[ Downloaded from tumj.tums.ac.ir on 2026-06-26 ]

o] el 100 599 (sladadon ¥ olacd AV 550 V6 £ b)) Sl (Sibjy psle oSl St 5y 0uSitily alao Il ”V”

Solgil comicil 3o g3l s Jokw sl (S5 Jaxs ;.yb"

\ERE 20 /20 R HRR FRY YARVA L NCSVR R 0 VAR /L WM VPR P vAR 0¥ RO P oJ.;S:‘:-

o ye 4SSl Ll 5 e mils st (¢ lew (Rheumatoid arthritis, RA) A5 y5les, o T sdbs o iesj
o Bda bl ol ol jen St (2558 5 0lis i 5S> o LUlSl L 5 edd Jolie o 50
(Autologous bone marrow-derived Ol sl e 3l el C\f..._ﬂl S 351 Jemile ol sbad e
(Tumor necrosis factor alpha, Ll sy odlas 35,50 508U 05 Oly » mesenchymal stem cells, ABMSCs)
A Sl s b Olys a NLE.&RA Olsleg s (Interleukin 17, IL-17) \V .S 4} =l 3 TNF-)
sl leds SGLRNA Gl eslizad glos 2 V80 Jlo diead U OLT Slej 030 L3 andlas opl gy v Siss
WOl s s as plomdl demtn (S ple o8l (S odSLills ol a0 8 3 Goiod o 3 L
Oy O35 05 5k 0 31 am ABMSCs O5lis Vol s JoHs 590 S5 c0le)s 4 pslis RA & M Sl
S o ol VY 5 5 0 5 G5 5l g e slaalols L3 S0 Olen RNA (cls 305 iy 03,5 2L 55
A S 13 bl e Gy

S3IL1TA 05 0l Ll (P=+/+20) 313 0L (5 lskme [2alS ABMSCS 3y 5 3| e sle ) (TNF-t 05 Ol slaazsl
255 My Sbliae i asdllas 0550 sk

5 TNFo 305 b 5l ABMSCs (Suss foes sl S5is edemsOlis Ll 5 oo aalllan (ol el g oSt
eslis RA Ohloy 53 TLA17A 1 bk ol 6 055 51l &8 Jlm s il Oleys 4 pslis RA Ol oy

S e Cule Oloys @

LAT))A}J :J;.AJ)'}JQ)_’:SB L.r\:.?‘):LﬂjJ QJ;JTAV qusjjjiﬁ.ll ‘;J_.‘ob/g&w

dal sl bl ol sl atlis lalS j5ka RA Lol e Tss
ol S 03 SB35 e Slas sS sdy 5 e 1SS

LYL_;M‘ ) c\‘;.:l.g_).a B
AR -t - B WESA A H PP V)

*66.\4:“ QK}A

odSCls o AL e pale 05,5

o Sy pale oS00 (S
N e T

oISl (S oSy (5l siparl 09,85 =
gl s kel Sy p5le

ol (il (5 o i S T
Ol Olals Sldslj Sy o sle

pole ol (S sl s 50 —E
Ol edpdin cclgio S5

OLLS 5351, B ol S 0 =0
lgte clgto Sy pale ol D ¢ a)l

!

e (S ke oS8 gt i e oy
aols QLS S35 Sl Sliies S e
S0V-YALYYVE 1ol
E-mail: MohammadiMZH@mums.ac.ir

FPRV

L cisie Gl RA 3 Jolie oy Taibe soles
5o dbsse Gl Sl S L el sl
LS, GLbl g s i) el o jon Sy
Lgd o S Al ol e JUEsLl sladshe 5 Aol e AL
Jolin 53 gt S, 5 il e BT Joue 3 IS cadlsl o

Tehran Univ Med J (TUMJ) 2025 May;83(2):99-105

http://tumj.tums.ac.ir

olew (Rheumatoid arthritis, RA) Asgles, <o)l

Lot Jolie o 55 orpe & ol el 5 (e pmla
Ll s Satian (Slse 5 ks ey S slagUIsU
ol /0= s S el @l o 50T s (golen ol

Mé)%alyj;.&g‘olsﬁquajzolj)'juuui)\)_f


https://tumj.tums.ac.ir/article-1-13517-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-26 ]

OlSas 5 (b5 s v

(Autologous bone marrow-derived MSCs, ABMSCs) 0l sl
Obeys @ C}U.A RA Olew ;5 IL-17 5 TNF-a o3 Oy

