 6657-68.

12. Lafon M. Subversive neuroinvasive strategy of
rabies virus. Arch Virol Suppl. 2004; (18): 149-59.

13. Lafon M. Modulation of the immune response in
the nervous system by rabies virus. Curr Top Microbiol
Immunol. 2005; 289: 239-58.

14. Chopy D, Detje CN, Lafage M, Kalinke U, Lafon
M. The type I interferon response bridles rabies virus
infection and reduces pathogenicity. J Neurovirol. 2011;
17(4): 353-67.

15. Fu ZF, Jackson AC. Neuronal dysfunction and death
in rabies virus infection. J Neurovirol. 2005; 11(1): 101-6.

16. Niu X, Wang H, Fu ZF. Role of chemokines in rabies
pathogenesis and protection. Adv Virus Res. 2011; 79:
73-89.

17. Callaway EM. Transneuronal circuit tracing with
neurotropic viruses. Curr Opin Neurobiol. 2008; 18(6):
617-23.

18. Kelly RM, Strick PL. Rabies as a transneuronal
tracer of circuits in the central nervous system. J
Neurosci Methods. 2000; 103(1): 63-71.

19. Lafon M. Immune evasion, a critical strategy for
rabies virus. Dev Biol (Basel). 2008; 131: 413-9.

20. Lafon M. Evasive strategies in rabies virus infection.
Adv Virus Res. 2011; 79: 33-53.

21. Licata JM, Harty RN. Rhabdoviruses and apoptosis.
Int Rev Immunol. 2003; 22(5-6): 451-76.

\\‘\

22. Fu ZF, Li X, Dhingra V. Pathogenic rabies virus
alters host protein expression in the central nervous
system: implications for neuronal dysfunction. Dev Biol
(Basel). 2008; 131: 83-91.

23. Wang ZW, Sarmento L, Wang Y, Li XQ, Dhingra V,
Tseggai T, et al. Attenuated rabies virus activates, while
pathogenic rabies virus evades, the host innate immune

responses in the central nervous system. J Virol. 2005;
79(19): 12554-65.

24. Zhang G, Wang H, Mahmood F, Fu ZF. Rabies
virus glycoprotein is an important determinant for
the induction of innate immune responses and the
pathogenic mechanisms. Vet Microbiol. 2013; 162(2-4):
601-13.

25. Brinkman DM, Jol-van der Zijde CM, ten Dam MM,
Vossen JM, Osterhaus AD, Kroon FP, et al. Vaccination
with rabies to study the humoral and cellular immune
response to a T-cell dependent neoantigen in man. J Clin
Immunol. 2003; 23(6): 528-38.

26. Jackson AC. Rabies virus infection: an update. J
Neurovirol. 2003; 9(2): 253-8.

27. Schnell MJ, McGettigan JP, Wirblich C, Papaneri A.
The cell biology of rabies virus: using stealth to reach
the brain. Nat Rev Microbiol. 2010; 8(1): 51-61.

28. Finke S, Conzelmann KK. Replication strategies of
rabies virus. Virus Res. 2005; 111(2): 120-31.

29. Blasco E, Lambot M, Barrat J, Cliquet F, Brochier B,
Renders C, et al. Kinetics of humoral immune response
after rabies VR-G oral vaccination of captive fox cubs
(Vulpes vulpes) with or without maternally derived
antibodies against the vaccine. Vaccine. 2001; 19(32):
4805-15.

30. Taber KH, Strick PL, Hurley RA. Rabies and the
cerebellum: new methods for tracing circuits in the
brain. J Neuropsychiatry Clin Neurosci. 2005; 17(2):
133-9.

31. Ugolini G. Use of rabies virus as a transneuronal
tracer of neuronal connections: implications for the
understanding of rabies pathogenesis. Adv Virus Res.
2011; 79: 165-202.

32. Gomme EA, Wirblich C, Addya S, Rall GF, Schnell
MJ. Immune clearance of attenuated rabies virus results
in neuronal survival with altered gene expression. PLoS
Pathog. 2012; 8(10): e1002971. doi: 10.1371/journal.
ppat.1002971.

