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Abstract

Background: Lymph node stromal fibroblasts are interconnected with TCD+4 cells and affect their
phenotype and function. Understanding the nature of these interactions under unusual conditions like
infections will help to their application in control and regulation of immune responses.

Materials and methods: Lymph node fibroblasts were affected in BCG primed immune environment by
both in-vitro and in vivo method. Fibroblasts isolated through enzymatic digestion and surface markers
and co-cultured with spleen isolated naive T cells for -72hours in a cell-to-cell contact manner. Then
naive T cells were removed and cultured -72hours more and assessed for regulatory T cell marker
expression and IL4-, TGF-f1, IL10- and IFN-y cytokine production.

Results: Results showed that in in-vivo stimulation method, more regulatory T cells was induced by BCG
stimulated fibroblasts compared to non-stimulated fibroblasts. In this method, IFN-y cytokine production
was reduced and IL10- and TGF-f1 regulatory cytokine production was increased. In contrast, in in-
vitro stimulation method, regulatory T cell induction by BCG stimulated fibroblasts was significantly
less than non-stimulated ones. In addition, both IL10- and IFN-y production was increased that indicate
induction of IFN-y producing T-cells.

Conclusion: Present study shows that fibroblasts affect regulatory T-cell induction and T-cell function.
The result of this effect is dependent to environment. In this study, fibroblasts were isolated from two
different BCG stimulated immune environment. They induced more regulatory responses in in-vivo
condition and reduced regulatory responses in in-vitro environment. This result demonstrates different
fibroblast behavior at different phases of infection.

Keywords: Fibroblast, Regulatory T-cell, BCG
g J

*Corresponding author: Ahmad Zavaran-Hosseini*
Email:zavarana@modares.ac.ir

Research in Medicine 2016, Vol.39; No.4; 169-176 ,

[ Downloaded from pejouhesh.sbmu.ac.ir on 2026-02-02 ]


http://pejouhesh.sbmu.ac.ir/article-1-1476-en.html

WA YL Lok (Y J’mj’JL/’J/»«(&W5‘,4’/7/"‘39//”J’/;w"’ v(a’/...v‘yﬂ”w

S8 Cowdlg pd s ghr b S0 T g puitiuns (polod Pl (ow) 2
oS T s Johw W w BCG L suus

T 2D da g O b ¢ (40920 Iylw ) s 495 deal 5l Yo dobld

e a3 o8 (S e e saSas s 555 -\
a3\ p 6ogts Dlaiod S e ¢l a0 5 Y

VREANY llis by b VRE/SIV callis il 3 s

4 )
NS>

6038 o A s Qe 5 Bg 3005 )3 CDH T dad o s S Loyl 53 il o F e g Gy b 1dad g alblw
ol sy (a5 5 S 53 Wl 3 (gom (lmoslis 4 e gae Bpmen JAME Lo 5 55 om0 e Jghe () 55 Ole e ) (AT
.:ﬁ .\A\y’-&‘s

09y & BTy g b L 200 63\s ) 3 BCG 3\ o) Yamea 53 R VIVO 3 N VIETO uyy 93 4 ) NG W S P W 1wy Y9
e S S s S ) G ST Eaan sk b Col VY S a3 0l oo o) G S 5 ) e
o2 IFN-y s IL-4 . TGF-B1 JL-10 ©\n pS shw o o3 T 6\a Sihe Ol Blyen o 3 S2S Col VY 3 s 9 200 Vo T (Q\a e g
NS

W 0355 G 5 GBEau3 e i i1 ViVO gy 33 BCG\s sdl S o5 SN s b o g o3 T o\ s SR O\ yee slBL
Log oo T\ G\ Blys oS Mo ys o8NS GARVIL-10 3 TGF-BI a3 QoS g 3 2d\S TFN-p S gl Ops o9y o) 53
S5l e sy o) 53 3 edis S 0GBV b 3 S (G slas ygbas in Vitro gy 55 BCG\s sdde S 5 Gy b
A\ IFN-y N T S\ g Comas (G sdiadolis oS SiNs 2\ 33 IFN=p S gl JL-10 oo

WAl S Blr 08 0 T (o) 5 Shas 5 S T S\dghn ) a3 T g\ g B g6 oMy g 13 (S o 26 o A2
& OVIV NI gy 53> &S 22i\s )3 GCB jsa> 35 Oo\tn cwd) tasws 93 53 WM ped owyp op) 55 o) s 3 s T (G gied
Coghe Chldue Yo\ e 53\ g ek KBy S ey o b a0 e a3 T\ aS & in vitro gy 53 9 gedaD ey, )
Y

BCG « aes T S sied oD 5 102 10519005

\_ J

u_ilj ‘SLAGI 2 & @Lmu'l o)JsdJ hbw%a)u& ‘wf 9 d)l:)lw dl.mu»m
el Gk 3l W) )13 (el sla oo L S35 iSienp p bt S
iy db Jol dolscd) (el o Cam)s Sl da S saS g loylSgtles
LS o S ] (slagioly (55 S 4 otinnsy sl JsSsa ol g S35
sk Cusbse 5 Colisid @ly )3 358 oxis Jub sl Fusl b il g 4
g Sl e S Sy 88 o Mg & ol JiSis 5 g5l pleg il

(Ve bojpl ade gouwbio ol sbagsl colin g
sbdsho 5 S5 sbshe & (B Gt S bl (W 05 sla g

tdodo
S5 b JS elogli b (Sg3 (1) ottmus (sloJsbo UK & Inudlog b
ol 3 sk cal (V)8giee By platons (oMb bloj giis
sk Jubal (JUsul sl skl oo slacdl g oS5 iz
Lide ¢l jlo i slapuilio plo o oloscisl jre (MSCs) (camislio (ool
oA opa S g oM lgs Ml (Sglis a5l b sk (ul (0) 8yS
g i o JolS5 55 (clelanMo LB i 5 At (BOM) gl 255 o slo
2ogde F) 5yl oaee Sl g 398 Jo wlalS w3 ] S9stc ol e 5

e a3 oISl ¢ S gy pole 0aSil ¢ wlid oyl 095 . mm l)la) dan] 1 1) ghanno DN g3

[ Downloaded from pejouhesh.sbmu.ac.ir on 2026-02-02 ]

