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! Cell-Mediated Immunity
? Vehicle

* Carriers

* Bordetella pertussis
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3 Antigen-Presenting Cells
* Major Histocompatibility Complex
3 Depot Effect
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! Non-Ionic Block Copolymer Surfactants
? Biodegradable Polymer Microspheres
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3 Cross-Priming
% Pattern Recognition Receptors
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! Fatal Neurological Syndrome

? Dialysis-Associated Dementia
3 Amyotrophic Lateral Sclerosis
*Incomplete Freund’s Adjuvant

wddn )Y LS Jee (ol sla JiSuw ¢l
S 3 b L IL wlatie dawslgasl Jl ol
DNA L Lobogs S Lobs i alie
03 Jlgsi 505 oo oyl b o 4 Ladiwe L S L
W9 B Yl gol Yomed (RG]l 390
P93 Jao @il a8 $awo poll b Lwsle
buwss o AT oo sl Jw APC
oo il s a5 Sl Jolw 033 umwT slad sdus
obisliods b S e s o sla Jolw b s il oss
& el ols Ylis wl iy &% a5 e
sle3 50 (5385 BRI b K59 )5 Slacmundys pud
o o9Me S Jac pise sl slacilsasl ke
Ao hla Judsysss 3)Sdes 0 186 Olgie ol
3,5 oaalive Lo wuleast S o3 b o sswlisusTs

V-]

L =lga sl s odwc glgil

(330 03 ) pglT Ko 5l wslga Sl

baws sla wilgnsl (ool sla Ko ailawlio
b ok hol 5l by )35 &) 5 ikt s
6l Sas & Sewwle [\W-V\] SliS se Ky
odile Al Alibl i e VI T lawss sl
65 b LT aF sun) 5oy &y a4 5T el
s 2 Ge Jeo @l Jme 03 0) 8T
Jsd Jobis 05T sl Ko Joe Slaial (slaauslse
5 [€] ol S ,Slo b (Judgin) ol olodpeS (55l
Gl e Johw bowgs b 0f BT o3 vl
IS & iz 358350 L8l 0J BT 5 03ias
oSee olT U3 s Jizul b sl 0 HuT Gl
b Gieal pisman b 03 GBT IS 28 2 vle) il
Lol cxl @5 oIl jde oyl [¥] sas Gl
5 <30T sl LTy oslsilsS TgE sss il
B9 [V -] ol oo csalie SuwSsig)es
S ) Obos & Slae JAIs 52055 sl & pslT
Jslsie [o,J,_'\I)S‘ Sl o B35 s Jals b


https://ejournals.arums.ac.ir/jarums/article-1-86-en.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-04 |

YA U 5 (Siogd Y33 4o giaze

Iam.ulin 9 wilgasl glgil

pudgilio JB sl ey Gsixe laculsasl
3o S ey b o &S pla wslgas] ey e
Ll B o 5 i3 e Olds (6t el ikt
obe) Voo 4y wblgasl (pl .38 5o Sl Ses
ol Ailg3 50 9 03,8 ST sy sla o) T
03 B3 J=o sla ol Ladis syl oo sl
b b e s BT sla wuleasl I oslauwl
b a)sSluns 1 smlsel (pl prized Siiws
& b G055 i & U3 et & 5l
PANSIS PPN ol sla O ol gol (MBI eyl Judo
oslawl BB wllgs 5 lwsl sl sy
03 oslaiml ana D LT B)ls el (s 3 505
5 0Ll 0aiif Jlosds wllsas Lo oSl 3 0
llgn s wbsl LAl 5 e oslamwl obpT
23 0e9) Ly s ol i e oslaiwl | Silasiss
03 e o bd o) ssixe MF59 sisle T
Sl oauh ol wiliSh) g buwgd Al DT
w4 b o) GBT T )3 ey 6la O sssal
Ol .3iS o Sl e olisT el 5 03,8 ST
2l o) il ailen Sigs) 6l o ks o) 3)ls
348 Joa (sslaid 6l 0 )5 e 4y solad sla )
as e sladslw 0 0 GBT Y ges el 5
J=e sl @ solaid Gla o8 Ly o) GET s
ST 03 Hes) Bla emdsel 35S Kb G235
S pieS oldl Yeial 9 251> (5 068 5 al) Sy
DS 5o Sl yE9) VS BT YswYse xé A s
Bl opbd 5 ssime (WOW) sla ogaulgal
o.xﬂsuil.?'q_.ugT)'Lé ol V3> a5 wawl ey V> T
s gow bl o) 8T b wileasl ¢l .l
Ol gl Sl 33358 Lol (ye9) 0> T Sla o sumd gol
S Ysmlgol S 5o ST DT s Hes) sla
iy 08 5 e oligS el e Siilgi e (WOW)
N Y Vsl gol & s 9 3daS il 38l ) waw
St [V ] 2)ls s 0eS s A)sSwns eI IS

3 Water-in-Oil-in-Water

5wl 99y 03 T I Gl o pbs ju) Sgize oS
LY saud 9ol ol odub s =l ) gus Joww o5
ST 03 e 03 BT Gl Yesdsal 5 T s sy
aF el sl STy Sl a0 [V --E-Y] bl
oSy Jold il osub oslamwl IFA LT s
(I by ol skl Jolas 5 b soley
G lid 5 Julss Solen d33s1aT LG sl
G S sy waleasl V] sl e s uSls
i S5 1) 63b iT sl LiniSTs ST lids
090 03 ol Bl Yol gol ols bl b s Lol
Sl 0 Lailes Jles ) CTLS susles ol (ySawe
olsie & guzmed L Ygudgel wilelos )l
sl wleasl pasle) duade & e ug&[aiw
5 A s e ptudsie dlan Jl eyl piis S e
Jl oslaiml s ogub ol 3l odub oslaiwl QS21