33. Hooper DC, Phares TW, Fabis MJ, Roy A. The


http://dx.doi.org/10.18869/acadpub.shefa.3.3.113
http://shefayekhatam.ir/article-1-728-fa.html

[ Downloaded from shefayekhatam.ir on 2026-02-01 ]

[ DOI: 10.18869/acadpub.shefa.3.3.113 ]

\a\s ul......:b ey A)Lo..i: g 0)90

production of antibody by invading B cells is required
for the clearance of rabies virus from the central nervous
system. PLoS Negl Trop Dis. 2009; 3(10): e535. doi:
10.1371/journal.pntd.0000535.

34. Kuang Y, Lackay SN, Zhao L, Fu ZF. Role of
chemokines in the enhancement of BBB permeability
and inflammatory infiltration after rabies virus infection.
Virus Res. 2009; 144(1-2): 18-26.

35. Charlton KM. The pathogenesis of rabies and other
lyssaviral infections: recent studies. Curr Top Microbiol
Immunol. 1994; 187: 95-119.

36. Gosztonyi G. Propagation of viruses along neuron
networks by transsynaptic passage-a contribution to
the pathogenesis of rabies. Tierarztl Prax. 1986; 14(2):
199-204.

37. Jackson AC. Animal models of rabies virus
neurovirulence. Curr Top Microbiol Immunol. 1994;
187: 85-93.

38. Kristensson K, Dastur DK, Manghani DK, Tsiang H,
Bentivoglio M. Rabies: interactions between neurons and
viruses. A review of the history of Negri inclusion bodies.
Neuropathol Appl Neurobiol. 1996 ; 22(3): 179-87.

39. Hemachudha T. Human rabies: clinical aspects,
pathogenesis, and potential therapy. Curr Top Microbiol
Immunol. 1994; 187: 121-43.

40. Hemachudha T, Laothamatas J, Rupprecht CE.
Human rabies: a disease of complex neuropathogenetic
mechanisms and diagnostic challenges. Lancet Neurol.

2002; 1(2): 101-9.

41. Hemachudha T, Wacharapluesadee S, Mitrabhakdi
E, Wilde H, Morimoto K, Lewis RA. Pathophysiology
of human paralytic rabies. J Neurovirol. 2005; 11(1):
93-100.

42. Larson JK, Wunner WH. Nucleotide and deduced
amino acid sequences of the nominal nonstructural
phosphoprotein of the ERA, PM and CVS-11 strains of
rabies virus. Nucleic Acids Res. 1990; 18(23): 7172.

43. Perry LL, Lodmell DL. Role of CD4+ and CD8+ T
cells in murine resistance to street rabies virus. J Virol.
1991; 65(7): 3429-34.

44. Dietzschold B, Kao M, Zheng YM, Chen ZY, Maul
G, Fu ZF, et al. Delineation of putative mechanisms
involved in antibody-mediated clearance of rabies virus

from the central nervous system. Proc Natl Acad Sci U
S A. 1992; 89(15): 7252-6.

45. Kojima D, Park CH, Satoh Y, Inoue S, Noguchi A,
Oyamada T. Pathology of the spinal cord of C57BL/6J
mice infected with rabies virus (CVS-11 strain). J Vet
Med Sci. 2009; 71(3): 319-24.

46. Hooper DC, Roy A, Barkhouse DA, Li J, Kean RB.
Rabies virus clearance from the central nervous system.
Adv Virus Res. 2011; 79: 55-71.

47. Weiland F, Cox JH, Meyer S, Dahme E,
Reddehase MJ. Rabies virus neuritic paralysis:
immunopathogenesis of nonfatal paralytic rabies. J
Virol. 1992; 66(8): 5096-9.


http://dx.doi.org/10.18869/acadpub.shefa.3.3.113
http://shefayekhatam.ir/article-1-728-fa.html
http://www.tcpdf.org

