[ Downloaded from jarums.arums.ac.ir on 2025-12-14 ]

Jo)l S 30— [03_1.:: ol Kisly 95— sole Alxo

YY) GJIPYY wl=xeo AYAL b (9w o louds (PR3 093
oS b ygawl jaigaoal JWSS & Silgas Jdo sl gihalw (595Ul (L))l
L 2B cbing JoSs39 — S99 ywgirgaT Mg o 3 )l (s gaud

B 09,59 pan a3y jiio

253 E Oligsgs Sboaild pi53 L LELolBT LSy dozo piS 3 & awd s (538 ! S luw s9lS Suaw iS5
Vs midio 21 7 by s e & dilondin jlilw £ oldlw (Ao daw < ° bl oo g
E-mail: d.siadat@gmail.com ol .l «l pg 0l sl ) sl siimil Saol 9 il sk oS s wlish 6 38L Jbslinl 1 glue 0w 55 !
Ol 0l ol 33l odlasl ST ol sy o ple 031 w55 sIo9 1Sao 09,5 smlish o9 xSxe bl uwlish IS ass g isls "
Ol D sily giumusl (55 5) 959 o 5hl 03,8 1 ond g il * Ol ) giunly sisinl oyl 5 =aslid 09,5 (Kb 3y 5550985 90 Jhsbiael *
sl 3yl 5 2slid 03,8 HsFge $3sdgn il (el Ol ) ginly sl (53 9)5iS5 sa bl 05 55 1 sanih gar- o jud g sl ©
Ol 0l 0l leod bl wlesd 5 Kby psle oIS by 53 5)5iSp 09,5 bl wlb S sozmisls ' olul siuly

4 N\
o>
Ble Qo 55 BT Yleidlw ¢ sieie Vlsizy (LPS) 3o )l lw Shond 45 383 e plis b it g 5y 1B 9 ddas)
29500 Littio b (51 wilgn sl 3 )18 58 ko Jl el (3als 20 Sl STy (Al (sl suwlie ($1333587 Mans 0 dbo
oo slice o) ol ASged A8l oaub saaly ju) GLdawSTs 2saa Juws (b s (Sieal Sl £l s
005 6ol iT Jlie ol 381 cael Sa)ls slive J 55355 -l (i Jiie b paus (Outer Membrane Vesicle: OMV)
VoS e wSliaS HuilS (it gl ) wmwl 0aib (32033 OT ol et 4 AT S b 50 S35 BT ade IgG 5 IgM
=) &)uded 598l 5w po TL-10 5 IL-4 JFN-y w55 9 3les Jldse (520l b Jokw il slall )s LPSHFOMV
333),5 yuss Thy 5 Thy sl 05,5
09 )5 4w 0> sl 3 el aoli p s 9 b eSS Slid oaub S ole dine (b)) Jawss 3B L S sud DI (yigy
o LPS (s 4 U”}")B"T Mg p2 LPS b Siwgs pa) g0 a3 EY 9 YA N E o+ slajsy oo BALB/c O 9o (B L
Iy -203,5 plmil B0 58 5 s (uaduiy Siio b panss OMV 5 (5550527 Mawg 0 LPS sl 5 25958 il sl ol rass
23,5 e oVl Gbs) LIL-10 5 TL-4 JFN-y sla (pl5 gu5b Jlue (b sl J ok o gamiliw gaw ans
2523 09,5 53 an s IFN-Y Jlac Jls iz 2lall dacl (s &3 (w9599T Mang 2 LPS b o gl s gaoal 1L AXBL
A F1als Yl T3l il 331 09,8 plas )3 IL-1051L-4 e o s ) (p<+/-0) 3ub (LPS+FA 3 LPSTOMV)
b s 09,8 (red S s wawl axsly Giul 331 IL-10 51L-4 e LPS L amlio )3 LPSTOMV (uslhieS 52055 JWss &
sl iy TL-10 9 TL-4 b aulise »SIFN-y
IL-10 9 IL-4 L auslio )3 IFN-Y (YL (50 o plae SIS 03 0 jus ool wUlgus 09,5 aw 0 0 ‘S)dexm
ol )od 4 5 OMV L (uslinS 220910 &3 12U 43) LPS b Silgus Jvo 0 gawsl s guoal JLss a3 TEN=Y (il 331 . 3kiblo 0
A )3 5 LS 5559 50 S SLd Joluw e il 38 el a5 el Thy ok sl gl 0aids ol (wlsasl
Thy Lo Joko gl Mo 03083 olis & TFN-Y b aulio )3 IL-10 5 IL-4 yiaS Jlc . 39 o wxigie 6 bl Jueus
SIS 03,350 Shole wlgic 43 Xilgs 5o A5 Soub 50 03Blie LPS b ¢ sl 35 9ael Jlis @ 05,5 aws 8 )d 3l o
asle Selss sl 5 sl s Lulwl Thy sla Jslw fuly aSTra 33,5 7 shae (LPS &)y ) s » sasls »u) ousTs
0903 sl Joaal Ginl 331 escl (Thy) Th sla Jslow Il 3i%o Gl wumen Jleo b asly 3185 (53 38 U 45 Mawg 1
33,5 oo palils xS (il gk
O o) pisal Lol8 9 08 yidal t o ) sline J9Su) 5 tymadai Siio b s 135 )L Sy suid s e3) 93l Maw s s 16 3WS culals