Ol 38l Sl el s S e sl wlgasl
asllbo < )3 debse APC hwss wida oliwe
Ssixe (O/W') LT s sy ysmmlgal a5 el
2 obse Jae 0> QS21 9 A s Jupawsd sie
o Jl pia b 5 auglio JolB 3 905 slml L)VYe asle
598 =ilgasl sgizmo yuwSly owgs a5 Sgy il
Blysmlsol SIS sob & [VA] b sl Juls
Pl & s 55 698 b wilgasl i)
Sl sla STy Giuliel & sxie Lol Siiwd
Sl Dok & Sgbse poleil S 5 G255 e
[V -] i Sase (He9) Goize & wilsasl ¢yl
VTR F32e S ) pulwl ) &F Hla STy
el s 033 o3ub Astau sol JsSole 5 JsiS1Hs
Jeial s [V] 3iiS o sl Soa 5 56 > (YL
Siilo s )T Sl S 90348 b g3 (e 9) ol 53T
VST Az )3 IS 39 Vgl slaals sin
L SolS slages) oixe L gl gol JI (5ol

Dbb 5o AT S ey Jiile Slsn

! Foot-and-Mouth Disease
2 0il in Water


https://ejournals.arums.ac.ir/jarums/article-1-86-en.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-04 |

WA wb e o )leud ‘f.m.\)'lg.) 093

)l Kb 5o la}lr; olliuls al=xo YAY

-1
T

-1

e

2
10.'&, ‘éu-"."
1

-
-

]lg Iltl ,II o 1.?':"""” Jlﬂ i
° 2

ol Sl STy Jolis 1 ¢ s sl Jslase sl
[€] spibso 2035 Jmo 0> p3) 5 pslsil )5

,,—jib“—nf--—* . R
p—

. as Fas

—ae WO (ISA 50}

Sl ks
e ode® 0 Aduwart —@—0/WISA25 e ele W/ O(SDTN

—=—"WIO MV (ISA 2086)

~-~a— WO {IFA)

LV]olinle 3T )3 iliks sl Ygmulgal ) Alge 38 59U (yrogalT I ST g paw N JSiis

60000 -

40000 -

126G galy T 2
:

B

PLG/DNA
i ug

'

0.  E
DNA

PLG/IDNA DNA
v ug Voug

HIV 409,29 PSS gag uj s oiis 35 DNAHI10Ug G1 b (SMdc JALS o yge0 43 a5 (N =10) Wy isge JI 5895 )3 190G gL HisT yins ¥ Jsods
L¥] 35300 (poal csanl 0399 (539451 JSu5) 19 )Sa0 b 03ub 0 3uibigs s 4 s DNA o ygu0 4y a5

NI RSV IS VRN CRIT'S | RN ) IEIVSVRP SRV
23 Usslsal £95 b (oo Jsb A sl gal

() JSb) el ol
03 Doibse ST alolely wilsasl g9y (yuils
ol 206 oS b T s pes) Bla Y g gol A
L9 ) ol sl Vol gol L35S 50 rcaL:;‘:I Pty
9034 ) u;sT[o:)L_w ob DT eel L (W/O)

2 5 s o Jsis (8 gsmsel 3 Slec
oo odsl Aiius Jlstel Lalixe la muslSe
Ol L3 05 GBT G5 ST 5 Yauib gexs
ST ol et 5 Olise &5 wul $2045
lallhe )3 sl uiie osmlsel £oi Gloe
odls ylis ‘uu,j.u MLy s Ay Ghay & (xS

"Inverted Dialysis Tube Method


https://ejournals.arums.ac.ir/jarums/article-1-86-en.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-04 |

YAY  Obled 9 Siegd juad 4o gase

Ic.m.ulin 9 wilgasl glgil

JSb e p9)oud [V -0V -] 3o 5o aid 5 b5
oslatwl Saliule )T sl uSls ys sl o3 yimd
WS sla Y Slass & Ly roj)'}._.g._t_J wlgs .38l o
Y] )l SR ans Gbe) 5 S 3 (SRl L
[V P

GER DS 9 NS e S b Jsess Gledl T
23 pojsmd [V-] i 5o Jwd ) CTLs s)lge
Jolis wlel aS jusheS  slacslensl oS 5
5 35l ooub oslanwl itwd T A S Jo rhudgige
O 03 Possm) Gl (s &F oo el Aliue oyl
eiloasl ol [V] 5gub JSie Suilsasl s acgazo
L s Sokw & o e Sl bl ) LT Julyse
Sl 99 s Jie wlsic &y [1-] auis Lie Jals
Sl Sl &Y 5 e poiomd 03 LsslasT Gugps
O 295l 5 el pules Joawslaws  Jelds
Soubse 0313 )3 Wil 0 15T i sl Lo
wanl gSen &5 HuSly Jag=s Sl )N ogul K
Il oslaiul bl axibls W 09 ) s & s bl o
S 2l U991 09598 )T manl e 95935 )T
ans L (6 p5L G5OT) SSOT abad sla sl Jl a8
@33 B 98 )T wolallbos 3 e S 33l o
D]l esls glis & pojow) & camms (bl
Olse 5 Jl Ly SOT calike sla 555 (slosul
S Dl il Milsise S Aisleie U
W Supd A0 e S Sbml el & s
L ro;),.if)T it el eluw § 0diS Joasws
5 (IEN-y) V g5 sla osiln eo ilgise
Aunly sl Fwl o2 9 (L-4) Y g9 Gl of il
Sopz alize Sl 03 GBT & wuus b Jolw &
Jda s Jsis f})',iY)T ool A )T aus
03 iz egls) il 55 el a3 B Lol el (w ) 0
IV = Tl oo il a5 LT 3,0l 3) 50

