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[(HE] BH MEAFRIRE L T4 (MSCs) 1 H#EEEE 11 43(Cx43) 41 4B B £ (GIIC) KA T
N2 LM B (MM) MUBRAIAE (SP 4IAR) A=A AT M AGEE IR, G BENLI . 55k B RE IR A IR IR Y 18] 78 R
T4 (MSCs); b R A AT E MM 41 ik RPMI 8266 HY SP 41 fid; S RT-PCR F AR K35 4 B3l (Western blot) ¥
MRTR I8 MSCs. RPMI 8266, SP ZH il Cx43 JE[K Je 2 K 3Rk B 2L 57 WA AN [R] Sk 5 MSCs %t SP 241 ifd J&1 1] |
Cx43 T HFIL  RIMETEIL ALAE T1 . TANMIAR SR ek | 4 PR 1400 AR 25 578 Ak LA SO 24 22l 4 157 180 H#E
KR (a-GA) JF IR, 58  MM-MSCs 5 ND-MSCs 24 K £ B JE I 8 X 51, 5 RPMI 8266 4 i 3 3% 1k 55 i K Y
Cx43; 5 MM-MSCs FL3% 32 0] i 88 £ SP 4 ik A GO # (P<<0.001), SP 4011 c-myc. KIF4 Fil SOX2 K [H ik B2 b,
M Oct-4 FEHFE3K T, IIA o-GA J&, c-myc., KIF4 #l SOX2 ¥A A EFLRE F M, B0 8 F 2 5; 6 Cx43 ik L, 435
M (31.002)% Fi1 (39.00+2)%; i 1A SNETEIE BLAE J7 LR, INA a-GA ] 434 H1i% 4 FH; RPMI 8266 7716/ c-myc, KIF4,
SOX2 Fll Oct-4 FEFEIX, SP 40O e rhiZz 2SR I 3, MM-MSCs 20 i K SEHY A (IL)-6, 5 SP 4Rt gs)s,
W IL-6. IL-10 X TGF-B ik b (P=0.0072, P=0.037); bFGF F1 IL-17 WFCH 87254k . A o-GA J&, bI5# T IL-
6. IL-10 1 TGF-B 7K F-F#AK; MM 4 MO X i 84 K175 T i R T fuRk, {0 SP 2 I fURe 35 22, 55 MM-MSCs L35 35 i 28 /b
AR A AT, A o-GA ATER /M RE MM AR AR K I U . 4518 MM-MSCs 52 & B s SP 4l
Ml E R Cx43 A RS, R E £ GIIC, 3 i3 MA8 MSCs 413 143 53, fIE 9F SP 40 it 396 5 A ik 245, vl A 2 e X T 3K
MM B & JEHZ—,

[kBIR] 2 KT BREE; 40 A0 R BT, IR A

[HESES] R [SCaktRERE] A [CEBHE]  1006-0111(2022)04-0326-09

[DOI] 10.12206/.issn.1006-0111.202105104

Role of intercellular junctions in the biological behavior of SP cells of multiple

myeloma
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hematonosis hospital, Suzhou 215000, China)