V- oSSl

AG/A/AA sgbredy  AQ/5/VA sl


https://jarums.arums.ac.ir/article-1-213-fa.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-14 ]

YYAQ b P o o loubd PR3 09

el Kb 5y IO,.L: ollils S 93y (sole Al=xoYYE

Mg 2 ol o Ghol 0 (BT SIglgs gal
09 ol Jadd ety a0 [AA] 35 o o gmuzo
BT olod ibls Juds & Masg » LPS I oslaswl
S s 5 b e 58 Swisigenl 9 S
asllos 5 (L))l )90 Sl Fluwsl S0 yuSly
SAERI RSV PP

5 3dgs IL-12 (l5 gilaw wnsgde puw Jolsl 03
as oals il 38l D (IFN-7) LelS 9 )-8 pisl b 53
S5 5 Thy el Lo @l Ginljdl &) jie
o Jl=d L 3ls )5 Lo .33 55 o W 3las 35 Lo wnulled
J=lie )3 i oslie (NO) S pis S ST a 55 Lo
S 83 i prTmeR 9 IS (5o el 1) Jolwg
woigae Ylodsas Giludles Ly 5 35 (5w [gG2a
&b on Jol5 Splws 0> [V -] 35 5o sSLus
Solow e iy Ly J )-8 aw Thy sThy sla
IL-105 IL-4 sla (b5 9ol £ g0m0 03 .33,5 50
IFN- 3495 5 55,5 Le 3 yShac ) ke pubsis
JDgod iesl o @ ool Glo Fwh o 5Y
owSls ahb )3 azuis s [NV AY]asgi 5o (Thy)
obaial sla guly silasl oy 5 Sy sl g
o= Ghel b g sl Fwly JLIS s sl
[VY] sl (331 paml

ol it (Foloid] e )= e L8 lsaal
[VEAY] 59 o ok ieal Sl Fawly Linl 33l 5
s S(OMV) a)ls sliné Jo5a)s asllos oyl )3
905 sliie L lsasl vlsie & ° puadui ike
oo il 3l Lo (bl s &5 subs bl
OMV 5 juae L) (o (1AFY) ilua emiblosy
wldl &y GbsS Ha )3 R w5 el plil b palls
L10] ol 03umsy

a3 dL-10 5 TL-4 JFN-y sl Sol)l sz cpal 0o

* Outer membrane vesicle
3 Neisseria meningitidis

Ao ddio

Vbl g S pisdio Ssbe Solar (2 piere ) slws 2
Ao Mg o b GFa5IT 8IS o cal (S5395)) els 5
el 5 DI Sl Hlinl g olow ol 2T 50 3535
oMo 35345 9 pblawls 4 sb) sabaadl whlua
05 wiighe &S ool L [V] 9o il zelga
5 635 po Sl T ailiosls Jio Gblio Sl (5ol
sl ejsa 03 L)l Ble—= ol o3 » 5 90—
9 Noo Sl (uSly 3)ls by (b piuws ail yiw
[Y-€] solas 399 Solow ol aude oauh 2456
QS Jool aws po Jslws p Solowr J)iuS o)
5 i) Y g me 9IS 0 jo) gl 03 9)T sla pls
2= Lo pls o gplipncSTy el Jlgiul © swlipusTs
Mwg p 03h iz 0353) L g m sl b
¥ swiigle Mg 5 5 (45/20,519) " o g3 90T
L pls o3 Lo oSy ool Sl oslamuwl a5 (Revl)
or—ized [FB] cwl ol )0t (L& =353 =s
Jid e G pi8L Jolis lusl ol s o slagusls
9o Lamh was awions) sld Ggw b 5 o
Szl LS AT s 136l Aalgo bl JSine
Sl sl GuiSTy b assT pos 9 sisles (o Solow
Jls )3 Ll red )3 360 yed aiwl il wmwliva
a565 )l Salio sl vJ Y [ PR S VN BSVEN BT
Lo 5 a5 55555 (orub WVl g5 90 JSb & Maws o sl
ol 48,5 )8 w2 9 aslllae 3) 50 S )3 g8
[AY]