2 Monophosphoryl Lipid A

o sibses O ST s Mol asil b
Q9 AL (5o b e Ygudgel UL L gobg0
0 BT 63k Jlsse gamlgel HBls S oo
b 535S olwalT ol 255y Lol seibse ST
S sl gl mal BT 3 sy Bl O sumdsal
sy (pes) wirbs ) T Faisl,,) W/O/W
L wlsasl Joo pulle Lis oz ails Sl
) 98 =ilgasl Syge )3 AT Gogb A s
W32033 J=mo 03 Sy gezi pac aS b osls ylis
o s o) i Hlbil s ses wilgasl Jee gile
O 6 0l ol ol sl 0T & i) sl
Flie 03 B Yomulsel pized .l gsb5e
wblin F BT Il da 35T lawgs @m0 p55
JSi 0 1 0 BT sl b Silgspe 5 335 e
o el eullE A )ehy i8S wss melie
A S 5o Sl Sl iz LSS 1oy (6 )i
o ,JI.ST S oS &bl sla Jolw Sleal s
BT Jsian Joxo 4 1 o said 9 WSl xSlo sisle
03 GBT w3a 4 ailss 5o gl p osde S50 0
SIS oS 0 BT 0aulS ab e sla Jokw o
O oS ea e @b Ul ulsise Lol s
2 dg0s ok Jedw slie 9 wsliSs) g
allss )% puwlle wowsdi) il
wawgaid 69T goa LT .ol Gigg) sl wilgaal
Bl 9 iS50 Sy solald sla o5 o> b
W;M&ozjwﬁ)sgommoTsm&;)f
Woslgol £95 & dtumy ol VS LIS So Juews D

[V ]33,5 5o sl ols (sla (S gilw Su)gs

> 095955 )T 9 b 99
Sudodud 5 Jo puwlS Il Rl JsSis o po)sul
Ulycq;[o:a,ml,;slol,m«?ﬁmdfm
23l wilgasl g b o) ol \Ulg_}ZS Sl @i

"Delivery Systems


https://ejournals.arums.ac.ir/jarums/article-1-86-en.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-04 |

VWA b e o olosd P31 053

)l S 3y ke olSitils alzo YAE

sl JSobsSae Jl pan by S o> Ll
Jsb 4 5 Ao oslaiwl dgowdy Jobs (SslS
o pusls DNA LTI [Y]Jsh @lbw (6 pfedis

[Pa]assls Giul 38l wlay » 5 & Ghge )3 1)
a4 il 5o (S euls e YKol pSae (pal 2 osMe
Jod o JsUse “Ghsm slb i ulsic
[V]sit ostamwl CpG DNA alea Jl wilgasl
Sy Jilgsse ju alie FeuT slo JSobs »Se
9 g oslaiwl o Lidx sla gy =S
¥V ]2 590 L Gbse 03 CTL sl sl (yuixoed
6l mwl @l b amlie )3 JSE)Lsil wilsasl
L dbgesd slo mub 5 SHp=s b Gobw Siel
o JS8bosSee 9 b JS)bsib [E]aiS 5o Juoss
ool 5 Son olf il Juolis (BB wllgss )3

LV -] sl oo s

;MlmeﬁmﬂLﬁml,;sl)lomg)f
QLQ-H)}.QE‘MLS)LMUTOM&M@

s Jl el 5 olals I aS sibl oo W cigalw
PUTPVRCIC R PE M RS PR Y BV JX EFC R
& (ol sl sl § b Jl pidon L (i galiw 33T 50
03 piuu§ JSib a3 o 593l bl .28 50 Joo
O VS 9 Al oadh eslaiwl wslgasl Ylgic & sl
ovoRs sla pusly aes Ul el STy
Q)5 el 5 S us el ol sl plslaT
Quil A & 9ol Sl 5% .35l axs) IS &7 (FeLV)
aid 5 A )S gl wawgs =1 6 ooboe Jl &
buwgs a5 QS-21 yomed SluS s dsbe
IBa oolac cpl Jl usSee BB S35 giles S
adde 558 Solw Sl Tl S, b8 (s gib 0

A o (asuine [V - ANVKYXY] 2l ) ouT

*Delivery Systems
’ Quillaia Saponaria
% Feline Leukemia

L JSa5)bgili 9 L JSuinlg pSao

Solx slo JSsob Ao JSsobs pSue 5 o JSsob sl
P L ojlasl Hlas Sl s o uiwd S8 s 5
V-1--enm L JS8OL el s o jladl . adiume o slaie
JUasl b [V - Joublse V-1 - - pm Lo JS5)bs Sae 5
oalatwl b b w5 pouly Sl JSbs )Sae & ) BT
& 353 g0 & AT e Guiss b ey i
Obse diToe e 3,5 b Sk psod 635
S bse inlsl APC buwss o) ool wda
b T Sl ) 5 i i ) sl il
lm sl sle ol (PLG) Mla s oSS - o8- 35y
S wbleasl ylgie 4 L JS)bs xS walw
O ol 9 vl Ly wawldls & youds ol 1)
sla Jobs 5 auxy cauias JuSiw slgo Jl SN wlsic
o &5 sl ol e oleS 5 33 g0 oslamwl 9l
Sl JS)bs Ko Siiloasl HIL[) - YEND] s
CTL Glo gl slall sl Sul oSl - 55— 205y b
-YA] Sslesls glis p g0 polT &y cuss oo )3
[vs