.w\iéjflﬂljf\jb

SEOR P9

RNA Lls S5dsm sbases 5l eslinad gbae 5 anllas
L) 5 b oo o il QUL 5 S b lsDIS Sl SK0L
SRA &M oy Wl Kz a5 S b Ll ol s s
slajbas b plas s S o L3 |, DMARDs jles o0 Sk
G Obley 4o LS 3)l5 anlllas 4 5 bl w0l (e R Sl 2500
0L O35 p S AS oo (13l & ABMSCs Osekes ) Jold g5 J=1s 55
3Gy 3 e VY 5 (25 (S Sl laakol js 5 s S al s
ol adllas b S I3 b3 s (SIS s b gla el K
KL dete Sapopde AR O S s
A3k » IRMUMS REC.1402.076

Shedd #l sl RNA & 505 €DNA -l 5 RNA | 5
(Peripheral  blood sk U5 Gl glad s
3 ABMSCs 5,5 3l e Ol,lkey mononuclear cells, PBMCs)
cDNA ol ol S Olgeas (o5 Sl ome oo VY 5 il oS
A a3 IS (Favorgen, Taiwan) ab g 0 oS 51 eslizal b

SYBR® Green Real-time PCR 25, 4 05 Oly ow
o5 ¢l (Reverse) v sSas 5 (Forward) s (SLa sl
Y el S 05 Gl s s Glad) Olsea IL-17A 5 TNF-a
(Glyceraldehyde-3-phosphate BETERN olaws
S eslaal L & 05 Olgea dehydrogenase, GAPDH)
Beacon Designer 7.9 (Premier Biosoft International, I )_élr >
Primer- il L gl coslatl 5 (V Jsax) ~1b USA)
Real- .3 S 513 Aub 5wy 3530 NCBI Cyless ;5 BLAST
Master Mix Green Without ROX® ;I esleew! L time PCR
LightCycler® 96 instrument «&zws 5 (Ampliqon, Germany)
L Real-time PCR 2815 glaas > a5 rb.;:\ (Roche, Germany)
ol s o g0 0T Jlisay 5 A5 5T 4i3 10 ey 40 C glos

S P Oty T C (00 Sl uly) 45l Ve ey 40 C

Spdes Gl Gade b S S glaans) davlse S
L, ol sba e Jly s 3L Ol C IS L s
SLoS sl a5 L Ol 5 Dyt 5 S
s il b S g1y slay 556 s sl il
s e S ) Seater (20l 5 Jeake o 2 gl e
(Tumor  WI 05 otinss G ,8U Je el slacS sl
(Interleukin 17, \V .54 =il 5 necrosis factor alpha, TNF-a)
s RA 3 hade oy 5w 5 Ol 5o s el 2 IL-17)
CusB g g GBSl g eid mis TNFa
oDy b el s sdbe S ol ol
cdls G~ 5 (Fibroblast-like  synoviocyte, FLS)
G IL-17 a5 b TCDA+ (gl sid 555 oo LaeadS sl
el (el BFLS 5 JU s e ol Sle G o5 3 o
Oleys 05SE ax SIS e Wl Gyl g s s Ol
Clls Glagls bl cal ol e RA gl ks
(Non-steroidal ~ anti-inflammatory  drugs, SS9 el e
Sl sl ds slagls 5 bas S5, 58 NSAIDs)
e, (Disease-modifying anti-rheumatic drugs, DMARDs)
4 i Oladllae 53 3l o RA Olley a5 ol 5 92 slagyls
oLl 5 S glagls 4 Ohlew Cuslie izman 5 Ll 2)lse
Jlesiilye gobn gladsbe Gl glaaas s Ml ous
sla S JJ> 4 (Mesenchymal stem cells, MSCs)
Olgea Sl o 5 Gl Glagal SuSobs (gluga e
g b s Gl Gblen @l Sl 4SS
J..aiﬂ 33 MSCs slaws Llesls olis calises Sldlas Y Gleds
GS b 5 S Sk Cbe M RA Ol
sl b cod fuate GL» 03 243 MSCs sl LSL"'C"L;
e 2 gl SES w5 el Chadl s ol
AL L 5IMSCs sla S5s ™S o Lge |y Olles
Sl 5 Borab gdshe 4l Sl 5 el Glagal
ol RA Olejs sbaas ad sl A e 4 g Ll o ge
U 3 e GlauS e Sl 5 i 4 gl e
o B b Eass ol RA 5550 gsel 53 IL17 5 TNF-o