SR (el ol Vs )5 Jslse i I
ol GuiYs s Jole olg—ic as "(LPS) 3ol Lo
28l 5 a8l i Lo Agmw 5wl oouh il
Olg=s 5 oY )9 336 Sl oilgas Jl £ i opl
bl 4 LPS ized i Sslw v sl

' Brucella abortus
2 Brucella melitensis
? Lipopolysaccharide


https://jarums.arums.ac.ir/article-1-213-fa.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-14 ]

YYO ublod 5 waluw yols sqw i8S

w28 gl (5 o8 LS

Sl Sl 5,05 (555 5 glasbl il g Jill
303,57l il LPS . lis )L &y

Sl sl (L)l )90 b Cl).éd.wl 45 g0
olSiuws il oslaiwl L) (i35 e (yixins Jolis
(Picodrop Ltd, Cambridge, UK sy
S5 5 S(LAL Loy I oslaiuwl L) cpuuwsS 955l
31Ul LPS L amslio )3) LPS S5 99 9 sl
3)90 SDS-PAGE Jl oslaiwl L (Sigma) M selbus
8] 28,8 Jd o

O S L OB sline JgSaig gosls
B 09,5 gm0

CSBPLG245 s )lasbiwl 435w Jl )othio oy
338 oslaiuwl B oy 89 ) (st Jike b puss
291038 )3 (5, )IL 09wl S I ) oh 0395 ol
g 03 ZMol jilys kS laymo i) £+ Sl
WSk 0395 9b o I S Il g S35
sl —=¥g S w133 Gbs) 4 OMV gzl
[V700] 2 plomsl 31 a8l g pislaw

Ugaljaigesl doli s

0> BALB/C sla Gbss jl o9 5 ¥ asllbe ¢yl vs
23 Ygawwl i gaosl 5 3530 bkl B 7 sla 0,5
® i oy p) g0 &y EY s YA N E slajs)
Ve pg/ml 5055 oS 09,8 )3 e e w0
4o LPS 10 pug/mL 93 09,5 wxilgasl ysas LPS
pg/mL auw 05,5 5 Yaig 8 wileasl ) - - ul ol yo
wolgasl ylgic 4, OMV B ug ol o &, LPS Y-
s pll

Sxb sl Jghw gzl iawl

S bouo I o3l b 1) 0 5 gxeal wlsas Jlxbo
oy Ja1s buxe g 03l gl RPMI (ol
Do pilaw A 818> )3 H93 Ve + 9 AudI D Wl &

= (o0 @lbe il las Sl sy 5 30,8

* Limulus amebocyte lysate
> Subcutaneous

oS Ts 36 plgic & Sloss Jaw s LPS-OMV
L 8,5 D)8 w0 0 3050 ) shws » adle Sl
SHL sLasld Sw) p Sls SleSS wilelloo I Hu

D5

LRSI Y

Onliile )8 9 S Jogl s (5 )5k dygum

5 Lo slagew a5\ Jlgn S99 w3y el Ming 5
9 SIS Sl 3ibgo ' oy S SuwST 53 Sl Jdiue
5 2Bl slapusly Gisw Slasbuowl sladsguw
Do an b ans wlml gl gl OJSBT ans
Pl g VESSUREIVA gl SVE SRSEN KU [ UPVIRW WL LN
el YP @ase 4 a3 Sile ax s YY sles s
Sk 030 aus Hglhio & Hupw 9 b 03l kS
S o Mwg o 0 webn YV @ik 4 laaxe
0395 A3 ) glaie 4y ygamlile 5 Sil )3 .3ub o3l
i S b =0 )3 s 5T My p Slslw
o 2w (10g/L) "PDC (\dg/L) "PDAT s5Lx
23V g/l 4 oo ojloc /) g/l wladg
oo Ang sk )3y 28,5 =g PH #/€ £ -/
(Contact-Flow- ) g5l 3 (5 ) 7+ ) jko &y
G99 S bou=o s9ls iziso b.v.Bilthoven unit)
gzl Slm Jools Gslw 0355 =l 03 5 masls
[] 8,5 )13 oslaiwl 3) 90 (LPS)
Sl 9 3 L (s 9sd Zl sl 3T )8
o Z il Aiges (lreatts

i3 il aise yboo Jl oslenwl b LPS zl sl
Jid o 0355 & ) ol 03 [3] 28,8 w50
b 03 T 3B Ay goub laa Jl g 9 035 asLal
Y0 Jgilil 3,5 aslal b (Jalro b o> s JL8 5
O3S a8LAl L 5 (T JL Ay Syl Suwly 25 (55 5

! CO,-independent
? Peptic digest of animal tissue
3 Pancreatic digest of casein


https://jarums.arums.ac.ir/article-1-213-fa.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-14 ]

YYAQ b P o o loubd PR3 09

el Kb 5y IO,.L: olfisls S 93 (sode Al=xoYY?