hedl s (5 0 Jo3s5 L& JK5)bs ySue Ygese
e cadiS Jrass pals s & plssise Lol Sdiwy
S5 e boolbpdl LsT s el PRI
SBT Ol Silgioe Gl S slailsasl
Flie s il a5 sl LT Jals a5 slag)s
5 650 5l Kos (b PH sisle wnstw ool pis
JHS 00 @ oS wbblxe b el wlles
o Al s Shss sla pusly s Loges
Slsasl 3l Dals [V-]aibl ssee aulssse
L o s azi s Gab) 3 bl Sy xSae
Q) (5o M5 4 uizmed [V r] wuwl APC lowws s
4 olamwl Sln e 95 B Juusliy o JSi50bs pSue
[Pax-] ssls b STy DNA s wslgasl ylsic

! Biodegradable Bolyesters
? Biocompatible
3 Polylactide-Co-Glycolides


https://ejournals.arums.ac.ir/jarums/article-1-86-en.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-04 |

YAD obhlesd 5 TR0 IS Ao guaze

Iam.ulin 9 wilgasl glgil

Sl RLHBL (Gws s wissh Yo Ul e b
w9225 Jlasl sl uSTs )3 5 33l oad oslawuwl
sl S35 N Ess sy pmpR Ol
=8k ol 9 Pseudorabis FeLV (s
23 e bl ISCOMs sl a8 a5 gib 50
i 3l Lol 35)1s o Sla Gibgo 9 L8 Gibgo
wal oab osdlie Seld eie SO A3sT VS (oS

V-]

JBU sl yadin g
Joie b 0 BT & Jilgie Sz sl YL
oMy S aneis D LT o) Sl b s
s o) BT 9 b e » losas a8l
WYL 5 )3 o A A SS90 (Faud g S
b oslaiwl sla JBb Sitwd saumd 0 s el
eou 9 KLH G135 6 paer 308 58 55 Joolids lél
Slr Logec Laadous o5 b b 5o S5 paesal
oslatwl Lo plusl )3 s e S la usls
KLH L =uidgo b o5 (plasiy opizeed 3590
Jeolid S 555 ) el gl b 33 osub bglsce
5 il oo ps E-o s Loslyl Il Silalad

LV ]siblige Fon oo il

wblssbow Yledses ) shial sw) 5o pbs &
Sl Fuwl Kz sl saise sla wslsadl s
SOl & sy ol wlebd subl 6L il
Slr bl ol 5 dpbe Juaie Gl slows
ol el Sl Jskw 9 1 3L ST sla 0 )8
5 b wilgasl % lgse Cad £5a 238 5o s
a3 C3d JsOoe ¥ Josl s omp 3 oo bl 0335
Obal38l pule Vee s B 0T i el 03 T <
e go b C3d buwss a5 ol o) BT sl osls
oo ns oEEsllles  Jold ok s Db
Sk 9 bl s sl b QJ'JT ‘l)'.i|3l.6.iT

9 ol CTL sl sl S99 .;xj|}_;.)| ) QSZI

ST-0 oliil) V £95 Sl (S pialw g5 (paized
L 1gG2a sl sla b BT 5 (v w38 5l
ol s S pze Dl 5 [YY]AS Go Sy
Gl JS)b 090> gibpe aid S A JosS I as
S 0J GBT 5 Ssams Yo S S size S
ISCOMS LT a5 a5 35,8 50 b ok slin
ISCOMS szl s odme v jo [VE]S gubs 50 asaS
eailsasl Siidsed 3l Jlaie Silsize &5 sl oyl
Sl Jals ol e osde .aas Lals [ Quil A
5 Ssbse Juate Js,mls & Quil A ISCOM
Qwbls GRS @y ok slabie b &5 g ST
& Lossbs Sideed wlled by ol

[PE-¥D ] 2ubso Lials s 08 i =) gu0

(ISCOMS) (ogl 5 3o sl yuSlyoS

E-nm F)js a S Siel S =0 sl uSlias
5 Jopiuls ) o psiln Ssize &5 Silud
o on ST GRS 00 2 bS5 it 0 BT
23 [V E] Spib e anbls 4 @ JLS (Jol S 5
Quil A (Hugls sl S8 els sl sy
6l adls &y a5 sl S (U piuds 1+ ]l
Ly asls (ol Dgdbe Juaio uigslw 6 piesl Y
S5 b 3isbire @S @ S (s Jousss
L wsdorsud sl v GBT s JuSis 98
ol oulieS ol Bl Sl Sl el
s s 0ailS  Joaws ISCOMs [E]xs 0%
Slse 3 Silgige b Ol Sl el
LY ow sl C‘:wl,a_,;lmCTL A o sla sy
LV ]aiss s o o

Slosil 5 o5 Jin Shs=s sl @i ISCOMs
O U GBI 6 Gl bl A siwd (G el
buwgs 0 BT ©3x olie 9 Is ) B sladslw
oot & uSleS ol [E]aRs 50 Linlssl 1) APC

'Quil A


https://ejournals.arums.ac.ir/jarums/article-1-86-en.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-04 |

VWA b e o olosd P31 053

)l Kb 5 ro9J.c olluls al=xo YA?