S Sl edd gl SIS MSCs shs S Gy 6

1oL 9T o)las AP 0,50 ) Fo F Gt o s psle olSils o o 0uSCiils dlmo


https://tumj.tums.ac.ir/article-1-13517-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-26 ]

AR Sloss & pslis adsile sy TSI TNF-0 Slo i Slodio 3is Salsil partilio olib sl shon (riasl SuiiS fass y3l

a4 M Eige law VW ay by o RNA & gl candlae ol 55 iasdlls
VIor Slaecil il 5 e 88 o 5 S0ke b Oleys 4 pslis RA
Sedbe £0A bl ol b Il VYN (ol 0,55 Jsb 5 Jle
3818 bl sy se Gde sall Ol Ol
05 ol IL-17A 5 TNF-a o5 ol ,» ABMSCs Gi,5 il
sl oLz (g lslins [2alS ABMSCs )5 5l e ole G (TNF-at
Gy ol 8 Ve (G Sle skl glet £,500)
Gy M L oawlis s P=r/et0 LY sle s o/FARYY)
LCRY s 5a8) (VY olo L3 o /ANESNA 5 (i sle 55 1/Y )0 /FA
Sl (glslae e Ol ks adlas oyss Jub s ILITA O ol
Gy O dS Ve Sk slilad glastt - SLs)
ole 53 YVAE/AY 5 2k ol 53 1V /EY ) ole 45 #/AVES/TY

(o) Slssed) O

ES5) 4l Yo e VY TC 5 (Gaa JIg 4 bs el L))
Sheslizal b Gus (g0} Oly Olpes A a3 S a0 53 (Bus JI s
> (Relative expression) s Ols Oljes w5 5 2788CT 554,
il 5 sl S A3 S lone Goyp IS L alis
IBM SPSS Statistics 21 (IBM 3l 5 « Lsosls daesls a5l
Sl oo baesls aslae Hskie 4 L0l J_JLT 5 3,l5 Corp, USA)
&Jﬁ)lmbu \Y}u;w?zggi ‘di_)j")\u;':ik_s’k")m
Generalized estimating equation g Sl o 0 51 51 ABMSCs

A S L 3 P<a/v0 (g lsline Skl 5 eslizul (GEE)
a4l

-

Ol Obles 53 (ola )3 Jsb 5 i e Sl 55

Real-time PCR (5 » o 1 b sla sl S s ) Jgter

ol gl §'—3") Js 05 o led

TNF-o F: TAGCCCATGTTGTAGCAAACC NM_000594.4
R: GAGGTACAGGCCCTCTGATG

IL-17A F: CGGACTGTGATGGTCAACCTGA NM_002190.3

R: GCACTTTGCCTCCCAGATCACA

GAPDH F: CACTAGGCGCTCACTGTTCTC

NM_001289746.1

R: CCAATACGACCAAATCCGTTGAC

tandllae 350 slads Ole s ABMSCs sy =1 Gy5

JHs GoF B6 esat s SleMbl Oop 2o 4 ax s
53 IL-17A 5 TNF-a slags Ol Ol » ABMSCs (s
adllas gt aglie Chda b aalsl 3 Oleys a4 pslis RA Ol
ol 05 ol MSCs b ey w0 cSllas ple L Lol
5 bl Sldlas s ol Sl e 5 LSl

i el ath o RA L golen pise sladde iomes

Tehran Univ Med J (TUMJ) 2025 May;83(2):99-105

http://tumj.tums.ac.ir

S eyl R (paiis pool  F

IL-17A o L

> 5 () ILATA 5 () TNF-0. 05 Oly Olpes Sl peis 1Vl g
asdlas 0,95 Jsb 55 J_g;lfu 3,1kl lekézl:&_gsl?a


https://tumj.tums.ac.ir/article-1-13517-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-26 ]