Jlaio 9 0wy S aby HSlas 4y Jslw
A Juols sl 0355 0,8 V- \/Y

6L Lol 5 Sk 0355 JILPS zl sl Juss &
J—ols LPS \ - A Eu/ml )lacie asges ol (pbowd
olliws Jl oslaiuwl Ly (59 pm Jldo yuizxod .3
Yug/ml (Thermo  Scientific, USA) lsgsl
23,5 IS oauh eulss LPS asg05 )5 (ufss
INE 5 s3> (SDS-PAGE) LPS 5535 535l (555l
AL b o) Solaslicwl L5 )l b awlie s
b x5 Suw 3L S ) g0 4y (Sigma. MW gl
) Jb) ol s

OMV gzl ycianl

CSBPL G- ay5m B 09,59 o sy ko b sy
3,5 )15 oslaiwl 350 OMV gzl il (sl 53245
VY- Mg (s o ladie OMV ] il Jlss &

) LS))SS o jlasl

S99 w9291 Yawg 33 3w Sy ) K15 )58 )38 59T A S
92090 o—us Wigallus 3)133Uwl LPS Ly dauslio )3 (1 pgimw)
(Y ogiam)

ol Siosl Gld Fwls (L))

o909 Mg 0 LPS Ly (sada jo) v samwl s gae
IL-10 5TL-4 Ly awglio )3 TFN-Y il 581 eacly S99
Volsg i )3 a8 Hghiled .o Lo 09,5 ples )
23 IFN-y Jlocse LPS (5,35 s 398 (50 o0 lie
Sl asy el asly Gigl3SITL-4 5 TL-10 b awlio

il 331 TEN-Y Jlocie OMV -LPS puSliaS (32055
o LAl tul 391 s Jlge ol 5 S 0 5

ACK 8L wlbgw) &y 308 Lo Jo—ulS
S aslusl (NH,CLKHCO;, EDTA.Na,2H20)
Blod )3 a a8 b sl ol b glke o grmiliw g
Sho s Ve 1pm 9 )3 9 w88 s olinle )T
laea Sl oy AT ala jo 03 b Joy pibw aids
oS uzo b ) st o) «3bl jg s 5w
03 ol ¥ 17 e lale 5 b s Syl
D1V]33,5 pubis s o

35909 Jol il gasl i gl jas gaoal Jsl =iags >
0P3L wilgasl pows 5 @95 sla i s 5 |(CFA)
03 Jetdd pred &y 9l 4y OIS &y T(IFA) 855 ,9
oab o3ls Ylis C/IFA )90 4y cilgasl yie
sl

13391 s b 03w 39 (5L (yalSgislw ()l
Slb Lo Jolw g sam—ilpw s apg Jl 3=
So5—o IEN -y 5IL-10 5 1L-4 L (5 sl
S )3 1 S gl epl Ve 8,5 )3 Lo
V0] s 6 S JISSIELISA ho) 4 G398 ok
SoloT T

SLD 09,5 )3 o3l wwds puslie ) Sl
ad b Sy uiloly T 09T Sl (iile)T
23 La wolas )l [DL.A.'S 03 9 el oaub oslaiwl
25 Sl bl 0350 P< +/ 40 Jloie aS )90
Sl oo axd ;T s ) Jls ise b

o axdl

LPS gl tial 9 (5 )35 0gail e

)i 3 s o mal Jl pug ol Gaiss )
Sl )iol )l als” s Sei ) S bl b sile y3
S ool 5 0 J S MolS’ bl sk )3 (5 paeS
waalis 03 [A] 303,58 pulais Hsuile y8 )3 s abse

! Complete Freund's Adjuvant
? Incomplete Freund's Adjuvant


https://jarums.arums.ac.ir/article-1-213-fa.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-14 ]

PYY oblos 5 waluw yols sqw i8>

w28 gl (5 o8 LS

b sobaidl sl pb) 33,5 (50 D gw=e (Silusl
La3)5T 3 b oyl )3 Silwsl 5 5els gl 2 )l
25408 Jaexs 1 53b) sl aiz ja 9 el YU sl
[€] 258 e

oz 5 Slusl s puSly & G piws pac
alea Jl Gilgas sla STy S puoe Sl oL (Bl
23 Solew =l S5 i) Jl @il aF disiwd Slelse
3l oo ol sl s

Jab g0 an Mawy o mleasgrc aydagi b
o aiunly Maws o ade 390 ool Lo b (ol
ol ) w)lie & bl 5o Sokw sla mwb
Jals sla 8L HubS )s Lajly ySlo wpad
U ol 7o )5 b (RUilgs ol Lall Aoy & ok
DLl gl alis .3 030 o0 el IFN-Y Jio 1o
Blo Fuwl o e 03 (B uIGET L o) wissT
el @ Dy 0 03 SISl B3a Sl sk
[VAAA]