Research in Medicine 2016, Vol.39; No.4; 169-176

zavarana@modares.ac.ir



http://pejouhesh.sbmu.ac.ir/article-1-1476-en.html

WA/ et (st Jsbo b 550 Tsln Jobos s oles 5] (g 2

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2026-02-02 ]

Silwlls gl b jhse J 5 anl o 0,8 5l uad ool wyde Cany
SloJsbo 5 ST slocansitl sl sl bl Job J 5 Candlgd
CFUBCG V-5 «yinlojl slo g0 4 EX-VIVO )y y3 b odliss] Jloebo
05 & S35 el ) il ©ygo @ (Old Hgly gt jl osd ang)
b iy Senl e sl plas > S slaign > a8 35 Ji 5
A5 5 PBSOlawd Sas

) (5o S (o 3T i

5 oilesl slabse )3 i pj 4ol (i) slae S Ml b slbix
ookl b .5 00l )8 Fsgy DMEM- FI2 cuiS lases jog L )6 J S
aokad gy o g A5 adbad b () glao S (ol VY ojled (2l &5
2 pS ke Aol S il legd by as Jite aBlis dg G &
225k D g IV S5 T 2 o 3 25 e ¥ o 3] sl Lo
ObeSOl 453 Yo 5| day 5 )le DMEM-F12 Lo ,> DNAsel 52 o
A o)l @ 0 e i O ) ookl b o] 5 b 4 )3 YV glos >
FBS 1o Ve g9l> DMEM-F12 cuiS buss )] 4 9 15 (5 glaes (29) lo
93 0)bg> oiloydly axkad ay 95 Chdgie wu il bl wd WBLS) golune woe> b
sl iz Jue ol b Jito 55 & 5 L a5 a5 51
4 0ad gleer () lo Wisd wan JolS ygbo 4y (i 08 liad b
Ogmanilowgu 1 5ouy il 08 Bl dopd ¥ glod 9 ¥+ v yg0 jd dadd N+ e
a5 ool e (b e 5] Jsl

g o g (B 0,5 Cuwdlig pud (g jlusl

S a3 33y osa] Cosras il (g oin 85 o genilioge
Lo | odiws e sla Jolo .05 00l cuiS FBS duo )5 V0 55> DMEM-F12
S 5 Sl 4> YV glod 15 CO2 ygiloSSl ) atan S to @ 9 A )b
WWlig |y M S CawMgyud and sla ol 5l &Y G By .05 02l
bsisd Gl g pglaan B I s ol 51 odlitl b Lo Jobo
(Miltenyi Biotec, Ao 5,50 (pdigli il o CD45 as by pieusdl
—-CD45  slogyiwl (sloJoho a5 jglbxe 4aidy ¥O <o 4 Germany)
Magnetic-activated cell sorting by 4 LS (joiw lwy Sihgilad s
Uige il 08 sla Jole adsl cusS 5 s +CDAS sl Jsko 51 (MACS)
90 oyl pled ogng 5l (S D31 by & cuwwl FRC 5 LCE (gla Johw Jolis
s s I —CD45-CD31 cawdgyud (sla Joho (wlol ply canl Jolo
Ubgy 4 CD31 8 4l pigw (o3b 1 5 odlizul L +CD45— CD31 Jubigusl
ookl b g Wb hjleud 0 b Cuwdligpud slo Jsho L5035 las MACS
9 anti- rat [gG-FITC 456 o3b T anti- mouse CD31 aJsl ool 5 5|
Sl Ky yogd e )y anti-mouse CD45-FITC (eBioscience, USA)
CDA, 5 Candlgyd gonilio cslasS e sy o oo ol 3 opdle 0
(V0) sl YU Mg yud (sl Jsho ) gl oLy & €D29,CD105, CDIO
9 CD44-PE, CD29-PE,CD105-PE &o _dge (slaeab ol I odlimal b
& yogislwogld oK jl o2litul b g (¢ 50155, CD9O- PE (eBioscience, USA)
S0 U1 wyde can 5 oSl (o59gigeu] 09,5 4 3laie FACSCanll

SS9 +TCD4 WCawsdd g;5lwlas

FBS 1oy Y+ s5ls DMEM-F12 cuiS b (jedy b Jbdo sl Jolo
3500 5l ool b je)8 gla JsdS 545 g5 BALB/e sla ysge Jlxb &
5 oozl b )b 4w b Jsbe .03 Gis RBC (NH4CI, KHCO3,Na2EDTA)
Gdo dy BF+ S0 yilo 503 il 3)lse plod ;D U did jeSie culS lame
oo 3l eolatel b Joko yammilawsus A odlaiwl o 5 ol 4 jd F > adds V-
o loslinal b S T slaglos 0 ylosd s 5 528 (39,500 Vo Ik
&ib(Miltenyi Biotec, Germany) S i CD4+CD62LAT cell isolation
MACS (8L )> Jsho Ve Ady cads jsbds i (gilolis 055l <8 b jgiws
slaool 1 ol IS 5 jdg Seel e+ (5% BSA-PBS-EDTA2Mm)
CD8a , CD45R ,CD11b, CD25, CDA4%b, 15 Sge JUslS sige 515 iase