OL(Sad 5 L3 Guns Y

IL-17A 05 ol » ABMSCs (s, J=ls Goo5 i
L oldsle (T helper-17, Th-17) WV S8 T (glacam si
TS o b ILT (6305 Olpee 4 4 i oAl s S
Sl RA Obles o 045 55 The17 (slacaw pid slaws
ol hake mle oo 53 IL-17 (VL Olpe e L
cldsde RA & obdas 3 "Ml ss 18 Ol
IL-17 L G o J1 5o Wby Sle 5 b sy dS (osdlys
o sn da T nl & S ot 5 1) 3L sduSi a (glag
My Ll T17 dis S Sppdb sty
oSSl b a3l 5 TNF-a e el iy slacnS smle
Jate 3 1y Ll Gbadl By eape S 1 Laslss e
Ohles 4 ABMSCs 5,5 JLs 4 ol andlas 53 VoS ass
et andllas o355 Jsb 3 ILITA 05 0Ly Olays 4 pslie RA
gl A 0 SIMSCs 35U o, ea 5 Wang .31 OLES (g lsbuwe
Seontomes S 5latsl g ) 4 Mo Slag Vo o3 1) Gl 51 e
o s Shos JFB G Sosen Oles apslie 5 b
GuF 3 om IATA o oo asdllae ol 53 sy )3
5 Vasilev adlas 55 "l Ol s BB x5 MSCs
gl 35T MSCs L RA « 0Ldkis PBMCs S (Ol Kas
"5 S PBMCs I IL-17 W55 ials Corge oo 3L 5l el
Sl edd zlpand MSCs sy W13 ooy 36 OLKes 5 Liu
ol dals 513 5550 CIA Jie Sla se 0 1, Olusl U
L b bse Jb s Th-17 glacwssd do)s Jals (55
S Lls 0lis OLes 5 Lee (5,505 iash oo el Jlisa
4 Ol jae 3l el Clji:,,li SWSIMSCs (5 g Jsl:ﬁ}ad
5 Golen DAd SRl Cxse Ll e (o0l e sl ise
T IL1T S sl 05 Oy a8
Gy 3 e SKobe 53 o5 sa TNF-a 05 Olg Ol 28l
Gkl bdse ol ledlas ol Sli Ll e ABMSCs
03 Ol Ol 28l il Aty S e (] OF Oy RS
Sls BT L Wlg e Jbslas bt 8 oS ol 3 IL-17A
ol adllas Ol les 4 4SSl 4 a5 L AL LU, s ABMSCs
G (U3 p Sk o il & Jhe V)0 553 L3 MSCs

Slows J‘ﬁl}s\ J.AL.: R LSJLNA.««:@J L- Sl USM (Sl 0l

Sldlas 55 INF-0 03 0l ABMSCs sy =l oy il
gl ol sld oylil RA 5556 s TNF-o i 4 il
VoSl e el sl sl sl a5 G oS sl
L (Interleukin 6, IL-6) \ .54 x| 5 (Interleukin 1, IL-1)
335 ol Ol e 4 1) e ST BL Sl 5 xS
axdllas 53 "TAS o ol ) s 53 Al e sl
4 pslie RA Ohlay & ABMSCs 5055 5l oo S o>
0L an s Wang s> 0L (g )lsbae 2alS TNF-a 05 Ol Ole s
o gl gl 05 JTMSCs (siss J13 Gy Blaze sl 0L
TNF-a S sole chle Ol s 4 psls RA Olley o Sl
GuF ) U8 L amlis > Ohlen PBMCs @25 s, mbe 3
S OLKas 5 Shalini « iass 3 Nasl x5 LB el
Glatawsid b o 3l 5l edd 2l sl 05 4T MSCs Olajen
SITNF-a 45 (2al oo oS disls ool [ RA Ol T 5 B
5 Vasilev Loy a5 gladlas 3 Mbs S Ollen Slacan sid
0541 MSCs L RA & 0Ldles PBMCs oiS d plol 051K
SUTNFo W 2alS Compe o b Sl oedd gl
S S e O Ses 5 Shin asdllas 53 705 S PBMCs
ol de gla e 4 SL iy 5l el gl sl LI MSCs
a8 50 (Collagen-induced arthritis, CIA) o3 L Wl
& O,es 5 Zhang "ai W ise 3 TNF-a 55, CJ:.J
i 3L Shedd A Z d MSCs (s J51s Goo 3 M e
G ol o 31 Ol gl sl CIA Jua sl e s DL
ol odd L6 5 IL-1B INF- go e el 2l x5
s 3k S ek 2l Fad MSCs ciS oS Wsls 0L (e
olbladisd boedd S by Sk sladshe Lol
La3ls Sk 45 IL-6 5 IL-1B (INF-a 05 Ol ialS o ye
s A el UL 5 Lee baw g oS iagn 53 s e
o Ol e Sl edd gl Ll MSCs (s, 51
Oly S5l 5 olew S 2alS e o2y 5T Jie sla b e
Slalllas ol T3S IL-6 5 IL-1B TNF-a (gle S sl O
MSCs el 4o L6 Kl Lly e iy Oladlas 5 ol
5 RA Ohlew 3 TNF-o el i oSsule 5 36 & b )