DY o5 sl gl e (MDP-Juisel 35,15
le)T )90 & MDP- Jus 95,5 3iiS (5o S5
[Ve] el oad osliiwl FELV slagusls s
Jeiland s 55 Jrebge Sisle 50 ST wlanice
LW pojsm Jals kel "(MTP-PE) yuel Jsibi
b T 0d Hes) 5 Hes) 1> DT Bla Yl gal
698 Solw Fedl 91 o sl STy 5 358 5o
sla Jskw glesl MDP [¥Y. -] 8iiS oo Sy 1)
3bs Sl alea Sl Ao J3 I islie
9 Jubsssl sl Jolw o wuwgiwle & wumw 58]
Sl sl mb)s Srxe &5 & muwdby s
s )i 5 B-Cell sy yowsls IL-1 sisle
G Bl Sl mus 55 [¥] Siiid cawdly s pud oiis
I B 2 3l Joe wilgasl plgic &y Ailgs 50 jus
ADP-ribosylation abusly & a5 Ll S o3
23 i b Sblke s oslatwl @l S e Joc
A5 L S o5 ol Il S)ge 93 e Sw) e Jb
5 by pu il odib w) e sl 03 S w50 &
S5 bbbl (LT) wobs 4y pobus us 535551
(595 JDsesd sl gl s osde 93 ol i
6 ool sl Ao Syms 5w | CTLs
L2 s & b by e e 5 LT aa (Sblxe
OWEed 5 ulSlel S8 lawy Qi pieS wnpeuw
b aa b osld S e aF A8l 038 ads
bl sibs credl Bl 6 x5890 sla wleasl
s )9 & by e By Sl wawg
QbG35 Ghse & sy Gpb Jl ed)s
ol)&aafuﬁmu)‘oﬂ«?ml)o@l@m@ug
Srio bl me 09N S5 edb @i Ol L
23 58 Jbsesd el sl muly b 5,8 S,
L Obse V3 9 wuwl o 0393 wlinle)T ¢yl
Sl 5 mre 09,5 )N [V-] aub slml mbles
P sl G 8L Gslw s o)lses Jl cad Gl
23 Shol S )5 sdiwd o)l Showd (el

 Muramyl Ttripeptide Phosphatidyl Ethanolamin

25 C3b £n uizmed diwd Seuns sla 3L
aSiyl Jlosal cuwl osls plis uleasl wullss
g0 & ) B sla Jolw (pleduos sla wilganl
eal 353 Sl il 5 03,5 Jlad oloil e
sl 098l sl (SHS Ol S el 9 IS S9a9 39k
audl )1y Soas Ly wilgasl pl SHge > AF =l
U@)&Q,mloslxa)mmwl),)olcu_u
sobainl o) BT & wuws 63k GuT Fwl sw)

LV -] sl

W (5iS L )l 03ub 4id )5 (sl wslga sl
Alls Gl snd b (Jodw 6 oolgas YIS s
Gl Qlbsod aSiul 3929 b o ) sl I L
A o o) BT ade ) el Fwly it 0 gieul
DR35e Olull oo s LT L ol jea
A 6ld 035 35 (il Jlwd Jl wilgasl cpl wulles
s | plos (sl JUSus g9 b G1pb Sl '(TLRs)
wlygzs s [Y7]sndioe b wlbise 5elds
PRISL SGsns s 0391 38 oaub Pzl
busgs ond aLiS 5 ojubdsd T KP-4005.,5T
GBT & s b ol T gowly dilgsse wla
283 Ginl 33l S e e @95 LT L ol jed & (35
03 oslawl slp (HLyBL sl o351 ,8 i
el 5 oauh eudss pidie 2L uaa sla sy
as L (5 )L oSl YULS 9oy S N30l (lS) P
Juebige SIS el mhugs SIS Jpass i
MDP .ol Jlsd oS 55 3 (MDP) sty s
5 Juolie )5 o alen Jl )l oo oola il il
S o 395 (5 pieS (seuw wlinine Lol auie oLl
MDP- J565 55 3sle) iyl wlii b

Jusk N MDP-)5 Pusoubige  Fouinelsge

" Toll-Like Receptors

? Danger Signals

3 Propionibacterium Avidum KP-40
* Murametide

* Murabutide


https://ejournals.arums.ac.ir/jarums/article-1-86-en.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-04 |

YAY oo 5 TR0 IS Ao guaze

Ic.m.ulin 9 wilgasl glgil

ol opedl ol ladss wlallae A o> 4351
Glaawseils 9368l YU slajss L Lol wawl ool
Slryl o giddumwl & Ghoo ) wwl Ses CpG
GlwalT s Ailgsse b,sL DNA 5 i
ol 1S Jlaial .59 0ailS S ok 9 L& (b5 gilw
DNA 55 & CpG sty g3 Juosl b « pusio ol il
W) BT 4 awsils o365l b b STy DNA s