gl > CDA5 Sl j9i pic g j9i wlsly i & (So3p (alog il
stleg el sl skl (FRC) )Y 9555 sbocsdlg b (A) 89 oo ol 355
tlogsiol 09)5 ) 5 Aiwn +gp38 5 —CD31 dasein b (&) o) (Jo5 pé
N385y Cadlyyed laJglo (W) diodo S5 1) (05 3 Ll
ER-TR7 (5 ] Jedjl Jobo )5 Sile lipl Tewumsid (g 5
35 1) osSgmd 5 oY Gl glie St (il g g
5 Jsbo &b (oLl g gludl § FRC e S8l )3 il e & w8 o0
J Vb ole dsbe cal (V) 88l U bnlSses’ Jo oo JsSge e
IFITM-1¢ pb & 9,8 i) bawgs 0gdd Wl olicl s (sl opiayn (sacuisy,
s d5lgla] sl g g ade lswe glis L &S w5 )ls 1) IFITM-3 4 IFITM-2
el laplSgeS 5 2l 56 3 g5l slagSlge 0 ol LRI L Sl
MHCIL b 55 adye g (5o s 08 (4ljpl g CXCLY 4 CCLS
bl L psbay 1y Jsbo o eSaile FRC (gla sk (V) )b L2
w3 BHEV & 5 £908 (JousS ) (woians 5l slaSud Jldle cpl 5 wlos S
a2 pedlins ysbods 0)5 4 39)9 (a0 4B 9 T (slacumwgid (plpli N9 0
(VF) 35 gaw p IV 3N oo b LFRC (V) 8,80 1,8 FRC sl Jobo
3,51y CCL19: CCL21: CCLI3 oy jl :plS50S iz adye 5 Jlasl Ulgs
13 CCRT iS50 03,8 121y claDC g Iacpuis) &5 o b ol j) &
S sl olan & bySsnl ol (10) 155 o s |, FRC 48 sl
jhusgen Lais Corgo g g FRC Lwgi CXCLI2 Sliwgan S90S §1L7
y8Sde o plSaaS Ly yuss L FRC (slo Jobo (V7 Q) B oo st
el Jia ly S (o JpS 1) (i 08 (ko S5 elisie Lailyd >
4 eS8l o Jsho ooy Gl L Slg e Sl s 3 CCL2T ol
Sl ko sl 2038 5 (IL7) (g5lis) (glogytal )3 2920 iy cla Jiw
L (V) &5 SaS Vb pas b cclosbl (cla Jsbo St 4 5 33y |,
L WFRC 3 56 Jlis 4 CXCL10 3 CXCLO i ylaylS 508 ol )38
V) 35 45 adge 51y Jlb T (gl Jokes dFN-y

aaSadye sladslo Jl IS o i 0 (Sl aleg il sl
A pho T dhz,c,w.@j.ﬂ & u..u],l}; sl o RS PRe u)u:’l
9 MHCII ol ol § Jsie Laulyd ,3 BEC g FRC. LEC sl Joho Ll
J5S Gy im0 Gl il adpe 5 (Bily L basipe o S50
Ol K0 g 1 L(VF IY) ad e sk ol 4 ]y el e culled
(Foxp3+) ooubss T (eloglo s (gl ologyiwl (sl Joho lawgs MHCIT
Lis cage ol p Clld ()5 350000 b dlawg cpd 5 Canl (53905
bylys ) Treg dsgasme (Jowo baas #Bly 15 Wad oo il piesw jLiwgen
DSy g sl (9365 (glay5 5! MHCIT & dinly adye 4 siojls b
slo i Treg loJobo 5 alogyial sloghs o 058l daly 4
(YY) 3yl o0 w5l b onds o0 claTreg el Iy o ol

o5 » T sbadshs b cadlypd slashs B bls)l (535 ks 5 L
&9 5 Olpwe calb gl (A () G plgie @ (i oS (S canle g (A
298 i byt balpd cos T (gl Jobo 5 Shos sl pud (sl Jobu 51
ookl 4 b Joho opl (S gle 0g5u I BT )y @90 Wacigis 4
Sl SoS ol gl welats g S8 ) Cudligyd slaolo Sl s
AT Gladghs plad )3 bty 130 i sl p3b inghy )3 58
slaglo ples o 186 Laoea L BCG a2ly Lo jl o b (glacudlog
A5 gy ora Tl Jsho 4 SO T

g 9 3190

Slaaa i BALB/C sl jbge jl cd)8 pbdl in vitro hgy 4 3uios oyl
5 ole Iabge b odlital (dgs 00 ()5 oll sstely gistadl 5| &S oolo
olSutil (Rl Sllge L)l alsh Gl 5 wos polaidl (gl 455 o

WAL P88 6 ol Fns

.‘./ S0
S,



http://pejouhesh.sbmu.ac.ir/article-1-1476-en.html

Oen 5 a lylg5 denl 1 AVY

ownloaded from pejouhesh.sbmu.ac.ir on 2026-02-02 ]

hwu\ﬁ&é’”x\ﬁiuia/Lf;Tim

[

Colo FA ) Ly o L3] cawdigpusd 4 BCG (106CFU/well) | ol o
Sy 3 s oS o 4 BOG 5 Jiro cslaoho 5 aged gy bans
4Ll +TCDAHCDOL (slacamgid Y/0 X Vo5 golbs cuiS bases yi Lo
A5 gy p B plSgule g Treg slaolo (] e el YV 51 o 0
& ogislugld (5l Ul
535 5 glaer LSyt o 1 T sla oo (i J s Sl VY
5055 &l odlizl b g iled PBS b gd g cundily 90 5 g
wbS il el Sy (gl was el K5, Treg (eBioscience, USA)
CD25-PE 1 Sgo (50l gl 9 CDA-FITC a5 bge (o3b ol 5l ¢ xdaw
51 ooliul b LJgho Il Foxp3 Joho 315 )8 )l (650l K5y (sl b 03liiul
e 5 B 1 dedl 5 uSud «CuS )3 34> 90 permeabilization & fixtion 8l
SIS 0355l <8 b Jodllygiad 3o, FOXp3-APC w5 ibge (s3b 5l b
09,5 & 3laite FACSCan T1 (g yiogiluglé olKwd | oslil | lgiges 545
b 5T o ydo a5 o8l (g5 igen)
B gl 5 ps 5100
5 ool b iSan g pgw > TGE-BL o IFN-y dL~4¢IL-10 lislS sl
R&D Systems 6.5 3k &8 i caS” Joallygiwd (wlilys 5 guatibs (¥ i,
A ad)S s > Sals g diged gl b 6 Sl
LA
S mosls 3T (ely i pbul oUgd Spge 4 Jb dw bl ples
Prisms (J3loy 5 edliel b (o)lol clopll 15 4B S Sike laodls
G jl b She  awlie (4l g pbxl (GraphPad Software, Inc
sleasly WUl ¢l b esliwl One way ANOVA Post Hoc Tukey
P oph 5l geS waw g odlizel £ Y FlowJo jl5sleys 1 (o regislioglé
asly
MACS (5g) 4 008 gjluli (slacusdlgpd (g oLj)
O g U8 laigal wad gilube lashe posld a0y (uyp Gl
Cusdigyed) CDAS 5 CD31 o Sle sl ol 51 am 5 st 51 o5k
L5 VS5 8508 (65015 g yrostalsld ) 4 (S 05 ol |y PSR
4 oy YO 5 SSke 51 +CD31 sldobo dioyd g I jaus jl o &S d2d 0
sl dopy FIVY @ dopd OYIY 5 Slel +#CDA5 sldols 9 boyd V/OF
55 20> NSl iy 5] 4 oS sl b ol 35 Ly
W0 ke ol 4 Cadligyed oniilie glaSile (l e Alord
CD29. CD44: b S)lo (gly i 4y dio > AY 5 Jo)d A o 2 AV o
A