[Abstract] Objective To observe the effects of the intercellular gap junction (GJIC) composed of connexin 43(Cx43) in
mesenchymal stem cells (MSCs) from different sources and their signals on the biological behavior of multiple myeloma (MM)
lateral population cells (SP cells), and to explore its possible mechanism. Methods Mesenchymal stem cells (MSCs) from
different sources were isolated and cultured. SP cells of MM cell line RPMI 8266 were sorted by flow cytometry. RT-PCR and
Western blot were used to detect the expression of Cx43 gene and protein in MSCs, RPMI 8266 and SP cells from different sources.
The effects of MSCs from different sources on SP cell cycle, Cx43 protein expression, colony formation ability in vitro, stem cell
related gene expression, cytokine secretion and drug resistance were observed. Results There was no significant difference in
morphology and phenotype between MM-MSCs and ND-MSCs. Both MM-MSCs and RPMI 8266 cells expressed a higher level of
Cx43. Co-culture with MM-MSCs induced more SP cells to enter GO phase (P<0.001). The expressions of c-myc, Kif4 and Sox2
genes in SP cells were significantly up-regulated, while the expression of Oct-4 gene was down-regulated. After adding a-GA, c-
myc, Kif4 and Sox2 were down-regulated in varying degrees, but there was no significant difference. The expression of Cx43 was
up-regulated by (31.00+2)% and (39.00+2)%, respectively. The colony formation ability in vitro was up-regulated, and the addition
of a-GA could partially inhibit this effect. A small amount of c-myc, Kif4, Sox2 and Oct-4 genes were expressed in RPMI 8266.
These genes were significantly up-regulated in SP cell subpopulation. MM-MSCs secreted high levels of interleukin (IL)-6. After
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co-culture with SP cells, the expressions of IL-6, IL-10 and TGF-f in the supernatant of MM-MSCs were up-regulated (P=0.0072,
P=0.037). bFGF and IL-17 had no significant change. After adding o-GA, the levels of IL-6, IL-10 and TGF-f in the supernatant
decreased. MM cells were sensitive to bortezomib (BTZ) induced apoptosis, but SP cells were less sensitive. Co-culture with MM-
MSCs significantly reduced BTZ-mediated apoptosis. The addition of a-GA partially restored the sensitivity of MM cells to
bortezomib. Conclusion MM-MSCs and multiple myeloma SP cells up-regulate the expression of Cx43 protein, form more GJIC,

and promote the proliferation and drug resistance of SP cells by changing the cytokine secretion profile of MSCs, which may be one

of the reasons for the recurrence of MM.
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21 Jfd [B] Bt 7% 2 (Intercellular gap junction, GJIC)
S FIETE T NI iR e () B 1A, PR R
1 (connexins, Cxs) JE i, Jf 1 9% 7 B A= 90 16 14 o0
F AT FRR P 20 Bk 20 1S5 A0 P S A B ] 0
B, XA ARG B L A AL IR N R B E | BT
MRt AR A EREXCEZERY, SCRIET/N
SRR L T IE SRS T A 11 RPN [R] A a4 4 AR
FIERIA, (H AN BERE BT AUA 3 B Cxs (Cx31,
Cx43, Cx45) Kik., ZWLIIUET Cx43 73 HF
I A B AR, AR AT a5
BRI, Cx43 1t 2 & VB #J4 (multiple myeloma,
MM) %) % g o 7 b B B 2R, A B R OA
By Cx43 KBk HE & LR T+, B B0 240
55 1B 2 AR B A S AT 3E e e Cx43 2 Y
GIIC {2 TR, 1 id Cx43 Fikxt £ K& B 46
2 L ) 34 5 ST R YR B HEE T, Cx43 Rk R
B 5B B R A A AR A OGP, SR Cx43 FE
MM 4 A A7 K it 25 v AR FE R B, U HAE 2
M BB T A A B 5 GO S R AR T S
Wi AYETU, AU 5538 MM EE KO
AR ORI BB SE BT 40 i (MM-MSCs, ND-
MSCs), 75 H AT 55 T WSS MM 21 i 4a
JiL A 2 E R 1 A5 4k & MM-MSCs X MM T4 filg
FELH M) A A7 R 25 B9AVE T, JF AR AT REAIL I

1 #MR5RZ%

1.1 #H#

0 Ak MM 4l bR RPMI 8226, U266, XG4,
XGT(I M K22 A= Py AR 5T r 5k 26 B0 B );
57 FBS. PBS. LG-DMEM 545577 . RPMI1640
B 37k (3¢ Gibeo 22 7]); Midi MACs & 4t (1
Milteyni 23 ) ) ; Hoechst33342( 3¢ [i Sigma 2\ 7 );
Pt Cx43 N GAPDH —#i(3£[E CST A ); RNeasy
kit 3877 & . QuantiTect reverse transcriptase kit 5
% . TopTaq Master Mix Kit {57 & (3¢ [E Qiagen 2o
] ); Cytometric Beads Array {576 (32[E BD 23F]) .

