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AR E 7t o T HAREBET RKXE XTI R
b S E (B F B BB AR SR B 5 i

LI, REH
(BHEMAFHEBEER £458, DI M 646000)

HWE . BN S BENARTaRBisd iR ERRAXERFRAKTHINGEENRRD, FTiE
32 R SD KAREAS A 440, FI, TR, BAMA LA, F8 R, FIA, SFRAFBA LA A
FA R KR AT KSR, EFARMAATAIE(n =8 ), B 12 h, FILLEFIRIESIEFL R R T i,
STRRALES ST AR e ie, BAMRTF, FR3AE, LA XK, BRLEARERE QRT-PCR
o GER DBA L 3B L EF LA, TNF- o JIL-1B A IL-6 K-F37&, 2R A%t 5 & P<0.05);
U4 5 AV A B AT B ES, TNF—a . IL-18 & IL—-6 K-FHAk, ZFH%i5EN (P <0.05); S5t
WEKRETF B (TCGE-B ) KFHTHEALM, £2FA%ITFENL (P<0.05); QEAM, HBEL EF4L
B, RBRARAREEEOHE 1 (MMP-1), AR4& k&9 3 (MMP-3) ZA R4 /A& 13 (MMP-13)

mRNA 75, ZFA%HFEL (P<0.05); FEA5 TR A E, MMP-1, MMP-3 & MMP-13
mRNA KFBAL, ZFAGTFEL (P<0.05), S, SBA, BAMS EFMAks, LRtk EGiH

## 3 mRNA &, 27 A% 5EL (P <0.05), B4, AL EF4Li, 45454 11 mRNA 7+,
E RGN FEL(P<0.05); EIA 5 A0 3 BAILER, 4585 11 KP4, £ F A %t 3 & 3L (P <0.05),
i BEMAK TR Ta@E R TNF-a ., IL-18 . IL-6 K-F A& MMP it 545564 11 &k, LA
TGF-B K-F, RMRBEERIE X T XXRM KT KES BFHIR,

KW BBEM AR T@ ; EREXT X KR ; XKERT ; AAek&ais

FESES : R593.22 HRARIAED ¢ A

Therapeutic effect of placenta mesenchymal stem cell
transplantation on inflammatory factors and cartilage
destruction in rheumatoid arthritis rats

Wen-jie Jiang, Xue-mei Liang
(Department of Gerontology, the Afiiliated Hospital of Southwest Medical University,
Luzhou, Sichuan 646000, China)

Abstract: Objective To investigate the therapeutic effect of placenta mesenchymal stem cells (PMSC)
transplantation on inflammatory factors and cartilage destruction in rtheumatoid arthritis rats. Methods Totally 32
SD rats were randomly divided into experimental group (RA rats receiving PMSC) (n = 8), control group (RA rats
receiving fibroblast cells) (n = 8), model group (RA rats without any treatments) (n = 8), and normal group(normalrats
without any treatments) (n = 8). Rats received intravenous injection of cells 12 h after modeling. All rats were
sacrificed 3 weeks after intervention. ELISA and PT-PCR were performed for further analysis. Results Levels of

TNF-a, IL-1B and IL-6 were elevated in model group and control group when compared with normal control group
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(P < 0.05) while rats in experimental group experienced significantly lower levels of TNF-q, IL-18 and IL-6

when compared with model group. Expression of TGF-f was dramatically increased in experimental group

when compared with remaining groups (P < 0.05). Levels of MMP-1, MMP-3 and MMP-13 were upregulated in

model group and control group when compared with normal control group (P < 0.05) while rats in experimental

group experienced significantly lower levels of MMP-1, MMP-3 and MMP-13 when compared with model group

(P <0.05). Levels of synovial cadherin-11 were upregulated in model group and control group when compared

with normal control group (P < 0.05), while rats in experimental group experienced significantly lower levels of

synovial cadherin-11 when compared with model group (P < 0.05). Conclusions Placenta derived mesenchymal

stem cells reduce joint inflammation and cartilage destruction through reduction of TNF-a, interleukin 1,

interleukin 6, MMPs, and cadherin-11 as well as upregulation of TGF-f in rats with rheumatoid arthritis.