Szl maa oowlio puSly SO (Alb yshiie 4
owlio (55 GBT a3 4 Sl Gise wdbles eyl
L 03B T ¢y pTosb aialioh Jl 45 sbb e
OMCMU\S),_b&..?MlLPS Al g 3
Jsdan s pa olow S o Sl SaJs)9 yuw lagwl
[P08Y] s 9bse clall 5,50 LPS aule
G320l S sleo ju=s) 9 LPS (oYL aipus j gienl
ol il wligiss )3 4 el odub dacl oT
Sl STy b wua 03T vlsic & Hlale
J=s a, LPS -5 ,b 1.5 s oslaiwl ol
el Sy A VI8 398 (leowd 5 S jud ale
Lo 0 BT s 90395 T 6l wmwssid 5 Sk
A 552 [¥] S 5o samaib T Johw Jl Jéime
Al Jaiue Sl Fawly g g )3 L 35l il (2 piose
Sl T Jokuw &5 atunly ozl wrow & T Joluw
09 ol [P ] sl ' J8L - il e a5 53555

! Hapten-Carrier Complex

M|M&|3;A|}LPSLM\_§)JOA)|.L&3

[V olsges 9V Jsaa]
L 03ub 0 juigaeal s 09,5 S IL-10 9 IL-4 IFN-y )le .\ Jg3a
LPS+C/IFA g LPS+OMYV LPS

IL-10 ybe IL-4 )le IFN-y Jle 09,5
&--Pg/mL &\-Pg/mL \\--Pg/mL LPS :\
ov. Pg/mL  dd- Pg/mL YA- Pg/mL LPS+OMV :¥
v¥a- Pg/mL  &-- Pg/mL #0- Pg/mL LPS+C/TFA ¥

1600 4 ([OIFkg BIL-4 BIL10

1400 " i
1200 4
= 1000 -
E 800 -
(=]
0. 600 -
400 A
200 -
0 - =
7] =
o = L
| o O
+ +
2 [72]
] r

LPS alsuwgs 03:8 cpoal sliodvge ) (palS g g 3 5T A Y
AT 5l 3o i 99 bvge Jlxb sldgh . walisto Gldgosd )3
390 4w 33w 43 3 BT )1 (1 pg/mL ) dluwgs 9 SHUwlds §2255
)5 01351 azeids yio IFN-y 9 IL-4, IL-10 &lows yugms 9 S yx5
13903 )3 (S3908 YFiIM B )S RiRe )90 &3 Jgo B pB (I3 3ub
T—093 (o SLB (His9) 9 dlgo e HS ) coanl 03ub 031 Hlin
03 h Ll Hbs A Sl 9 Gige 7 Slre wmuws po (sl 03w 031
o3 Yl pg/mL ywbiie )3 SD 9 yaSibe 9 Hlze 1 Byl .l

(Subsly (0 0955 93 (ya JlSlize BWAI HFly k) wnl

Sy
bzl 4 sl Glia GSio Jsliws p2 0)5
Jsole &S ol sla)sis Jl (6393 =0 slass
STl 03 S A & 3350 b 0351 S olay
o= 035 )3 sl 09T (Solew (yml & o) oS
ole VoS VY Lis Sl wublage plejls (i)IS
9 SO —ib a0 ddlhio ) el jol g o J
IS 0l 9 0392 038)T L) gulsS Seles Ailio sla
5 o=ols Jslaws p sl Vb g owi b ShossT (gblio


https://jarums.arums.ac.ir/article-1-213-fa.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-14 ]

YYAQ b P o o loubd PR3 09

el Kb 5y IO,.L: olfisls 93 (sode Al=xoY YA

a8 30k e el 331 05,5 ples )3 IL-105 IL-4
5Th abawly a0 Soluw sl ks oxigs olis
L3655 59 il L TEN-Y ol TEN-Y i 3
SaanS T JanS T bl 3 bS5 Sudgs sl b LT
528 o Jad )5 54 Sl e 3T 5 (NO) 5 i
3L ST Ul ol s pal Sl 55 o (yriced
sl s plodos ol lad Lo &S 39 s 5
b3 LT @y Joe L piS L gl jus gyl
o5 1> L J195 5555 sl 3 U195 5355
DIA] siles o