1.2 fafass ffetein 7 ik
1.2.1 MM B FOE & & A 0B 8 5 514
A a1 53 B Fn s S

S5 3CHR [4] W7, R H Ficoll 4325 MM f#
N R IR R SR A L (BM-MNCs), H
% 10%FBS () LG-DMEM 5¢ 4 1 F2 35 55, WK
YRR, 72 b JE BRI, UG RS OUEE 2 ~ 3 d,
PR 1 R FRAMIA K 80% Rl e, BEREH LIEA.
1 255 —ACUR OGR4 M EA T I B2 5050, oA 20 i
WA T AR & REH B8 R ]
FE T4 (BM-MSCs) A4 5 | 4748 1 S 52 7 50
1E R T 34, I EGAC 2 b1 At .
1.2.2 MM itk S A% MM 253 25 A 7

RPMI 8226, U266 KH &4 10% FBS ) RPMI
1640 B3 51555 . XG4, XGT R4 10% FBS,
1 ng/ml IL-6 i) RPMI1640 532 3E85 9% . J5A% MM
Mk A 6 B4 MM HE B 86: F Ficoll 7 B
BM-MNCs, 3f-/1] Midi MACs Z%:i4iifk, B CD38",
CDI138 i, #AEF UL 1T, 433 5 ) A R
AR (FCM) Fzill 46, CD38", CD138"
i =90%, K &4 10% FBS ) RPMI1640 1537
FeRE R WIESANMOARZS, 48 h Jo B IR, LU AR
PETEOLAE 1~ 2 d, 3 1 IR A5 258 = AR5 SR
WA T G 225255, A i MUbR 0 S e TR AU
.
1.2.3  EHElE 7 B4 R b ot

BOW 804 K39 F3 /8 MM-MSCs 2 ND-MSCs,
JH PBS BRI 40 MU vk B2 2.0x10%/ml, F5:HX
100 pl ZHMEEIR, 03I PE #RiCH CD90, CD73 .
CD44, CD105, CD34, CD45 & HLA-DR, BH¥E X%}
184 PE #Ric YR 1gG, & T F 30 min, PBS
YE 2 I, FCM. ALK .
1.2.4 MM 4iAak K5 MM 4iffl SP il K 431k

Fie SCHR [5] 38 1 7%, 43 3 HL RPMI 8226,
U266, XG4, XG7 K J5A% MM 4 A, J8%& 40 vk B2
Jy 10%ml, A ¥ BE R 1 mg/ml i Hoechst33342,
PEAE AR E N 5 pg/ml, RGBT 37 C KIBH
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HHEEGIEE 120 min, B[RS BN B0 . XTHIR
H TR ATRP AN AL EE N 50 pmol/L ZEHifAK 7]
B S . 205 PBS Y, HEBULINIE (2 pg/ml)
1 4 °C #ilv% PBS B AL, I & T oK. FCM
RN, R DK A 350 nm, SREEJE KN 450 nm
(#8) F1 675 nm(£10%), il i 5 0 R4 e A, e
e i 555 2 AR B ED Sl SP 4 . SP 4 A 433k
Fie bR AL B E S AN M, ALTRA 3 2K 200 Jif S0 58 Fo 48
W T P A T4 T 36 O i 48 Ry B2 K psk s 43 )
Hoechst33342 4 Fil Hoechst33342+verapamil 45 i#F
FIRE, FCM 38 SP /i 77 %8, TN /e 54U, &
R ERY:, s R e AETC R A T o B 3
HEAHML (MP) FUFELEM (SP), 5.
1.2.5 HEHELEHIASFEH Cx43 ik /K