Keywords: placenta mesenchymal stem cells; rheumatoid arthritis; rat; inflammatory mediator; matrix

metalloproteinases

FWIRITT A e —Fh T i Z R R0 H B
PRGN, W78 R RBBUCTY, BRI AT dere
RANMIE AR . R AAE AR . U R E . A
SHE R R M HE IR, 5K T 40 ~ 60 %
B, HUZMERZ, HARRrEEm ) 5 0T RAE
FEEERIEARSC, W4T LR RIAYT, #Ef kA T
W X Ofeek . HAT, XZEXEETTRANART, &
BRI AT SAE SN, I 7 A Je B AN vl 3 T
IR, SRATREGRAP T FINLA TR, kBT 58
LR ERIR TR SR H A " IRITAY EEA
FERFERIE A A2, AoFgs . SRR, AT
IR, (HARRRIAIR ; ZRMHRTE2Y, QdRdsin) A, Be
et 5 TR, AT BRAEAR, (EN ROV
WA — LB R 25BN TR RS &, (H
WS IRAR IR BRI A RIS, Pa DI
B ML IRY T OT

[ e AR IR TR IRz, BAT e A R
Rz m o igee, RI) Z, WINELY Y, &
VYRR, RPEIEIER, JF HEA SRR S i i o)
AE. MW FEM TRz, nRIETHRE. B8N .
JiaE . BF I EG A 2L, I HA B UES ] 7S
BT T 4 L T 00 ) BT A U R A R A e Y, S
PR MG ELE R T4 ( placenta mesenchymal stem
cells, PMSCs ) VENEEAEIAYTAIML, WLAH 2K E
T RKBIRAE A 7 S AR B IR R e

1 RS

5K

ARG ELZUR B A B St 5B ™ = 11, = o g
FE, A ARG R ZL, XS R R
TR . RS 4EAn G A L s A R

1.1

6 ~ 8 JEIRIET S SD KEL 32 H, MEMEAH, {4
H(200+16) g, 4 35 HRRFHL D HIEF A (n =8 ).
PRI (n =8 ), WHEZ (n=8) KK (n=8),

I RURE I . A TR, gl [RSe A (S5
Sigma Alofich A H] ), iWi%EsRRFAT & ( K% TaKaRa 24
Al ), DMEM $53238 . sUIgiA 555 77 38 ROl B T4
F24E (Gibeo 247 ), $1CD90, CD44. CD34. CD45 i
M (SEE BD AF]), PEEL S, e 0l (L
WA TAEY TRABRAF ),

1.2 XEH5E&

TR AEAL (5[ BD 2AH] ), B E A2 Wi H
/N Olympus NED), TR (ZEE Molecular Devices 23
Al ), bRk CO, J55AH (22 Forma /4] ), PCR X
( Z£H Bio—Rad 2] ).

1.3 Jik

1.3.1  PMSCs #9335 " BUBifef 3 B G AL A
T4, PBS M EEGS, W1 mmx 1 mmx 1 mm
/g, T BRI K IR R H AL 1 b, AR i8I
£, BOF LI, PBSYEVE 2 )5, A IRA- I . W
L) DMEM 552568555, BT 37°C . (KR4 5%C0,
R, 72h JGemil, &3 Rl 1K, 4.
5 RANMIAA T 80% il , IRBHLAif, LA 1« 3
(0 LB T AL AR, (A5 3R450 3 AR T LR
S

1.3.2 PMSCs #9%5%  HUEE 31X PMSCs, X 40HAY
KA 2T CD90. CD44. CD34. CD45 Hifk#ik;
WU BAFRYES 3 48 PMSCs, 44K 2 80% &t
B 6 fLA, A RUIEANIE A S %95 10 d,
HEFTIMAT O Yett, UERARIEIE Mg o ™ 5 BUE K RAF
%5 3 48 PMSCs, A4 2 80% Filt G 4570 2 6 £L
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B, TABCE A S BRI 7R 21 d, EATIE R AL
Jefn,, WMEALEETE GO s

133 AHEREHXT XSHHER  FHiekaift
2 TS S T 0.1 mol/L SR Hp, i) B o 12k vk
N1 LR, 55 IR RS A RNR A AR E L
Mo BRI | X IR R SR R, R4S R R AR
BNy 4 SRR 1 ml U5 5 21 d 5, K 0.5 mg JEA
T 0.5 ml 1 mol/L BER M, T A K FRUIE I PR UG 1
SFo B 1 ST 2 J8  BEPLBUSTRIZE KR 3 L ARG,

UG BT AT IR AN — PRELge (s, RO I AT
TEAFIREEERAE, SRR AR5, MR A
LB IRFEIN G, WAL A%, AT UL 10 2L
EROAnRLRE, S R n] WLRG A 8 2 1 A A B A
5, ISR R