IFN-y pla_go (LPS (32,35 JLuss &y Gasiss gl 0o
2 Ol 38l al 5 w8l (<-/-0) Il (Size Linl 33l
P<+/B) 353 Jl> Gize ju5 )53 05,5 95 L alie
DLPS 55,55 Jlos au IFN-y Giulislas )51
G ise )5 b & OMVALPS LuSlues b dulio
o135 505 25 & L) LPS Lol el (p<+/+0) iy
AT 3535 b ) d50i 7 ke puSly S wlsic &
oS Bla L ulw LPS 4y ws Mawg 0 LPS
VL ) 5 5 e sl 35 sl Sisle e
Fnly 25l a5 5 olade )3 T Jleslaul Ly 3)las
Tl Ll acly (35S 555 ) wslio kel o
L 9,b JL[PYYY] 3o 5o wommlua 3L )l sla
29bin & LPS )l (5 008 ja3lio OMV (5,55 4
Sor 38ls3 Sl 3)ge Jsed el ke sl sl
-ty 1 639 sy s & Wlsie T 3
1 Olsmic A5 OMV Jl olainwl s Js—od sla
w3l s Masg s dule Ol i wilgaal

Jio LPS-OMV juSly o5 a5 sls olis i ol
iy Ll ay ysL8 C/IFALPS Sl oS
Sgib 50 29Tk il Thy o & Slokw slaguwl
23 3)ls Slwsl b jo e gie 35908 wlgasl as
olo s 3l as OMV G juae L) oo aSs
[V0] il o3y Sl wablage

23IL-10 51L-4 )le (p<0.05) Jls Size U393 (b
Mo 03003 Yl 1 09,5 eles )3 IFN-Y b dulio

iy adea I S SIS (9 ()1 b b
93 8 950 plaialiv 5 ojlasl §uds wlswl sb)
S OB gawlS 93555 o) (g0 S Lo £ 5n
AT 8 Ylea il 35— Hulo (Jsle 5 5
Al Yo wlE 93555 Ik 5 Wl 9355
4 6393 L 5 ool g 55hawl b 5T Jus (yuod
ol & asly lgunl (sl pled a5 Sbol 83
~50 PG )l 9 i)l Pl 3L 385wl T
BB Lo wslgndl I xams 3,5 b Joe oyl &5 bl
Ui 3k b s OMV asllos ¢yl )3 wmanl sl
b olisl 599 xSk Litie b ilsasl plgic &
Mg s LPS a5 sssls gliss Gish)lsos 5 i
T lo wmyal JIFN-y slall iacl (oginsT
L jaucss OMPS I GislSed 5" S)5355 5 Sguboe
LPS sl wslgasl yeic a3 B oy 5 Husdais jhiio
9 333 ,5 oslaiwl (Silgin Jaw L s Sl Mg o
5 5 9% OMP juslueS I oslaiul a5 253> Hlis
BT 5 Thy o el s (ho Maws 2 LPS L
[PYY] ok 50 1gG2a sla oL

Mg 2o LPS sl o8 I GishlSan 5" a sl
Lpuws LS slice sl Guiiss ) b pupis Sho
Obse 03 Silw yeal Sl B oy )T 9 Hurssis jiie
1) oS 5 Jlsbo 4y (5,35L plinsl 5 353 55 oslaiwl
[A] 333905 Jho

b oslaiwl w95 92T Mawg po LPS Jl gatizs oyl o
wilgasl ylgic a3 OMPs Jl aibdS sla a9 3s )
L s OMV il oslaiwl (o) wawwl 03— olaiwl
25k & Gofis ks Hibls wde & Guan jiie
Ol ying 9 a8 58 30 )3 HLPS 55 LT £ S350
[P¥]ass o WILPS (sl Luslgasl s OMP
JLBS a aub osls glis V)lsges ) &S Hgb yled

A s IFN-Y Jlae (Siloas J3we gl 5 gaeal

1 Betts
2 Vande verg
3 Bhattacharjee


https://jarums.arums.ac.ir/article-1-213-fa.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-14 ]

PP oblos 5 waluw yols sqw i8>

w28 gl (5 o8 LS

Ls,_illgog_nTM;A__»@usgq;,sL;ml:);
6|)|$dbwc)éjhwju)|)w_xslsh»f)a
S vl a5 3 bl 5o (I A ) 55 90l
ade Givsy o blan 5 g0 Lo Fwl in Sl

o= Thy abuls & Jobw Sl o Fmuwl ials 5
RS )3 ,i5s Llole lgic & Jilss o &5 2k
gobe (LPS a4l o) Solws o saaly o) sy
5 L 3 Ll Thy sl Joluw gawly 1) 33,5
)las (63 ) )lS s a6 Mawg o ade 5clds sla)ls
(Thy) Th sla Jsbe JI S50 sl e o b asly
ol el w93 sl Jlsial il 33l el

33,5 5o puuslSls )Se

St (o iy Mow g ) Golw JAIS s gac

References

1- Boschiroli ML, Foulongne V, Callaghan DO. Brucellosis: a worldwide zoonosis. Curr Opin
Microbiol. 2001 Feb; 4(1); 58-64.