SrMAEE RPMIS226., SP 4fififd, ND-MSCs ., MM-
MSCs. SP 4 Jifi +ND-MSCs. SP 4f i +ND-MSCs+
25 mmol/L a-GA . SP Ziiffi+MM-MSCs £ SP #iiffi+
MM-MSCs+25 mmol/L a-GA 4% 2H 40 it , JH 14 &Y
PBS PN 3 IR, In A 40 MR, & 4 C /EH
30 min, 12000 g/min Z5.0> 10 min, W4E 3%, BCA
P2 B TR, A 4xSDS BE I INEE 28 i iR
57, B 10 min (EAE M. K5, TR NI
e HL UK (SDS-PAGE), Jf-## % PVDF JiE I, %}
M 1 h 5, 435 590 Cx43 K GAPDH —¥ii 4 'C i}
B, TBS WYL )G F-5 HRP Aric iy —hudL s
B 1 h, YA, W H ECL fb22 k% i 4 Fil Image
B G AT 35 HT
1.2.6  [AIBRIEREXT SP 20t At 20 it JE 30 5 iy

K AR Ik 5E (PT) ¥k o 5258 43 2H - (DSP 4
I +MM-MSCs; @SP 4H il +MM-MSCs+25 mmol/L
180 H B IR FR (0-GA); QX I8 41 4 RPMI 8226 4l
M, S8 3 5L, FCM 43 DNA &, CellQuest
A b ah
1.2.7  [HIBEREEXT SP ANREIASMETETE R 15

K W B 4l 22 oF AR SR k. S0
(DSP 4 i +MM-MSC 4 ; @SP 4ff ffd +MM-MSC+
25 mmol/L o-GA 4 . 43 5| 4 %% SP 4 g Fl MM-
MSC 4l fifd 1 & A 4x10%/ml A1 2.0x10%ml, 5 45 &
1) 2% LA 4E 2R G, BFh T 6 Lk, ffLA
K& 2 ml; EANEEE . 37 C /Y CO, B 374 Hh 15
I, 14 d BUH, B E WA g SREEVE B, =50
Yl AT, <50 NIATE
1.2.8 MM 4 i c-myc, KIF4, SOX2 f OCT4
PSESS7N

SR FH 30 5 57 3R 45 i =X 0 (RT-PCR) J7 s .

ST 4346 . ORPMI 8226 #H; @3 fif 43 B SP 41 ity
44 ; BSP 4 Jii +MM-MSC 41 ; @SP 4il s +MM-
MSC+25 mmol/L a-GA 2H . WA LA, BRiEdE
R & T, AR T R RNeasy kit {7
BRI RNA FEZR, B 1ug RNA JR 7300 5% 5%, #4505
it ¢cDNA 17 PCR i o A 597503 i L
AP TREARIRIIFA AL, R B-actin HHNZ. B-
actin 75| #) 5'-TCCTGTGGCATCCACG AAA
CT-3', Fi# 514 5'-GAAGCATTTGC GGTGGA
CGAT-3, HE5 W3 1. PCR ¥ HI&344: 94 C
5 min, 94 C 40s, 56 C 30s, 72 °C 325, 4k 354>
lEEh. M4 ul  PCR ™), Marker 3.5 ul Z3 il finke T
2.0% Bt i B e i b R K, HB 100V L YK 30 ~
60 min, EAMESHOREE H bR 5500, $85%, S 08T
B Smartview2001 b FELE

®1 THEHERSIIFT

I 314551
c-myc 5'CTTCTCTCCGTCCTCGGATTCT
3'GAAGGTGATCCAGACTCTGACCTT

Klif-4 5'GCAAGTCCCCTCTCTCCATTA
3'GTAAGGTTTCTCGCCTGTGTG

Oct-4 5'GGAGATATGCAAAGCAGAAACC
3'CTCAAAATCCTCTCGTTGTGC

Sox-2 5'CGGCAACCAGAAAAACAGC

3 TCTCCGTCTCCGACAAAAGT

1.2.9  BHKT GIIC X BM-MSCs Zfififi A5~

KA CBA Rk . BOEA: K3 MM-MSCs,
PAIRE 20 HL A 1x10%/ml 4270 T 6 fLAR, S5 4a &
403 W, IR MM 44 1x10%/ml (1R i
PRz L, B840 2 ml, 434 K. ORPMI 8226 ZH
Jitd; @SP 4 ffi+MM-MSCs; SP+MM-MSCs+a-GA
(25mmol/L); ®MM-MSCs., H41 % 3 N2 1L, K
7% 24 h S AERE IR L, I CBA HoARMNE i
H1IL-6, IL-10, TGFB, bFGF 1 IL-17 f)481k
1.2.10  [a] Bt 7% 2 % MM 21 Jid 25 1 4 0 1) 5] 4
JEERY TR