After of Isolation by MACS

A 43sSSl oS ol 4> ¥ pd ddds Ve g b adlsl TCRy/S, and Ter-119
o ¥ B Y 505 03938l o] & ke 9Se g (5T g Sea Yoo s
sl dlsyo opl j3 a5 00l joue LS i jl b Joho i 439501 315 5l
SO+TCD4 (gl ok sl 3 50 gilolis Joxb )3 o Jolo plo ;I +TCD4
Ao 9,50 ~CDO2L wapdl T plY» » 3l odlizwl L +TCD4 (cla Jobos ;503 5l
015 031 youe MACS ¢ y5iuw jl g 390 0. d05SSl 3l S il s 0¥ (5 ad B Ve oS
sogiwgen pY G 5l ool b odd (gilulis b Jolw Nad (gilulis g
Sy o3 eyl sh olo 3 ) jloslaal b b Joko (sl iee 0505 3l
AR-CD3/ ) e 5 153,500 Sl U oo cCandlgs b (225 om 51 13
L K00 Celo YF e 4 CD28
TCD4+ (gl g LCuwdlyg pd AulSwd 9 (islojl glaog S
Exvivo Jo 9 )Sa
BCG L o1 S0 53 jign i) o5 o i Cadlg o sl oo 5 095
FB (BCGneg)+T :, 0T (¢la Jolw ol yonr

BCG L odd )25 (9o (1) 05 jl o b usdlig b (slaJobu 19 09
FB (BCG pos)*+T )G T sl Jolw ol yon

4 FBS 15 V0 ggb DMEM cuiS baoxe )3 CuodligpudV/0 V- X dolus
TYlod 3 4ebsSSln s Job )3 g ad adlal sl jis ey Sals p»
byt o Sl S 4 lsho b b 03l> 1,8 CO2 %5 4 31)5 ol a5y
X VeF gl culS bame ) dee S L g 00 )8 oy cuiS o)
Sl e sl VY 5l Gy A3 3ol +T CDA+CDOL Cupusis) V/0
A5 e B gl 5 Treg o Jolo

2 59 T CDA glacumgit) 5 sl (LiSen o Shlejl (slaog)S
In vitro Jde

L1l o ige () o 5l odd Ly bl g slosbe e 555
Mot 25 o S0 T il b e 5 50 sglre Jlob slo sk
(FB+Splenocyte +T)

ol o e ) ol od by cudlpd sladsle sl o5
ST ogladobe b g 0td jobxe BCG 5 Jbdbo slaobo L
a1y Gilesl slomg,S YV UK (FB+Splnocyte+BCGHT) wlod S o
A3 o i Soladd g0

VD ssls DMEM caiS Lo )3 Cusdlag uadV/D ) +X D315 (S o sl
3 5LeSSls b Jgb 40 g b adlsl 6l id culy Sals » 4 FBS wop
Wazo Sals S 4 gl B s ool 1,8 5% CO2 4 51,5 lo 4> 3 ¥V glod

B

25% X 7.54%

Count

Count

10 10 10 10 0’ 10 0
©D31 oo
Before of Isolation by MACS After of Isolation by MACS

Count

Count

D29

53.7% 6.74%

Count
Count

©D4s CD4s

Count

Count

2

4 s

3
o 10 10 10 10 o 10° 10° w* 10°

copoe CDI0s

Cwl(CDASH) Sztygilan sl Jsbo 5 (CD31+) (gglad JLbigail g cusdligyeed sledsho sol> TVO (SlacSudld 1 cuiS g (gjlol 5l oy (4 05 odisnr sl Sl N U5
woad gjlulir slaJshs > (2udligyd cloS)le ol CDA5H (B) (sledgbo 5 +CD31 sl Jskos 0y (A)

< .

L}/‘%/’ }2



http://pejouhesh.sbmu.ac.ir/article-1-1476-en.html

WE /Mg (sl Jsbo b 550 Tl Jobos s oles 1 (g 2

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2026-02-02 ]

5555 DOSEVY ) Ltalil ool ctls Lilsél BCG

? A Exvivo Group B Invitro Group Control
IL-3)90 3 yiudi o 3 595 PV £V 4 o >
P)f 95‘.‘.’.,Y; v+ ‘“)“JL;L”’ » 1")§ 9§‘¢%~YYV\ imf}l A0 FB(BCG neg) +T Cells |FB+Splvnﬂf!lv+’l‘ Cells ] jT Cells
= j:‘ N | - ] N 4 :
2 p)SsSe YIAY £ /¥83l g TGF-BL dy50 oy deo 0 [ roparcoass | Foxprcoase | Fongs-CD25+
FIL e > b > 2 SoSa¥IE I 4 2l i I

ITGF-B p sl iy o ki Gull ol s 558
T sl Jsho > IFN-y 0Jg ol gy (P0. 05) Hbline
BCG L osd o0 glacawdigud b odd iSen
S o T sla sk 13 IFN-y Wg5 & Conns (S LinlS N
ex- ooy S (Ll sule blgy F IS5 e jbliae ials

o5

[FB (BCG pos) + T Cells |

w0t o w0 w0 w0

A2 e i |y vivo 10!
Invitro Jao,d B gule gy g oudad T (WI | |0
daw 09,5 ) Treg Gl dop odel cawd 4 s ululy !
plo p Treg ;e b JS9lis (FB+ Splenocyte +T Cells)
Mg 0955 32 g )blise ygbas liee pl Lol ulis (g3950055
b bacawsad o ) 4S(FB+ Splenocyte+ BCG+ T Cells)
04 ‘_gwfrv‘ﬁ BCG e ;3 o &)70 dhw%”...ﬁ