Al g 50T Solen hge Jde (izmen

108599 o)lass AF 0,50 o) Fo F Cogms)] 5o i psle olils o 3y 0uSCiils dlino


https://tumj.tums.ac.ir/article-1-13517-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-26 ]

oy Ghoryani M., et al.

GuoF s O ol adlae i (g S Olgs «

O35 p S S 2 Gl Jsk ) XV sluas 4 ABMSCs 553
05 Oby Shals cmge Oljs 4 pslie RA & S Ol 40 O
Olyea (S sulo nl 358 o Gy 5l dar obe S o5 TNF-0
RA ol 5550l 5o s el oS sule 5l S
adlas ool 3 IL-1TA (ot 53 sl sy ol ool - s

IL- 03 0k » 56 &b 5 ABMSCs 5,5 oledls Ul a3

Sl 4 a5l S ad Al Oleys 4 pslie RA Obla 3 1, 17A
0 8 Jgome slasls 5ol 3 as RA sl o Oloys 058G
e 5 ol G2lpe b Sl (Sas dipdi s Olles
b Sleoad o an) ool Slidod (lpd ol en 05505 o slie
e Sy pSU Ly Gleys gla iy cpl BT aallas 5 MSCs
o S el Sl e (S Silepalp b Ll el
4 0L Oleys 5 ol J2S 03 ) i slagl dad sl
S5 kS s cxrse S Ll ShI Ol 4 pslis RA
23,5 Olles

G155 ghie wliLy Sl Jols s Wi ol 5Kk
ek oKL hasn Cisle Cpae s Sin 4y peses
Al e £V IS L agle S

References

1. Jahid M, Khan KU, Rehan Ul H, Ahmed RS. Overview of
Rheumatoid Arthritis and Scientific Understanding of the Disease.
Mediterr J Rheumatol. 2023;34(3):284-91.

2. Finckh A, Gilbert B, Hodkinson B, Bae SC, Thomas R, Deane
KD, et al. Global epidemiology of rheumatoid arthritis. Nat Rev
Rheumatol. 2022;18(10):591-602.

3. Venetsanopoulou AI, Alamanos Y, Voulgari PV, Drosos AA.
Epidemiology and Risk Factors for Rheumatoid Arthritis
Development. Mediterr J Rheumatol. 2023;34(4):404-13.

4. Deane KD, Holers VM .Rheumatoid Arthritis Pathogenesis,
Prediction, and Prevention: An Emerging Paradigm Shift. Arthritis
Rheumatol. 2021;73(2):181-93.

5. Mariani FM, Martelli I, Pistone F, Chericoni E, Puxeddu I, Alunno
A. Pathogenesis of rheumatoid arthritis: one year in review 2023.
Clin Exp Rheumatol. 2023;41(9):1725-34.

6. Bedekovi¢c D, Bosnjak I, Sari¢ S, Kimer D, Novak S. Role of
Inflammatory Cytokines in Rheumatoid Arthritis and Development of
Atherosclerosis: A Review. Medicina. 2023; 26;59(9):1550

7. Kondo N, Kuroda T, Kobayashi D. Cytokine Networks in the
Pathogenesis of Rheumatoid Arthritis. Int J Mol Sci. 2021;
22(20):10922.

8. Gao Y, Zhang Y, Liu X. Rheumatoid arthritis: pathogenesis and
therapeutic advances. MedComm. 2024;5(3):e509.

Tehran Univ Med J (TUMJ) 2025 May;83(2):99-105

http://tumj.tums.ac.ir

S i s JB s Sedn aledlas S 4 Ol s 5 Slab
Ohlew .8l s Oloys @ erz.A RA Ol ke 5 ABMSCs
ooy Jpeme glagsls s opn b s ol lass
2wl sl U 4 il Sladlas ys . Lles S o B yuae
conl b T s oLl 0 Oly e 31 Sk ol
esdle TNF-a 5 IL-17A sladi Ol b asdllas 3 Coul Sas
D8 5 Obles b 55 el b emn slag,ls L6 3 ABMSCs
505 0k Jod 5l Jsbo sladiyl b (6080 @ 4 5L A3 a8 S
S ey (s fKU“ 23 &S ekl Sl Sl e
sk 53 RNA =l cdns o 55 aar 5 5l A 550 5 o5
il Jlien RNA O @ by e 085 o b ol S
ol o3 INF-o 5 IL-17A o) Ol ol e ol ol sl