2- Cutler SJ, Whatmore AM, Commander, NJ. Brucellosis — new aspects of an old disease. J Appl
Microbiol. 2005; 98(6):1270-81.

3- Karami S, Siadat SD, Tabaraie B, et al. Extraction and molecular evaluation of Brucella
abortus S99 major outer membrane proteins, Feyz, Journal of Kashan University of Medical
Sciences. 2009 Autumn; 13(3): 174-179. (Full text in Persian)

4- World Health Organization. 1997. Fact sheet N 173, July 1997. World Health organization,
Geneva, Switzerland.

5- Lapaque N, Moriyon I, Moreno E, Gorvel JP. Brucella lipopolysaccharide acts as a virulence
factor. Curr Opin Microbial. 2005 Feb; 8(1): 60-6.

6- Ragan VE. The animal and plant health inspection service (APHIS) brucellosis eradication
program in the United States, Vet Microbiol. 2002 Dec; 90(1-4): 11-8.

7- Betts M. Lipopolysaccharide from Brucella abortus behaves as a T-cell-independent type I
carrier in murine antigen-specific antibody responses. Infec Immun. 1993May; 61(5): 1722-29.

8- Bhattacharjee KA. Protection of mice against brucellosis by intranasal immunization With
Brucella melitensis lipopolysaccharide as a noncovalent complex with Neisseria meningitidis
group B outer membrane-protein. Infec Immun. 2002 Jul; 70(7): 3324-3336.

9- Sharifat SA, Siadat SD, Norouzian D, Ahmadi H, Nejati M, Tabaraie B, et al. Optimization of
Brucella abortus S99 lipoplysaccharide extraction by phenol and butanol methods. RIBS. 2008;
3(6): 576-80.

10- Caroff M, Bundle DR, Perry MB, Cherwonogrodzky JW, Duncan JR. Antigenic S-type
lipopolysaccharide of Brucella abortus 1119- 3. Infect Immun. 1984 Nov; 46(2): 384-8.

11- Schuring GG, Sriranganathan N, Corbel MJ, Brucellosis vaccines: past, present and future,
Vet microbial. 2002 Dec; 90(1-4): 479-96.

12- The Development of new/improved brucellosis vaccines: Report of WHO meeting
WHO/EMC/ZDI/98. 14, Geneva, Switzerland. 1997; 11-12.

13- Behzadiannejad Q, Siadat SD, Kheirandish M, Tabaraie B, Ahmadi H, Norouzian D, et al.
Comparsion among opsonic activity against meningococci in rabbit sera form vaccines after
immunization with outer membrane vesicle of Neisseria meningitidis serogroup B. Res J
Microbiol. 2008; 3(3): 105-113.

14- Bendelac A, Medzhitov R. Adjuvants of immunity: Harnessing innate immunity to promote
adaptive immunity. J Exp Med. 2002 Mar; 195(5): 19-23.

15- Sharifat SA, Siadat SD, Norouzian D, Izadi Mobarakeh J, Kheirandish M, et al. Outer
Membrane Vesicle of Neisseria meningitidis serogroup B as an adjuvant to induce specific


https://jarums.arums.ac.ir/article-1-213-fa.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-14 ]

\Y‘A‘\)‘.ng__.[o}wo)b.&‘[o.ﬁé 0,93 J.u.\)|uiw).|[o}h: olliuls iR 93y (sole AlxoVY -

antibody response against the lipopolysaccharide of Brucella abortus S99. Annals of
Microbiology. 2009; 59(1): 145-149.

16- Siadat SD, Norouzian D, Tabaraei B, Behzadiannejad Q, Ahmadi H, Najar-Peerayeh S, et al.
Compractive studies of conjugated capsular polysaccharide of Neisseria meningitidis serogroup
B. Res J Microbiol. 2007; 2(4): 337-45.

17- Prussin C, Metcalf D. Detection of intracytoplasmic cytokine using flow cytometry and
directly conjugated anti-cytokine antibodies. J Immunol Methods 1995 Dec; 188(1): 117-128.

18- Jinkyung KO, Splitter GA. Molecular host-pathogen interaction in brucellosis: current
understanding and future approaches to vaccine development for mice and humans. Clin
Microbiol Rev. 2003 Jan; 16(1): 65-78.

19- Baldwin CL, Parent M. Fundamentals of host immune response against Brucella abortus:
what the mouse model has revealed about control of infection. Vet Microbiol. 2002 Dec; 90 (1-4):
367-82.

20- Franco MP, Mulder M, Gilman RH, Smith LH. Human brucellosis. Lancet Infect Dis. 2007
Dec; 7 (12): 775-86.

21- Delvecchio VG, Wagner MA, Eschenbrenner M, Horn TA, Kraycer JA, Estock F, et al.
Brucella proteomes-a rivew. Vet. Microbiol. 2002 Dec; 90(1-4): 539-603.