Foxp3+CD25+
3.16%

Foxp3+CD25+
3.25%

(3C 43B JS5) cdly ialasys YO E <) 4 wog
NN uL“ (m_\.u T dLmeLu )‘l X% @S)thao{lfﬂb PO
T sla Jobo > TEN=y 4 TL-10 TGF-B1 (gl S gl e 5 &S
4 Cans BCG b o 25 (gbcawMg pud b oy S o

Control

10 -
5 58l gl sl 58 BOG Lot Sy o5 slacawMlyg pusd o
PSSt NOEVa ) ey oSy SAFY £ ¥IY =
Sapgd oy p SSNVAREE NI 00 3 i) oy = O]
VY BV 5 TORBL 3yg0 il dues p sl ¥ Ty 5 & 4
gk o555 0 I ET 4l Lo e 55w 0 2 24
IL-10 (S gl gudys )3 ks Saaliél ol s 513 dFN-y o
g1 (P<0. 05) Jblize

gy & CDACD2SFoxp3 sbagS)le sly 5 spsles> *
09,59 S5 09,5 )3 Treg (] b y> (B4 w3 (6 piogisbogld o
sl Lo )d YNVE £ /VFg nopd YIMNEYD sy 4 9 e

Mg yud bl a2 o Wi 1) In Vitro o9 S ol B isy
o Tuladslo b g s £ BCG 5 Job (slaJsbo

Invitro Group
B

Exvivo Group

Vo o b miSan ol VY T ledsbe s ) G 4y iSen Sl VY 51 G T sldobos d oo oL 1) EX VIVO 055 guls A 5o ¥ IS
)IJ\JL&’J%«» L.)‘ll) u&.lJb)f w)’bg).uﬁ LSL“’JiL"l:’\d:’ (FB (BCG 4> 05,5 9 (FB (BCG neg) + T Cells) S 09,5 > (8 0,5 cawdligyud by Joboo b )

09,5 o(FB+Splenocyte + T Cells) dw 05,5 ) ( suiSod

) d”]@.? (FB+Splenocyte +BCG +T Cells)
Treg Wl dop L0s (¢ rogulugld (¢5:0155, CD4 , CD25 Foxp3 cla S o
0550 Gl Lo YIVO £ /) gaopd YIVAEOY iy 4 )las 5 dw0g)S 1
Gl (%) codle a0 s |y i sloog)S )3 Treg clall wop jages €
(02 2P) el g 5 s jloline B!
HL )
9 5 (FB (BCG neg)tT Cells) S (slaog)S awslio > 2y i uios
29>9 )‘ ).Iad).\o M)L?)Mﬁ )9.@} J)Lf 09; l: (FB (BCG pOS)+T CCHS)
295550 Lol ol 04 (03550095 el & Caus Treg sl LialS” o0 BCG
& Cudlgpud 4 Cund Treg lime il )| BCG lazo (b Cuwdlgpud o
09,5 1 )l sl sl Wy lwly fped ) .Cuol atily oS a8l ol
ol ddly uu.:‘)ﬁ‘ ‘;i: 05; A Cond ;._\3‘0.39{ BCG uo)m 2 LQ(wJM.Jg)MB & 93
el B sale 5 (IL-10 5 TOF-B) (g)lee solisnlo o Cons )l30 b
5 09,5 3 o (TGF-/ TFN=y: 9/19 5 TL-10/ TFN=y: 4/0) <y 05,5 > {TFN-=y)

pos) +T Cells)

Cawlgyud sladslo g duo y> 0yl &S Canwl 05 5Ly CD105 4 CDIO
om|

eX—ViVOJ.\a)b ‘ﬁli,:;“lw Jﬂlﬁsf 9 d%hﬁ T dwl

P Treg glaJslo (0395036 pled olise (pSoke el Cowd @ gl yoluly
YIVY £ [BY ply, 25381 05 Sy 25 Anti=CD3 5 Anti-CD28 &5 |58 0,5
Soblize oo &y Widgy 008 (LS i CusMigpd b 457 oloog)S )> e ()5,
b odis SGp25 09,5 )0 i dopd YNV £ Ny oy VIAY £4/Y0 &
Ly Treg (Wl l5ue 45 )5 39y il S BCG L o G 56 09)5 4 BCG
g JiS glcuwdligpd il i (oS BCG L osd )06 (slacuwdlyg pud
(3C 53A JS3) ais samlie (g jbliee M Lol

sy a8 b ol @l T b Jsho jlond iy lacnlgnle (coyn 5
boodd miSer T gbsbo L4 5 IL-10 TGF-Bl byoplSgnls
00l S8 Gy d @ Cund BOG L odd 08 slacusdlig yud

WAL P88 6 ol Fns

.‘./ S0
S,



http://pejouhesh.sbmu.ac.ir/article-1-1476-en.html

OKen g (g (g5 el /WY

ownloaded from pejouhesh.sbmu.ac.ir on 2026-02-02 ]

el e | 1 L1 AP TS (£ 0 P n

[

A Control  Exvivo Group | Invitro Group
150 4 *
1
f 100 -
s
-
G .
& -«:9
&7
C 2
250 - <
= 200~
E
=
=]
g
z
=

B Control Exvivo Group | Invitro Group
4000 -
= 3500
-
£ 3000
&2500
2000
= 15
c
= 100 -
W 3 e
A % o &
)
=
s

IL-10¢ e 5 505 A oad oo ()5 Cslio VY I Ly D Vitro ¢ EX ViV Jue g3 3 1y (8 0,8 Cowdlygyud (sl Joho b osds iiSan T (slacamogid (ol gnlo blogy ¥ IS
(P<0. 05) sl Woog,S yo Jloline M) &Lt (%) caoMe L4 iy J3ge5 D g IFN-y g5 Jges TGF-P. C i 5 3905 B