V-] b Ghals

@ (L gilw
olsic & L oT 6l u) 5 RU sils Gla s »
o Jl dgibse ais S b3 )3 W STy wilgasl
oo IL-2 IL-1 INF-y da (S sile ol
GM-) 3555 Locasusgloil S il 0isS Sy
ol sl % INF-y [V -] el IL-12 5 "(CSF
sk el (518 gl 3550 45 ol Sy 555l
I¥] 223 Gl salixe sla puslie Gipb I 1)
Gl Jog S Lo cnmslyilyS IS S e oS
S Jolw 38 )5 5 ilw Jled buwgs 1) adl sieal
03 [Ya] a2 e Ginlpsl 0 BT 6 oS A e
IL-2 5 IL-1 i85 wlinle)T Jl 63930 slass
I PYRPR UV RNENVUSSL I 1 QUETE] PEQU [l IV PRIV S5t S0
Saol diaw oS 5 95 VS wilgadl ylgic & oslawl
& s gl 03u9 G wols Jb Vs L ass ey Gl
Do &5 Saw) (o B3 4 s IS dea5 IL-12
25 ) o sl el s 4 D Glel Fub
Sl sse wilgadl S IL-12 da a3 5 )y 22350
Sl AT Shedl (a8 e ns saaly ws sy
owSly DNA ) IL-18 L IL-12 s 5 5 599
Jooam wwl oSes bl e ige FeLV
ol STy )3 A (5 03laul &y Laeyls sl
sl 03iS LS jw LT cuem yuized . Sdubls
Qb).)graf).g.)&o).)biémwlfﬁighu__dél

3 Granulocyte-Macrophage Colony Stimulating
Factor

Gileadl Joe Jotme a5 3ol Shoud pleisbu
ool puis )3l Hfew bl oo A dud wwl T
A syl Joaud oo & A s oml sl
& wwl w5 MPL 55 sdsssua (MPL)
393 )3 ieS e b A s uleasl wylles
(MPL) oT i 5 A s [YA-YA] oS o Laan
Qilg3 50 A i (Shoal piupw S 0IIST Jpaws
% ' GBA 5iis Sppm b 655 | s sl gowly
2oy K GBA sl angs JoBB 5 a9aa wslgasl
GHSL Il edd Bhie (3295l sinel S
Slgsse 3le b ¢pl .ol Cytophaga
s Gbse a8 L3 bl sile ilwalyT
Olits yodl 9 Mge wilgasl o 5 S K x5 sl
L GBA 85 aw) oo b5 & .ol osls
) wpmlgel b ol Jio )83 slawlsasl
Las 5 )3 I b 8l (g i Sedb g0 S )3
Ssmze Vb & Sikg) wilsasl b GBA s s
L s polT b oold U3 b sl T sld &b
S5m0 9 595 9 25 BT wilsasl ) yuSe yip
SDNA szt 315 il 33l (CRL-8941 yaulyss
538 Joe wiloadl K plgic 4 M3l 50 (2L SL

V] s (8 sl S 5 el
as Siwd e wlgasl 'CpG a3 93lS o5 oSl
wiige eyl . 3ibbso LS DNA Caggo aslive
DNA 25585 o5 wS 53 Jl s (5 o puzs) Liub
5 bl 50 55 0 CPG slaawssilS 55 53 b ol jo0
SDNA & cus w25 9 2LySL SDNA L
V-] Soubse 030 pid by Y-V ohlasbig
Pl S 0siiS Joass CpG laaws ils oi oSl
S Sy 1) 63l BT Sislsise AF Siwd eyl
G ool pse s DS daw) 5o plas 4 Logiad 5
[EV-EV-E-] aubl p350 V w5 Sl Rl o

S pasie Joid l wdlgasl ol s pbr 5

! Gliding Bacterial Adjuvant
2 CpG Oligonucleotides


https://ejournals.arums.ac.ir/jarums/article-1-86-en.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-04 |

VWA b e o olosd P31 053

Jad)l S 3y psle olSitils alze YAA

XLy Gl sl waws Ly s sl walgaol
o wbleasl a5 gi 50 oolaiwl Jan sl sy
6la 6 L aude oslawl 390 SO HuSTy sl aF
& s 55 ol Lop3) simlio Jsho b
Sobw Sl sld wish sl 25> sl wlgaal
ST )8 by wlgasl K bl sl il
Ao Sl L wilgasl g yiip Adiued &5 wusls 350
S s o piie B 0 BT 6 e 5 o mumidy
03 BT sl ol g5 & woplhe wlgasl
M Sose e £95 9 Gl el e STy
3539 egas wilsadl o ool plis ol ALl

Jome Olad )3 Lo 5 Nipibire il el Fuly
OB ls db) Jlade a4 LBy .S 50 wlled
9 b S o slml Hod S g 50 Shoiin 0
SIS Sea9 peS wadh b jube @yl b oS e
o sl pfes Lo (plfsbe JI (A 0 peized
TL-2 aa 1 Gha Dl .35 50 YU b siesl 353 35 0
sl 0k b yo (Sl 393 la Solew Sl Ay

V-]

EH9 £935 (5 0383 Ylis a3a Sl wslgasl sugs

bl calize salse b cawlite 35l 5 S)las 5 ilize Joc 6o pusle b sliowd ol s

Ol 9 3 Blaal jl 5% .abl e wslate uls sl il

L 3890 sla wleasl i do wlgasl 3)g0 0o

LT i 3l 9 el i JOI ppiie B S5 e
S gl Syl

Jsslass pusls Jls s ol ,ieS sl il

References
1- Singh M, O’Hagan DT. Recent advances in veterinary vaccine adjuvants. Int J Par. 2003 May;
33(5-6): 469-478.

2- O’Hagan DT, MacKichan ML, Singh M. Recent developments in adjuvants for vaccines
against infectious diseases. Biomol Eng. 2001 Oct; 18(3): 69-85.

3- Petrovsky N, Aguilar JC. Vaccine adjuvants: Current state and future trends. Im Ce Bio. 2004
Oct; 82(5): 488-96.