134 Sy Fi 02 WHESE 12h, J0H
KB # K 1 5 1 x 107 4> /kg PMSCs (20 it v J&
1x 10" A /ml), X RRZE 5T S5 LT 4E 4N, AEANZH
ANHAHEANRYTY . T3 Flia, ASEpra R, 17
DA A

1.3.5 BB R R F I e sn e B T KR AbSE
TP AL ik BCA R 1L 2 ml, 1 000 r/min 5.0 10 min,

W T, TR 2 IR B A 5 W AR 6 d B A3 45
1'/E , *ﬁ (WJ HEF ﬁé ﬂ:% ? a ( tumor necrosis factor— o ,
TNF-« ). % Ak £ K B ¥ B (transforming growth
factor— 3, TGF- ). F4IEANE 1 B (interleukin—1 B,
IL-18 ) XH4IMANZE 6 (interleukin—6, 11-6 ) /K-F-.

1.3.6  #nl KR 4 B % & B ( matrix metalloproteinases,
MMPs ). & i 4 )8 % & B 474 4 (dssue inhibitor of
metallo—proteinases, TIMPs ) & 45462 11 mRNA &k
SEFER B, ARBOCTI LY, $2HAZH RNA, ficill
¥ SRR G UL WS BRI AT oDNA, BT 511751,
MMP-1 : 1iE [a] 5'-CTGGCCAAATCTGCCAGGTAA-3',

% ) 5'-TCACAAACGGCAGCGTCAA-3' ; MMP-3 : 1F
1] 5'-TGATGGGCCTGGAATGGTC-3", [ 5'-TTCAT
GAGCAGCAACCAGGAATAG-3"; MMP-13: 1 [1] 5'-CC
CAGATGATGACGTTCAAGGA-3', [ 5'-CTCGGAGA
CTAGTAATGGCATCAAG-3'; TIMP-1 : 1E[a] 5'-CATCT
CTGGCCTCTGGCATC-3", Jz 1] 5'-CATAACGCTGGTAT
AAGGTGGTCTC-3' ; TIMP-3 : 1E[[] 5'-AGGGCTGTGC
AACTTTGTGG-3", I 5'-TCTTGGAGGTCACAAAGC
AAGG-3"; F5EE K 11 : 1E[] 5'-TGCTGCCAACAGCCCA
ATAA-3", &I 5'-GAGATGTTGAGCCAGGCAGTTTC~

3';GADPH : iF [i] 5'-GCACCGTCAAGGCTGAGAAC-3',
K 1) 5'-TGGTGAAGACGCCAGTGGA-3', PCR iz Jif
SARTH 20 w1, 78 ABI Prism 7500 %75 i 9% G 2
PCR {SGHAT SERF 9 8 1 R A W EE SV ( quantitative
real-time polymerase chain reaction, qRT-PCR ), £% 4t
BEMRAY 3 ANE AL, qRT-PCR FW 4444« 95°CHiAE
PE10s 3 95CAE1E 5 s, 60°CIRB K 34 s, JEFF 45 K 5 1E
60°CiR Kk 34 s BrEeR DG, FHrE LRy & bR
KT 60~95 C I IR BT B3R, THAE S FRACTE-
Ct{H, LL GAPDH Ct fHAE NS, i H IR Cr (IR
22 GAPDH Ct{EfE N ACt{l. EHHARRA ACl
SEREAE R A ACHE, BRI E R 2 R
mRNA FYAHXT ik e s
14 Sit=EFH*E

BARS TR F SPSS 18.0 it %k
BB = s (xxs) Fom, FHIESDHMI; 2
FEERITEDL T, g LB AT SR F 2 FEAR 5L
FeB Y I 22000, 29 A g, Ft— 0
LSD—t KB #-A T2 [ LA, P <0.05 M2 55 A geit

HR

PMSCs I BIEFRE5ELELER

JRARREFRE) 3 d, v WD EEAN A, 20 R TP
SRIE 5 1555 10 d 24, WRELN ARG 2 F (R
FFR05E 3 48 PMSCs 2RI, FInReridnit, 2
ek A (WA 1A ), 55 318 PMSCs IG5 S 5
FE10d J5, ML O Y n] WAL () fg v ok, S
PE CIENB) s A AT 21 d 5, PERLYEA]
DLAGZESS ) BLBAME (A 1C), Fatgn iR s,
%5 3 f€ PMSCs 533k CD44 . CD90, i CD34. CD45
EHMERE (LK 2),