BCG waul oy L5 aadllas 500 ggw 5l S o Jos 483 IS5 oy
rhw il BCG LSagll salyg 3,0 1) cawdligpud sledgho (silwosgll LUy
g ploa (YR)cusl o Jsho cpl )3 (5 5l asye oyl s MHCIL JsSlgo oy
iy ey 5 log il Sl s MHCIL ol 35 S 5 sy o5
s Wl o S5l (VF YY) ol (g9 pS(FOXP3T)  sadatT (sloJohs Lais
& Cuws (FB+ Splenocytet BCG+ T Cells) kg 05,8 Tregsy Wl zals p
T bcawsad ol gule o)y ail (FB+Splenocyte +T Cells) dw 05,5
Splsnls 1y o BCG 1l cov 03 ) & aad o oL 09,5 43 oyl
T slo ol uiSwh | glaadllan 3 .l aiisly (il BITFN-y AJg5 o 5 (audais
gl oyl 6 los 1 Yoo o 14 e ol Dbyl o b
@dlas cpl jd ol 0 o)Ll Cuwdlig pud (gl Joho S5gd i & Ldg olib i
S Cuaww & Treg/ Tresp by Joho (o ol Gt v g0 candlig pud slo Jobo
9 IFN-y bl glapSgnls mdy g 508 TCD4 Cumes JS 0 ol s
Treg lo Jsho Lais 3959 b ], CD4+ ,CD25- 1! T cloJsho bawgs TNF-o
PIL-I5 e ol dddllae ol (3 60y Jiol38l YU (gloe @i b asdly 155
G ) ol i 5 T sl b 535 b8 s |y Pl sl oo
2 Treg ook jl Cuman pj S 2929 izmon (1) Wlitadls podians poled
ook ol S o g5 TEN-Y (S0 05 ) gy o 00 (asuio (] 5 (b9
IL- ol dadllas piis S o g TL-4 ol o 3 o IL-10,TGF-B ysizran
O S5 a8 Wloals i by yige jd iTreg g nTreg (sby Joho Lawgs ) IFN-y 417
08 skl el Udge o oo dacasbse a3 1, sl G ed)
Soguis § Ngd o0 ool IFN-y & Zuly )3 IFN-y+ iTreg sla Jsho ol Lilosis
(V)3 agusly (o 3,Sdas b bl ol K 5el ) IFN=y (ol
o3> GUIFN-y+ g Foxp3- Thl slaJsho 4 1y b Jobos oyl oo (6,505 adlllas
Foxp3+ IFN-1- (sla Joho & o s Ul B Jobr ) 48 ol 03,8 S
Sl Jsbo (55 o LIS Candy Ko |y g o g 0 5 )8, iTreg

x5 lgive 503y b Lol duyling(IL-10/ TFN-y: 62/0 5 TGF-B/ TFN-y: 9/26)
(sl Jso o 2 Slas 1 559, BCG 1 5 o o ncuodhg s o 28
Pagd 9 ShogS o (gule slb s iz pn g 2008 Coles 0 Wl Treg
THI Cwisid p (g)lhe casgid ale odian bl byt B9y Lol 290 lolize TGF-B
agan Ly 2 43 Caslgyud sla oo Y psagipndd 51 Slo o
ol Jrogen s Lulyd & 5

2 o plog il Cusdlgpd (sl Sl (i LS 3 lalu
38bes 5 caigd p QU5 sk cul ol 039 (6)90 il il Jyi b
T I Canc 5 b o o s 15 456 5 2505, CDAHT (sl oo
V%) i3 o e 5 1) o sho (ol (63, 8dos (Sag &Sk i)l

ST 855 0o Wl Anti-CD3/Anti-CD28 555 b & ldl asets T (la Jshas
4oy b o Wi o Jos 1TrG slagles 5l jiuns 3Skas 5 )08 il 4
a9y 05518 51 VL lie Ll gl WIAPC sla gl b 35 (2
D3 4 CD28 JsSUgo olojan oyhis Jleb pwiman (YY) a8 0 W1 |, FoxpY
Bl cage S ol e oly 4 T s Jshud 1) (S8 S8 Glujply e
CD25 e Yok Vb olo g g sl U S ke 2 CD25 slacudgiy, ol
b T jgi Sl (b a2 g8 Wl BV (al by oo i 4 (VA) 3950
Al S 09,

In vitro Jaw 5 w.\aﬁ les’b‘)ym st‘)'? l.hw%”.%s ).:‘

b > Cudligped iSeh gogS 0 1) Treg ljue GinlS dn vitro (awyy
LoDl puud g lge 4SSl o & dnvitro Jie 53 dusy oo a5 4y 283 oo L BCG
T b sk p & Sl sl BCG b &pgloe 51 oy dholidly T (cla Jsko |
Jolino ilS e Cisie )3 ta) gusly (65 US54yl olyo dolis o aziliS
4w 09,5 & Cuw(FB+ Splenocyte+ BCG+ T Cells) k> 09,5 ;> Treg skl
ool exadlis cwl BCG 09,80 Jole 186 &S” (FB+Splenocyte +T Cells)
ool Gl sl 5 gDl sl 55 U5 ] Jolyo 5 o8 a5

4/. by b
SirJ



http://pejouhesh.sbmu.ac.ir/article-1-1476-en.html

WO/ el (sl Jsbo b 550 Tsln Jobos s oles 5 (g 2

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2026-02-02 ]

Sl bl ) CaMgpud sl Jsko o 41,3 (ly In Vitro Jue p> a5 Jbyo
o bl 221y oo ) hae b & 5 2505 3538 L & Joxbs (oo
Oglis 1 (> Wl oo ol o g Wlo3gs 398 Jame Ll 4y jats Sjlgigen]
4w 09)5 ) Wl Jalidl ogad 4 095 93 )3 (S gule ey Treg Wl (e
.3b (FB+Splenocyte +T Cells)