4- Aguilar JC, Rodriguez EG. Vaccine adjuvants revisited. Vaccine. 2007 May; (25-19): 3752-
3762.

5- Lima KM, dos Santos SA, Rodrigues JM, Silva CL. Vaccine adjuvant: it makes the difference.
Vaccine. 2004 Jun; 19 (22-23): 2374-2379.

6- Dupuis L, Deville S, Aucouturier J, Ascarateil S, Laval A, Ganne V. Veterinary vaccine
adjuvants. Abstracts / Vet Inmuno Immunopa. 2009 Mar (1-3): 248-249.

7- Aucouturier J, Dupuis L, Ganne V. Adjuvants designed for veterinary and human vaccines.
Vaccine. 2001 Mar (17-19): 2666-2672.

8- Alving CR. Design and selection of vaccine adjuvants: animal models and human trials.
Vaccine. 2002 May (20-3): S56-64.

9- Zinkernagel RM, Ehl S, Aichele P, Ochen S, Kundig T, Hengartner H. Antigen localisation
regulates immune responses in a dose- and time-dependent fashion: a geographical view of
immune reactivity. Immunol Rev. 1997 Apr (156): 199-209.

10- Spickler AR, Roth JA. Adjuvants in veterinary vaccines: modes of action and adverse effects.
J Vet Intern 2003 May-Jun; (3): 273-81.

11- Allison AC, Gregoriadis G. Liposomes as immunological adjuvants. Nature. 1974 Nov;
(5480): 252.

12- Glenny AT, Pope CG, Waddington H,Wallace V. The antigenic value of toxoid precipitated
by potassium-alum. J Path Bact. 1926; 29:38-45.


https://ejournals.arums.ac.ir/jarums/article-1-86-en.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-04 |

YA Ubled 9 Siegd (B 4o gase eunsillo 9 wailgasl glgil

13- Gupta RK, Rost BE, Relyveld E, Siber GR. Adjuvant properties of aluminium and calcium
compounds. In: Powell MF, Newman MJ, editors.Vaccine design: the subunit and adjuvant
approach. 1* volume, NewYork: Plenum Press, 1995: 229-248.

14- Straw BE, MacLachlan NJ, Corbett WT, Carter PB, Schey HM. Comparison of tissue
reactions produced by Haemophilus pleuropneumoniae vaccines made with six different adjuvants
in swine. Can J Comp Med. 1985 Apr; 49(2):149-51.

15- Butler NR, Voyce MA, Burland WL, Hilton ML. Advantages of aluminum hydroxide
adsorbed diphtheria, tetanus and pertussis vaccines for the immunization of infants. Br Med J.
1969 Mar; 1(5645):663-6.

16- Relyveld EH, Hencoq E, Raynaud M. Etude de la vaccination antidiphterique de sujets
alergiques avec une anatoxine pure adsorbee sur phosphate de calcium. Bull WHO. 1964 Jan;
(30)321-325.

17- Relyveld EH. Preparation and use of calcium phosphate adsorbed vaccines. Dev Biol Stand.
1986 Jun; (65)131-6.

18- Ling IT, Ogun SA, Momin P, Richards RL, Garcon N, Cohen J, et al. Immunization against
the murine malaria parasite Plasmodium yoelii using a recombinant protein with adjuvants
developed for clinical use. Vaccine. 1997 Oct; 15(14):1562-7.

19- Alving CR. Immunologic aspects of liposomes: presentation and processing of liposomal
protein and phospholipid antigens. Biochem Biophys Acta. 1992 Dec; 1113(3-4): 307-22.

20- Gregoriadis G. Immunological adjuvants; A role for liposomes. Immunol Today. 1990 Mar;
11(3):89-97.

21- Shek PN, Yung BYK, Stanacev NZ. Comparison between multilamellar and unilamellar
liposomes in enhancing antibody formation. Immunology. 1983 May; 49(1):37-44.

22- Heath TD, Edwards DC, Ryman BE. The adjuvant properties of liposomes. Biochem Soc
Trans 1976 Apr; 4(1):129-33.

23- Van Rooijen N and van Nieuwmegen R. Use of liposomes as biodegradable and harmless
adjuvants. Methods Enzymol. 1983 Nov;93(1):83-95.

24- Okada H, Toguchi H. Biodegradable microspheres in drug delivery. Crit Rev Ther Drug
Carrier Syst. 1995 Jul; 12(1):1-99.

25- Putney SD, Burke PA. Improving protein therapeutics with sustained-release formulations.
Nat Biotechnol. 1998 Feb; 16(2):153-7.

26- Nixon DF, Hioe C, Chen PD, Bian Z, Kuebler P, Li ML, Qiu H, et al. Synthetic peptides
entrapped in microparticles can elicit cytotoxic T cell activity. Vaccine. 1996 Nov;14(16):1523-
30.

27- Maloy KJ, Donachie AM, O’Hagan DT, Mowat AM. Induction of mucosal and systemic
immune responses by immunization with ovalbumin entrapped in poly(lactide-co-glycolide)
microparticles. Immunology. 1994 Apr;81(4):661-7.

28- Moore A, McGuirk P, Adams S, Jones WC, McGee JP, O’Hagan DT, et al. Immunization
with a soluble recombinant HIV protein entrapped in biodegradable microparticles induces HIV-
specific CD8+ cytotoxic T lymphocytes and CD4+ Thl cells. Vaccine. 1995 Dec;13(18):1741-9.
29- Singh M, Briones M, Ott G, O’Hagan D. Cationic microparticles: A potent delivery system
for DNA vaccines. Proc Natl Acad Sci USA. 2000 Jan 18;97(2):811-6.