2.2 4 HAHMBEFKFLLE

T4 R, 4 48] TNF- o\ TGF-B . 11—
1B M 1L-6 KFHEe, ZRAgit#E L (P<0.05).
PE—2B AT LSD— KRS0 4t e, BRI X iRdl Y
EH A LA, TNF-a . IL-1B & IL-6 /K2 TF i,
L REGITHE X (P <0.05) ; SCId] SR . Xt
PR R, TNF-« . IL-1B K IL-6 /K FREE, 254
Giit2EE L (P <0.05) ; LY TGF-B /KFwm T3
K3, ZRAGIFEEX (P<0.05), W1,

2

2.1

.17.
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A B C

A: 55 310 PMSCs; B: &5 318 PMSCs MARIA TR F: 10 d 5, IMLL O Yt n] WLT LA BRTHIR ; €. 5 3 18 PMSCs BB 5455 21 d

i, PEERLLYL AT LT LS T
Bl 1 PMSCs Hy¥E7 SRUER B L EE ( x100)

Specimen 001-NI 44 Specimen 001-80 Specimen 001-YA 34 pecimen 0C1-YA 34
(=] (=]
] 2 3 a
] E =
z S co# = g 4cp9 & 8 CD34 8 S CD45
2 1 94% 2 19%9% E =l 37% E 0.8%
S F2 4 T2 L
o 3 - 3 - R S T
2 3 4 5
100 100 10" 10 100 100 100 10 100 100 10° 10’ 100 10" 10 10
CD44 FITC-A CD90 FITC-A CD34 PE-A CD45 APC-Cy7-A
B 2 PMSCs REHFRIESH
1 SAKRKRIFHEEEFKENLE (n=8, ngL, x+s)
IEHA 57.65+11.23 309.79 + 96.45 25.67 +8.96 25.68 +8.96
EHIZH 80.12 £ 9.68" 310.57 + 198.60 99.36 + 89.78" 89.85 +24.38"
popieEil 70.69 + 6.39" 246.27 + 80.96" 66.38 +28.54" 88.64 +25.64"
SEIGZH 58.62 +10.78"" 512.63 +230.19” " 59.35 +26.78" " 70.69 + 11.85° "
F1 32.092 43.465 59.474 48.954
Py 0.000 0.000 0.000 0.000
H: 1) HIEFW4AE, P<0.05; 2) SR, P<0.05; 3) 5XFHE41HE, P <0.05
2.3 4 %5 MMPs mRNA &AL 0.08), (0.36+0.06) K& (0.52+0.09), J5 % 4> #r

D5 oM A I, 4 48] MMP-1, MMP-3 K 45 R 3E W, 4 418 TIMP-1, TIMP-3 mRNA % ik It
MMP-13 mRNA FiELE, ZRARITFEN (P< 8, ZRA G155 X (F=25.145 fl 22.466, ¥
0.05 ). FE—FF LSD—t M IGLEFH | fAIg] . % P =0.000 ), PE—#FT LSD— Kb ], Fimigg
TR S IEH AR, WAL MMP-1, MMP-3 & SIEW 4L, TIMP-1, TIMP-3 mRNA ik (K,
MMP-13 mRNA &k T1E, ZRA G FE (P <0.05);  ZFAGI¥FE L (P <0.05); XA, LI 5
SCTEG L SRR . BERIZE RS, MMP-1, MMP-3 K. AU HEEL, TIMP-1 mRNA KA, ZRAGIHE
MMP-13 mRNA £k, ZRAS%HFEX (P« X (P<0.05), MBI X2, Sige4H (] TIMP-3

0.05), W2, mRNA £k LR TG4 L (P >0.05 ),
2.4 448 TIMP-1 mRNA Fix b & 2.5 4 4855%= 11 mRNA RiAtbE
TEHAH . AL . XIEZH . SEEO4H TIMP-1 mRNA WER A, BRI, XPRE4]. SCE A AR 11

TR (4.90 £0.45).(1.39£0.21).(8.09+0.78)  mRNA Fik/5I°7(0.94 +0.08 ).(5.92 +0.64).(6.15 =
J (1026+£090), IEH., BRI . X4, 528 059) M (0.82+0.05). s REW, 44
2 TIMP-3 mRNA 3k 505120 (1.29+0.15), (0.49 + [ #5725 % 11 mRNA RiA L, ZRA%IT¥EX
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K2 BAKRBEHAL MMPs mRNA RikHI LR

(n=8, xxs)