S S Syaf 81 s JS g cusMlgyd (clo Sl 2 BCG 5 ciso
oy e a3L Jde 93 0 (ol gnle b 5 (gla s 3 glds s A g5 WlgS o
8505 §l Sl dnVitro Jde .Cuol @il jais laoswe ;3 BCG oS cul Jglate
Sde EX Vivo Jae oS Jb >l sl Fsl (08 IS glwl sl 3 BCG
i) e Jace o i 5 sl 03 BCG (5500 ) 5 Y5 oo
oS Bl & yuio Tisla ko p ol slaysl andl ol 03,8 o 1) (et
ot 05 o S5 o

ey sl @glizo 09,5 93 > wilad S 3 1 1540 )3 b Jobs 45 BCG e
b & &S Cawl 0l Jitte 8,5 4 APC (gla Jsbo b & Lawg Ex vivoe BCG
sl 039 108 od 48ls) cuiS bame 4 BCG oS s 5l 35060 clalé phus
05 3)ls BCG j &olize ojlil b (JIB 325 Jovo o (nge £33 I 3 (pionon
ol 05

12,8 g b

Db oo (19,08 0595 cpl pbnl sl o coles (glp wyde Cany ol )

&l:
1. Haniffa MA, Collin MP, Buckley CD, Dazzi F. Mesenchymal stem
cells: the fibroblasts’ new clothes?Haematologica. 2009;94 (2): 258-63.
2. Langevin HM, Cornbrooks CJ, Taatjes DJ. Fibroblasts form a body-
wide cellular network. Histochemistry and cell biology. 2004;122 (1):
7-15.

3. Marsh T, Pietras K, McAllister SS. Fibroblasts as architects of cancer
pathogenesis. Biochimica et Biophysica Acta (BBA)-Molecular Basis of
Disease. 2013;1832 (7): 1070-8.

4. Driskell RR, Watt FM. Understanding fibroblast heterogeneity in the
skin. Trends in cell biology. 2014.

5. Lee CH, Shah B, Moioli EK, Mao JJ. CTGF directs fibroblast
differentiation from human mesenchymal stem/stromal cells and defines
connective tissue healing in a rodent injury model. The Journal of clinical
investigation. 2010;120 (9): 3340.

6. Alt E, Yan Y, Gehmert S, Song YH, Altman A, Gehmert S, Vykoukal
D, Bai X. Fibroblasts share mesenchymal phenotypes with stem cells, but
lack their differentiation and colony-forming potential. Biology of the
Cell. 2011;1. 208-197: (4)03.

7. Mueller SN, Germain RN. Stromal cell contributions to the homeostasis
and functionality of the immune system. Nature Reviews Immunology.
2009;9 (9): 618-29.

8. Roozendaal R, Mebius RE. Stromal cell-immune cell interactions.
Annual review of immunology. 2011;29: 23-43.

9. Link A, Vogt TK, Favre S, Britschgi MR, Acha-Orbea H, Hinz B, Cyster
JG, Luther SA. Fibroblastic reticular cells in lymph nodes regulate the
homeostasis of naive T cells. Nature immunology. 2007;8 (11): 1255-65.
10. FletcherAL, Malhotra D, Acton SE, Lukacs-Kornek V, Bellemare-
Pelletier A, Curry M, Armant M, Turley SJ. Reproducible isolation of
lymph node stromal cells reveals site-dependent differences in fibroblastic
reticular cells. Frontiers in immunology. 2011;2.

8ty oy & (YY) ol dtails +IFN-y ol sl sla Jglo & Foxp3+ iTreg
bawgs IFN-y+iTreg (sl Joho (Wl Jlain! g olosdl byl 5 lacuwdlig pud 484
oegas & Jlb T ol j| Wl clacusar S0 jpi (Sely b Jobo )
TFN-y 4 IL-10. TGF-B sl S sl ololgs jsas j| obio 4355 Th (o Jobo
Wil azsh Treg glall o (Su5jl il wlazasly &8 sl lod LoD pud ¢ AL
Oinlel Ly 00 Wl ol T (gl Jsho 3 TEN-y W S pore ol 1155 oo
Al

Cowd In Vitro Jie 05,5 ¢ ;> TGF-P miy jblize inls Kb ol
[ S T sladshe i e o5 4 &5 cd J55 opf o
2l el IS 51 g (o) b TOE 5 5 dggudly
ol 00 o)Ll Lwdgyud lawgs TGF-f sy olls & (o)luy bl
o 09,5 ) TEN-y yudy i 3587 53 9090 (ol sl lpe o (LY
2 osule ol gl gladlas 4> &5 cul (FB+ Splenocyte+ BCG+ T Cells)
oS Canl 00 o)Ll g5 0 TGF-P pud idlS Cogo &S Cuwdligyuad (sl ol
Cpzmed (YY) Cuol Smad7 by iol58l o JAK/STAT (Sl puano s diaasy
(FB+ Splenocytet ;o> 05,5 ;> CuoMgyud (sla Jobw » BCG 11, OT Ay
Cowdld BCG+ T Cells)

S 3l il Exvivo g In Vitro Jowgs j3 S

2 o Cwdligpud gla Joko Ex vivo Jus )d :glaze Microenvirment
Wl 0395 4 0,5 bame 13 g (100 55l g 50 byl b y3 a8 Wlaid S )| BCG 15 s

11. Bajénoff M, Egen JG, Koo LY, Laugier JP, Brau F, Glaichenhaus N,
Germain RN. Stromal cell networks regulate lymphocyte entry, migration,
and territoriality in lymph nodes. Immunity. 2006;25 (6): 989-1001.

12. Katakai T, Hara T, Sugai M, Gonda H, Shimizu A. Lymph node
fibroblastic reticular cells construct the stromal reticulum via contact with
lymphocytes. The Journal of experimental medicine. 2004;200 (6): 783-
95.

13. Malhotra D, Fletcher AL, Astarita J, Lukacs-Kornek V, Tayalia P,
Gonzalez SF, Elpek KG, ChangSK, Knoblich K, Heer ME. Transcriptional
profiling of stroma from inflamed and resting lymph nodes defines
immunological hallmarks. Nature immunology. 2012;13 (5): 499-510.
14.  Kramer RH, Rosen SD, McDonald KA. Basement-membrane
components associated withthe extracellular matrix of the lymph node.
Cell and tissue research. 1988;252 (2): 367-75.

15. Yang B-G, Tanaka T, Jang MH, Bai Z, Hayasaka H, Miyasaka M.
Binding of lymphoid chemokines to collagen IV that accumulates in the
basal lamina of high endothelial venules: its implications in lymphocyte
trafficking. The Journal of Immunology. 2007;179 (7): 4376-82.