woax sl sl a S 30 50 05 Ol edid sladl B 3l candlas

s bdshe hpa 5 S8 4 RA (len 555450l 5o &l
ol st o)Ll Olley Joolie S35 el it (sla, 556
by aegl sla, S 5 lad e asdlles oS il il Ol g e
LSJ‘);Y-M‘}J‘}Q.:\ )UT up}aﬂ;- B 6}&:3} C)LG)U@‘ 4;5}) J.JLM
Jolie 5 (guls paises o8 il s bl as LI MSCs

AL ol ot Oljlew Joolis &0 ol L5 5 50lee L L1580

9. Prasad P, Verma S, Surbhi, Ganguly NK, Chaturvedi V, Mittal
SA. Rheumatoid arthritis: advances in treatment strategies. Mol
Cell Biochem. 2023;478(1):69-88.

10. Shandil RK, Dhup S, Narayanan S. Evaluation of the Therapeutic
Potential of Mesenchymal Stem Cells (MSCs) in Preclinical
Models of Autoimmune Diseases. Stem Cells Int.
2022;2022(1):6379161.

11. Zaripova LN, Midgley A, Christmas SE, Beresford MW, Pain C,
Baildam EM, et al. Mesenchymal Stem Cells in the Pathogenesis
and Therapy of Autoimmune and Autoinflammatory Diseases. Int
J Mol Sci. 2023;24(22):16040

12. Bacenkova D, Trebutiovd M, Morochovi¢ R, Dosedla E, Findrik
Balogova A, Gasparova P, et al. Interaction between Mesenchymal
Stem Cells and the Immune System in Rheumatoid Arthritis.
Pharmaceuticals). 2022;15(8):941.

13. Lee HJ, Lee WJ, Hwang SC, Choe Y, Kim S, Bok E, et al.
Chronic inflammation-induced senescence impairs
immunomodulatory properties of synovial fluid mesenchymal
stem cells in rheumatoid arthritis. Stem Cell Res Ther.
2021;12(1):502.

14. Bakinowska E, Bratborska AW, Kielbowski K, Cmil M, Binick
WIJ, Pawlik A. The Role of Mesenchymal Stromal Cells in the
Treatment of Rheumatoid Arthritis. Cells. 2024;13(11):915.


https://tumj.tums.ac.ir/article-1-13517-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-26 ]

15.

18.

19.

20.

21.

22.

23.

24.

Immunomodulatory effect of autologous bone marrow MSCs on TNF-o. expression in refractory rheumatoid arthritis Vo€

Sarsenova M, Issabekova A, Abisheva S, Rutskaya-Moroshan K,
Ogay V, Saparov A. Mesenchymal Stem Cell-Based Therapy for
Rheumatoid Arthritis. Int J Mol Sci. 2021;22(21):11592

. Ghoryani M, Shariati-Sarabi Z, Tavakkol-Afshari J, Ghasemi A,

Poursamimi J, Mohammadi M. Amelioration of clinical symptoms
of patients with refractory rheumatoid arthritis following treatment
with autologous bone marrow-derived mesenchymal stem cells: A
successful clinical trial in Iran. Biomed Pharmacother.
2019;109:1834-40.

. Jang DI, Lee AH, Shin HY, Song HR, Park JH, Kang TB, et al.

The Role of Tumor Necrosis Factor Alpha (TNF-a) in
Autoimmune Disease and Current TNF-a Inhibitors in
Therapeutics. Int J Mol Sci. 2021;22(5):2719.

Wang L, Wang L, Cong X, Liu G, Zhou J, Bai B, et al. Human
umbilical cord mesenchymal stem cell therapy for patients with
active rheumatoid arthritis: safety and efficacy. Stem Cells Dev.
2013;22(24):3192-202.