285 MMP-1 mRNA ~ MMP-3 mRNA  MMP-13 mRNA
EH 123 £1.12 1.35+1.24 1.49 + 1.89
B 6.80 +5.69" 5.89+6.97" 22.58 +19.49"
X AR EH 8.54 +5.98" 6.01+421" 23.19 +23.25"
SEYGAL 1.19 +1.257 1.33+1.267 3.01 215"
FAH 21.628 23.440 29.151
P 0.000 0.000 0.000

e 1) SIEWAE, P<0.05; 2) SHERLHE, P<0.05 3)
X ag s, P<0.05

(F =20.893, P =0.000), if—1T LSD-t ki 45
FH, BRI | XIRAS IE R A R, F5%6FK 11 mRNA
FikTtm, ZRAESHFRE X (P<0.05) ; L5415
RIZ | WAL AT, 456 11 mRNA FikEL, 25
ALt L (P <0.05 ),

g

RN R T, ) 78 5T 1 20 B E A e s 41 i)
BT, T 3E AT R Y IR A0 I I A R S A B
MRAE 5 7 B B L R I PMSCs B[R] FEA A
JER AR ), I LA S0 50 38 o B A 42 RS,
PMSCs iy 55 1] 2t 2 R DG A 78 K BRUAY) 4T AR
FRATEIRRERE . DA I A T — 255, W
%% PMSCs BAHIRYT i, R BRI AR AE PRl S I A 41
MMPs. TIMPs ME5%6 % 11 1RIEKTF-.

IL-18 . IL-6 5 TNF- o ¥R RIR N R KR
HEZRRIER T, S5EBHELESEE"". #
A" Hamts RN, AR R 1 aE
T R 2AH LRI 90K L 200 M 3 50 AN A, AR 2 S 4
B LG O RERT A IR 2 B2 F1 D e, 51
RV REIAE Y BB TR fE . 735h, 1L-18 B
P4 B 200 R N A L B 1Y) MMPs, A3 M
SRR 2, 5 # e R e 0. AERSL,
TNF— oo ] 00 S0 P 55 T 2480 200 B A0 4001 440 i 7 A= iy 371
PRZE E2 R DR, A2 i1 o il IR R B i) W i S 2 4
BEARME A, IR T A i 5 A RE AR E R 2 e
O3 UAET AR AR L BTG ), (A A AR A
AR VB, INPROCT Rt #E. 1L-6 AT HY IL-
1B . TNF-a iS50, H5I1L-18 5 TNF-a H
AU RO o 8 I A 3 A R K, T

3

PMSCs X2 REIC T 5 i SAE I RIVE - . AT R
N, MERIZH . XPREZH TNF-o . IL-18 M IL-6 /K V-3
T IER AL, BIRSCIR SRR, A SR ; 3
B2H TNF-« . [L-1B J [L—6 /K P T 2H % wof 1
41, BLH] PMSCs FAEIRTT R RRPE SC T R (1 2 AE
R, BARITVER . Al SCss Rl SR Scih
TGF- B K F-1m T HASHL, M TGF- B NI RAERN T,
[FFEIESE T PMSCs HVAT AR .

IR R I L E BRI 2 — 2 s
PIREER, MR IR 25 MMPs K2 TIMPs LU 632 A
FASFERMFIRA ", LI EE IR R, JR T
GRS BRI IR 2 N 2 BRI A0 2546 (1) MIMLP—
1. MMP-3 & MMP-13, {Kx3&ik TIMP-1., TIMP-3 £
1L PMSCs BAHIGYT I, WA MMP-1, MMP-3
Je MMP-13 B&AIG, 15 B HL o] 38 2o 410 ) MMPs (1% 3 35
TR T AR PR . SRR3R 11 g 51 i M A P
SRR T, AT AR R DG 5 M I AT 4
MMIERs, MR IRZERE S, S HERIBTRM
K. R, ARERAER R, BRI XI5
R 1 KPETIERA, ZRAGHFESL, IEESEN
TR R A i B U B R 11 K 5 &
PMSCs BAEIAIT G, FERRIETT S A A R 2 41
FERL 2K T IAR, TEHH PMSCs BEAH i i F 25 XU
ST R WAL SV 2 11 AT SR 300 ] 0 o o 4 4 4
LRIERS , AR ZER ), BRI R0 R R .

25 LTk, PMSCs A] eI TNF- o . IL-1B
K AL-6 7KF J MMPs 43 i 58536 % 11 £ik, LA
TGF-B K, IR IE KT 5 K B 567 RAE
S8R, HEARNHLEIAA FFE— 5%
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