16. Luther SA, Tang HL, Hyman PL, Farr AG, Cyster JG. Coexpression of
the chemokines ELC and SLC by T zone stromal cells and deletion of the
ELC gene in the plt/plt mouse. Proceedings of the National Academy of
Sciences. 2000597 (23): 12694-9.

17. Malhotra D, Fletcher AL, Turley SJ. Stromal and hematopoietic cells
in secondary lymphoid organs: partners in immunity. Immunological
reviews. 2013;251 (1): 160-76.

18. Cohen JN, Guidi CJ, Tewalt EF, Qiao H, Rouhani SJ, Ruddell A, Farr
AG, Tung KS, Engelhard VH. Lymph node-resident lymphatic endothelial
cells mediate peripheral tolerance via Aire-independent direct antigen
presentation. The Journal of experimentalmedicine. 2010;207 (4): 681-8.
19. Nichols LA, Chen Y, Colella TA, Bennett CL, Clausen BE, Engelhard
VH. Deletional self-tolerance to a melanocyte/melanoma antigen derived

from tyrosinase is mediated by a radio-resistant cell in peripheral and

~‘~/. dop b
IAT

WAL TR £ T —


http://pejouhesh.sbmu.ac.ir/article-1-1476-en.html

OKen g (s (g5 el /VYE

ownloaded from pejouhesh.sbmu.ac.ir on 2026-02-02 ]

e e 1 {11 P T4 (€ T ns

[

mesenteric lymph nodes. The Journal of Immunology. 2007;179 (2): 993-
1003.

20.Fletcher AL, Lukacs-Kornek V, Reynoso ED, Pinner SE, Bellemare-
Pelletier A, Curry MS, Collier A-R, Boyd RL, Turley SJ. Lymph node
fibroblastic reticular cells directly present peripheral tissue antigen under
steady-state and inflammatory conditions. The Journal of experimental
medicine. 2010;207 (4): 689-97.

21. Lee J-W, Epardaud M, Sun J, Becker JE, Cheng AC, Yonekura A-r,
Heath JK, Turley SJ. Peripheral antigen display by lymph node stroma
promotes T cell tolerance to intestinal self. Nature immunology. 2007;8
(2): 181-90.

22. Magnusson FC, Liblau RS, Von Boehmer H, Pittet MJ, Lee JW, Turley
SJ, Khazaie K. Direct presentation of antigen by lymph node stromal
cells protects against CD8 T-cell-mediated intestinal autoimmunity.
Gastroenterology. 2008;134 (4): 1028-37.

23. Baptista AP, Roozendaal R, Reijmers RM, Koning JJ, Unger WW,
Greuter M, Keuning ED, Molenaar R, Goverse G, Sneeboer MM. Lymph
node stromal cells constrain immunity via MHC class II self-antigen
presentation. eLife. 2014;3: e04433.

24. Dubrot J, Duraes FV, Potin L, Capotosti F, Brighouse D, Suter T,
LeibundGut-Landmann S, Garbi N, Reith W, Swartz MA. Lymph node
stromal cells acquire peptide-MHCII complexes from dendritic cells and
induce antigen-specific CD4+ T cell tolerance. The Journal of experimental
medicine. 2014;211 (6): 1153-66.

25. Lammermann T, Sixt M. The microanatomy of T-cell responses.
Immunological reviews. 2008;221 (1): 26-43.

26. Vancheri C, Mastruzzo C, Trovato-Salinaro E, Gili E, Furno DL,
Pistorio MP, Caruso M, La Rosa C, Crimi C, Failla M. Interaction between
human lung fibroblasts and T-lymphocytes prevents activation of CD4+
cells. Respiratory research. 2005;6 (1): 103.

27. Zhao C, Shi G, Vistica BP, Hinshaw SJ, Wandu WS, Tan C, Zhang
M, Gery 1. Induced regulatory T-cells (iTregs) generated by activation
with anti-CD3/CD28 antibodies differ from those generated by the
physiological-like activation with antigen/APC. Cellular immunology.
20145290 (2): 179-84.

28. CerdanC, Martin Y, Courcoul M, Brailly H, Mawas C, Birg F, Olive
D. Prolonged IL-2 receptor alpha/CD25 expression after T cell activation
via the adhesion molecules CD2 and CD28. Demonstration of combined
transcriptional and post-transcriptional regulation. The Journal of
Immunology. 1992;149 (7): 2255-61.

29. Mariotti S, Sargentini V, Pardini M, Giannoni F, De Spirito M,
Gagliardi MC, Greco E, Teloni R, Fraziano M, Nisini R. Mycobacterium
tuberculosis may escape helper T cell recognition by infecting human
fibroblasts. Human immunology. 2013;74 (6): 722-9.

30. Benito-Miguel M, Garcia-Carmona Y, Balsa A, de Ayala CP, Cobo-
Ibafiez T, Martin-Mola E, Miranda-Carus M-E. A dual action of rheumatoid
arthritis synovial fibroblast IL-15 expression on the equilibrium between
CD4+ CD25+ regulatory T cells and CD4+ CD25— responder T cells. The
Journal of Immunology. 2009;183 (12): 8268-79.

31. Daniel V, Sadeghi M, Wang H, Opelz G. CD4+ CD25+ Foxp3+
IFN-y+ human induced T regulatory cells are induced by interferon-y and
suppressalloresponses nonspecifically. Human immunology. 2011;72 (9):
699-707.

32. Feng T, Cao AT, Weaver CT, Elson CO, Cong Y. IL-12 converts Foxp3+
regulatory T cells to Foxp3+ IFN-y+ T cells with inhibitory functions
during induction of colitis. Gastroenterology. 2011;140 (7): 2031.
33.Huang M, Sharma S, Zhu LX, Keane MP, Luo J, Zhang L, Burdick
MD, Lin YQ, Dohadwala M, Gardner B. IL-7 inhibits fibroblast TGF-f
production and signaling in pulmonary fibrosis. The Journal of clinical
investigation. 2002;109 (109 (7. 7-931)).



http://pejouhesh.sbmu.ac.ir/article-1-1476-en.html
http://www.tcpdf.org