30- Hedley ML, Curley J, Urban R. Microspheres containing plasmid-encoded antigens elicit
cytotoxic T-cell responses. Nat Med. 1998 Mar; 4(3):365-8.

31- Kazzaz J, Neidleman J, Singh M, Ott G, O’Hagan DT. Novel anionic microparticles are a
potent adjuvant for the induction of cytotoxic T lymphocytes against recombinant p55 gag from
HIV-1. J Control Release. 2000 Jul; 67(2-3):347-56.

32- Kensil CR. Saponins as vaccine adjuvants. Crit Rev Ther Drug Carr Sys. 1996 Oct; 13(1-2):1-
55.


https://ejournals.arums.ac.ir/jarums/article-1-86-en.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-04 |

WA b e om o)leds (@23)l93 093 Je3)l Kby psle olliils al=o Y4

33- Takahashi H, Takeshita T, Morein B, Putney S, Germain RN, Berzofsky JA. Induction of
CD8+ cytotoxic T cells by immunization with purified HIV-1 envelope protein in ISCOMs.
Nature. 1990 Apr; 344(6269):873-5.

34- Barr IG, Sjolander A, Cox JC. ISCOMs and other saponin based adjuvants. Adv Drug Deliv
Rev. 1998 Jul; 32(3): 247-271.

35- Soltysik S, Wu JY, Recchia J, Wheeler DA, Newman MJ, Coughlin RT, Kensil CR.
Structure/function studies of QS-21 adjuvant: assessment of triterpene aldehyde and glucuronic
acid roles in adjuvant function. Vaccine. 1995 Dec; 13(15):1403-10.

36- Audibert FM, Lise LD. Adjuvants: current status, clinical perspectives and future prospects.
Immunol Today. 1993 Jun; 14(6):281-4.

37- Parant MA, Audibert FM, Chedid LA. Immunostimulant activities of a lipophilic muramyl
dipeptide derivative and of a desmuramyl peptidolipid analogue. Infect Immun. 1980 Mar;
27(3):826-31.

38- Tomai MA, Johnson AG. T cell and interferon- involvement in the adjuvant action of a
detoxified endotoxin. J Biol Resp Modifiers. 1989 Dec; 8(6):625-43.

39- Heufler C, Koch F, Schuler G. Granulocyte / macrophage colony-stimulating factor and
interleukin 1 mediate the maturation of murine epidermal Langerhans cells into potent
immunostimulatory dendritic cells. J Exp Med. 1988 Feb; 167(2): 700-5.

40- Aghasadeghi M.R, Sadat M, Bahramali G, Roohvand F. Immunization of mice with HCV
core protein formulated in Montanide-ISA720 and CpG primes CD+8 CTLs and elicits Th1-Th2
responses. 17" society of clinical microbiology and infectious diseases (ECCMID). 2007 Mar
-Apr. 31-4, Munich, Germany.

41- Roohvand F, Aghasadeghi MR, Sadat SM, Budkowska A, Khabiri AR. HCV core protein
immunization with Montanide/CpG elicits strong Th1/Th2 and long-lived CTL responses.,
BBRC. 2007Mar; 354(3):641-9.

42- Sadat SM, Zabihollahi R, Aghasadeghi MR, Vahabpour R, Siadat SD, Memarnejadian A, et
al. Application of SCR priming VLP boosting as a novel vaccination strategy against HIV-1. Curr
HIV Res. 2011Apr; 9(3):140-7.


https://ejournals.arums.ac.ir/jarums/article-1-86-en.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-04 |

YA Obled 5 (Sogd (IS Ao gano pulSe 5 =ailgasl gl il

Adjuvants and Their Mechanisms of Action

Foumani MG*; Asadpour L?; Azizi Saraji AR**; Sharifat Salmani A*;
Aghasadeghi MR**

! Department of Microbiology, Faculty of Basic Sciences, Rasht Branch, Young Researchers club Islamic Azad
University, Rasht, Iran

? Department of Veterinary Science, Faculty Veterinary, Rasht Branch, Islamic Azad University, Rasht, Iran

3 Department of Hepatitis and AIDS Department, Pasteur Institute of Iran, Tehran, Iran.

* Department of Veterinary Laboratory of Sciences, Young Researchers club, Science and Research Branch,
Islamic Azad University, Tehran, Iran.

*Corresponding Author. Tel/Fax: +982166969291 E-mail: mrasadeghi@pasteur.ac.ir

Received: 6 July 2011  Accepted: 7 February 2012

ABSTRACT

Adjuvants are chemicals, microbial components, or mammalian proteins that enhance the
immune response to vaccine antigens. Reducing vaccine-related adverse effects and inducing
specific types of immunity has led to the development of numerous new adjuvants. Adjuvants
in experimental and commercial vaccines include aluminum salts (alum), oil emulsions,
saponins, immune-stimulating complexes (ISCOMs), liposomes, microparticles, nonionic
block copolymers, derivatized polysaccharides, cytokines, and a wide variety of bacterial
derivatives. The mechanisms of action of these diverse compounds are different. Factors
influencing the selection of an adjuvant include animal species, specific pathogen, vaccine
antigen, route of immunization, and type of immunity needed. In this paper we review the
current adjuvant types, structure and mechanism of action and their application in the design
and production of animal and human vaccines to provide a source for students and
researchers in related fields.
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