22- Sharifat Salmani A, Siadat SD, Fallahian MR, Ahmadi H, Norouzian D, Yaghmai P, et al.
Serological evaluation of Brucella abortus S 99 lipopolysaccharide extracted by an optimized
method. Am J Infect Dis. 2009; 5(1): 11-16.

23- Van de verg LL, Hartman AB, Bhattacharjee AK, Tall BD, Yuan L, Sasala K, et al. Outer
membrane protein of Neisseria meningitidis as a mucosal adjuvant for lipopolysaccharide of
Brucella melitensis in mouse and Guinea pig intranasal immunization models. Infect Immun.
1996 Dec; 64(12): 5263-68.


https://jarums.arums.ac.ir/article-1-213-fa.html

[ Downloaded from jarums.arums.ac.ir on 2025-12-14 ]

YY) Obod 5 woluw Jols sqw i8S w28 gl (5 o8 LS

Determination of cytokine profile following the immunization with Brucella
abortus S99 lipopolysaccharide Neisseria meningitidis serogroup B outer

membrane vesicle complex in animal model

Siadat SD', Ph.D; Shirdast H?, MSc; Aghasadeghi MR®, Ph.D; Norouzian D%, Ph.D; Atyabi
SM®, Ph.D; Sadat SM®, MSc; Soleymaniyeh S%, MSc; Sharifat A%, MSc; Moshiri A’

1- Corresponding Author, Assistant Prof. of Medical Bacteriology, Dept. of Hepatitis & AIDS, Pasteur
Institute of Iran, Tehran, Iran. E-mail: d.siadat@gmail.com

2- MSc in Microbiology, Dept. of Microbiology, Faculty of Basic Sciences, Zanjan Islamic of Azad
University, Zanjan, Iran 3- Assistant Prof. of Medical Biotechnology, Dept. of Hepatitis & AIDS,
Pasteur Institute of Iran, Tehran, Iran. 4- Associated Prof. of Biochemistry, Dept. of Pilot
Biotechnology, Pasteur Institute of Iran, Tehran, Iran. 5- Assistant Prof. of Biophysic, Dept. of Pilot
Biotechnology, Pasteur Institute of Iran, Tehran, Iran. 6- MSc in Molecular Biology, Dept. of Hepatitis
& AIDS, Pasteur Institute of Iran, Tehran, Iran.  7- MSc Student in Medical Biotechnology, Faculty of
Allied Medicine, Tehran University of Medical Sciences, Tehran, Iran

ABSTRACT

Background & Objectives: Lipopolysaccharide (LPS) is the main antigenic structure
expressed on the surface of smooth strains of Brucella. It has been shown that Outer
membrane vesicle (OMV) of Neisseria meningitidis efficiently promote IgG and IgM
response against the administrated antigen as an adjuvant. The aim of this study is to evaluate
the effect of LPS-OMYV noncovalent complex in producing of T helper 1 cytokine (IFN-y) and
T helper 2 cytokines (IL-4 and IL-10) in mice.

Methods: LPS extracted by an optimized method based on hot phenol-water extraction.
Groups of six BALB/c mice were injected subcutaneously with LPS alone, LPS with Freund
adjuvant and LPS-OMYV complex on 0, 14 and 28 days. Levels of [FN-y, [L-4 and IL-10 were
evaluated in spleen cell suspension supernatant by ELISA.

Result: Immunization with B. abortus LPS significantly induced high level of IFN-y in
comparison to the other groups immunized with LPS-OMV and LPS+ adjuvant (p<0.05). In
contrast, lower levels of IL-4 and IL-10 were elicited by LPS in the rest groups. Immunization
with the non-covalent complex of B. abortus LPS-N. meningitidis serogroup B OMV caused a
significant increase of IL-4 and IL-10 compared with the mice immunized with B. abortus
LPS (p<0.05), while the titer of IFN-y is still significantly higher than IL-4 and IL-10
(p<0.05).

Conclusion: The raise of IFN-y following the immunization with all of the compounds (LPS,
LPS-OMV non-covalent complex and LPS+adjuvant) indicates the activation of Th;
population that would be correlated to the clearance of the organism due to the amplification
of anti-microbial activity of Polymorphonuclear cells. Low levels of IL-4 and IL-10 following
the immunization with all compounds would be a sign of Th; responses dominancy or
inhibition of Th, population proliferation and activity. Such a cytokine pattern would be a
sign of the efficiency of brucellosis subunit vaccine because Th, responses basically have no
role in the immune responses against Brucella and may lead to the persistence of intracellular
infection.

Key words: Brucella abortus; Lipopolysaccharide; Neisseria meningitidis; Outer membrane
vesicle; I[FN-y; IL-10; IL-4
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