Usha Shalini P, Vidyasagar JV, Kona LK, Ponnana M, Chelluri
LK. In vitro allogeneic immune cell response to mesenchymal
stromal cells derived from human adipose in patients with
rheumatoid arthritis. Cell Immunol. 2017;314:18-25.

Vasilev G, Ivanova M, Ivanova-Todorova E, Tumangelova-Yuzeir
K, Krasimirova E, Stoilov R, et al. Secretory factors produced by
adipose mesenchymal stem cells downregulate Th17 and increase
Treg cells in peripheral blood mononuclear cells from rheumatoid
arthritis patients. Rheumatol Int. 2019;39(5):819-26.

Shin TH, Kim HS, Kang TW, Lee BC, Lee HY, Kim Y]J, et al.
Human umbilical cord blood-stem cells direct macrophage
polarization and block inflammasome activation to alleviate
rheumatoid arthritis. Cell Death Dis. 2016;7(12):¢2524.

Zhang L, Wang XY, Zhou PJ, He Z, Yan HZ, Xu DD, et al. Use of
immune modulation by human adipose-derived mesenchymal stem
cells to treat experimental arthritis in mice. Am J Transl Res.
2017;9(5):2595-607.

23.  Lee K, Park N, Jung H, Rim YA, Nam Y, Lee J, et al.
Mesenchymal stem cells ameliorate experimental arthritis via
expression of interleukin-1 receptor antagonist. PLoS One.
2018;13(2):¢0193086.

Sandquist I, Kolls J. Update on regulation and effector functions of
Th17 cells. F1000Res. 2018;7:205.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34,

35.

Azizi G, Jadidi-Niaragh F, Mirshafiey A. Thl7 Cells in
Immunopathogenesis and treatment of rheumatoid arthritis. Int J
Rheum Dis. 2013;16(3):243-53.

Chen DY, Chen YM, Chen HH, Hsieh CW, Lin CC, Lan JL.
Increasing levels of circulating Th17 cells and interleukin-17 in
rheumatoid arthritis patients with an inadequate response to anti-
TNF-a therapy. Arthritis Res Ther. 2011;13(4):R126.

Roeleveld DM, van Nieuwenhuijze AE, van den Berg WB,
Koenders MI. The Thl7 pathway as a therapeutic target in
rheumatoid arthritis and other autoimmune and inflammatory
disorders. BioDrugs. 2013;27(5):439-52.

Wang D, Huang S, Yuan X, Liang J, Xu R, Yao G, et al. The
regulation of the Treg/Th17 balance by mesenchymal stem cells in
human systemic lupus erythematosus. Cell Mol Immunol.
2017;14(5):423-31.

Liu R, Li X, Zhang Z, Zhou M, Sun Y, Su D, et al. Allogeneic
mesenchymal stem cells inhibited T follicular helper cell
generation in rheumatoid arthritis. Sci Rep. 2015;5:12777.
Bodewes ILA, Gottenberg JE, van Helden-Meeuwsen CG,
Mariette X, Versnel MA. Hydroxychloroquine treatment
downregulates systemic interferon activation in primary Sjogren's
syndrome in the JOQUER randomized trial. Rheumatology
(Oxford). 2020;59(1):107-11.

Csoka AB, Szyf M. Epigenetic side-effects of common
pharmaceuticals: a potential new field in medicine and
pharmacology. Med Hypotheses. 2009;73(5):770-80.

Suzuki K, Yoshida K, Ueha T, Kaneshiro K, Nakai A, Hashimoto
N, et al. Methotrexate upregulates circadian transcriptional factors
PAR bZIP to induce apoptosis on rheumatoid arthritis synovial
fibroblasts. Arthritis Res Ther. 2018;20(1):55.

Takiguchi H, Chen V, Obeidat M, Hollander Z, FitzGerald JM,
McManus BM, et al. Effect of short-term oral prednisone therapy
on blood gene expression: a randomised controlled clinical trial.
Respir Res. 2019;20(1):176.

Wang X, Baek SJ, Eling T. COX inhibitors directly alter gene
expression: role in cancer prevention? Cancer Metastasis Rev.
2011;30(3-4):641-57.

Istomine R, Pavey N, Piccirillo CA. Posttranscriptional and
Translational Control of Gene Regulation in CD4+ T Cell Subsets.
J Immunol. 2016;196(2):533-40.

10 6398 o)lad AV 0,30 ) Fr F Gt o ld (K pple olCiily o iy 0aiils aleo


https://tumj.tums.ac.ir/article-1-13517-fa.html

[ Downloaded from tumj.tums.ac.ir on 2026-06-26 ]

I [ ] ] v I l Tehran University Medical Journal, May 2025; Vol. 83, No. 2: 99-105

Original Article

Immunomodulatory effect of autologous bone marrow MSCs on TNF-a
expression in refractory rheumatoid arthritis

Mohsen Ghoryani Ph.D.!
Mohsen Ahmadi M.D.?
Mahdi Atabaki Ph.D.3

Jalil Tavakkol-Afshari Ph.D.*
Mojgan Mohammadi Ph.D.%"

1- Department of Laboratory
Sciences, School of Paramedical
Sciences, Torbat Heydariyeh
University of Medical Sciences,
Torbat Heydariyeh, Iran.

2- Department of Immunology,
Faculty of Medicine, Mashhad
University of Medical Sciences,
Mashhad, Iran.

3- Clinical Immunology Research
Center, Zahedan University of
Medical Sciences, Zahedan, Iran.
4- Immunology Research Center,
Mashhad University of Medical
Sciences, Mashhad, Iran.

5- Pharmacological Research
Center of Medicinal Plants,
Mashhad University of Medical
Sciences, Mashhad, Iran.

*Con'esponding author: Pharmacological
Research Center of Medicinal Plants,
Mashhad University of Medical
Sciences, Mashhad, Iran.

Tel: +98-51-38002374

E-mail: MohammadiMZH@mums.ac.ir

Abstract Received: 23 Feb. 2025 Revised: 27 Feb. 2025  Accepted: 12 Apr. 2025  Available online: 21 Apr. 2025
Background: Rheumatoid arthritis (RA) is a chronic autoimmune disorder marked by
persistent inflammation, progressive joint destruction, functional disability, and
systemic complications. Key inflammatory mediators, such as tumor necrosis factor-
alpha (TNF-a) and interleukin-17 (IL-17), play critical roles in disease progression and
tissue damage. Mesenchymal stem cells (MSCs) have recently gained attention as a
therapeutic approach for autoimmune diseases because of their abilities in self-renewal,
immune modulation, and tissue repair. Considering the role of pro-inflammatory
cytokines in the pathogenesis of RA, this study investigated the effect of autologous
bone marrow-derived MSCs (ABMSCs) on the gene expression of TNF-o and IL-17A
in patients with refractory RA.

Methods: The study utilized archived RNA from the research team's previous clinical
trial. In this study, 13 patients with refractory RA who underwent MSC transplantation
(MSCT) at an intravenous dose of 1x10° ABMSCs per kilogram of body weight were
evaluated at baseline and at 1, 6, and 12 months post-injection. Between November
2023 and March 2024, archived RNA samples were converted into cDNA at the
Department of Immunology, Faculty of Medicine, Mashhad University of Medical
Sciences, Mashhad, Iran. Then, the expression levels of TNF and IL-17A were
analyzed using SYBR Green-based real-time PCR.

Results: TNF-o gene expression declined significantly 1 month after MSCT
(meantSEM: 1.00£0.00 at baseline vs. 0.38+0.11 at 1 month, P=0.045). However, no
significant differences were observed at 6 months (1.21+0.38) or 12 months
(0.61+0.18) compared to baseline (P>0.05). IL-17A gene expression remained
statistically unchanged across all time points (baseline: 1.00+0.00; 1 month: 0.87+0.31;
6 months: 1.19+0.42; 12 months: 1.79+0.92; P>0.05).

Conclusion: The results of this study suggest that ABMSCs may exert an anti-
inflammatory effect by modulating TNF-o in patients with refractory RA. However, the
findings related to IL-17A do not support the hypothesis that ABMSC injection exerts anti-
inflammatory effects through modulation of IL-17A gene expression in these patients.

Keywords: 1L-17A, rheumatoid arthritis, TNF-o.

Copyright © 2025 Ghoryani et al. Published by Tehran University of Medical Sciences.

This work is licensed under a Creative Commons Attribution-Non-Commercial 4.0 International license (https://creativecommons.org/licenses/by-nc/4.0/).
Non-commercial uses of the work are permitted, provided the original work is properly cited.

Tehran Univ Med J (TUMJ) 2025 May;83(2):99-105

http://tumj.tums.ac.ir


https://tumj.tums.ac.ir/article-1-13517-fa.html
http://www.tcpdf.org