K i annexinV/PI b5 i 40 9 378 =8 AR 43 #7125
X B AR K B MM-MSC 40 D, 8 %% 40 i % 4
10°/4L3EF T 24 FLHR; RPMI8226 &%, SP 4 Jifd, %%
A0 B K 2x10%FL 3R T 24 FLMR, WG 5465 & 4 h
Ji 2% B3, 440 : ORPMIS226; @RPMIS226+
WK (BTZ); @SP+BTZ; @SP+MM-MSC+BTZ;
BSP+MM-MSC+BTZ+a-GA ., FiA S22l BTZ M
o-GA [1ZHE FE 4334 20 nmol/L 1 25 mmol/L, %
35 24 h J5 WO SE 4R, FCM ARG 40 it R T, 52 863%
544l
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1.3 sitFas

i %5 % F Graphpad Prism 5.0 4t i 14k F4k
500, LA B fE 22 RoR o A 3 Hr R ¢ ke
5, P<0.05 A2 BA G Lo

2 #R

2.1 MM %% MSCs ¥4 & ¥ TALR Cx43 £k

3B B SR 3R MM-MSCs & ND-MSCs, % [fi
PUIE 7R P& ¥R m 3R ik CD73(98.0%) . CD44
(100%) . CD90(99.8%) F1 CD105(100%) , FEA<A
F35 CD34(0.3%) . HLA-DR(0.2% ), ZHfiIE 2505
ToH 2R, W32 FE 1.

% 2 BM-MSCs R EME DT
KMEPUFE CD73 CD44 CD90 CDI105 CD34 HLA-DR

KIBH(%) 98.00 100  99.80 100 0.30 0.20

T BN R IO TE 52 SP 20 AL 6 ik 1 /b Y
Cx43 431, 1fii RPMI 8226 £ Jifd ) 3¢ 1k 45 72 /K S 1Y
Cx43, P HAT 2257 (P<0.001); MM-MSCs #4
ND-MSCs ik Cx43 B L, (HRHA S5
X(P>0.05); SP 4fijiti 5 MM-MSCs %5555, H Cx43
FIRWAH BF FIH(P<0.001); FHIKF GI &, SP 41
f) Cx43 F2k ) S BEIA  F 98 (P<0.001), TEILE 2,
22 ARERE MM 2aje SP 4 it o &

AW FEXT 6 1 MM 8 3 1 B AR 40 i K 4 Fh

MM 4 ff bk A A I 275, SR FH Hoechst 33342 44 {7,
J& W FCM AR AT MM 4023y 2 B, B =7
YA (MP) AN FELHE (SP) S, T MM 4il g ¥4 77
AR LB SP 2. MM 4tk SP 4 i &
H3 91 1.783 %, 0.8256 %. 0.082 %. 0.177 %,
MRS B T S M, 45T RPMI 8266 4ififg
OSSP AN F mKR L, A, a8 R
SP 4ifitg 4k [ RPMI8226, TH WA 3,
2.3 MM-MSCs *f SP 2m g, 5| #7 69 1E i)
SRR HT R SP WA AL GO 140 A Eb 5] i
T MPEHE, 5000 (44.34+£1.7) % FI (28.49+
1.1) % , 487~ SP A H 615 B Z b i 1E I Y MM
M. 5 MM-MSCs 3555 5 & 9 MM-MSCs B
FHAEdE SP VLA E A GO HARGE, H Go 341
JHi 3% (82.6+0.1) % (P<0.001), T HITA 8] i 32 240 )
# a-GA Ji7, MM-MSCs X} SP 3V ¥ (1 3 — 1 U
55, 4 N B 5 JE U0 1S 22 GO 1 4 M =
(63.42+3.86) % (P<0.01), FEULIE 4.
2.4 SP @@L BA B IRGRINE X R A
FATRH s BT BLSE 55 53 B SP A LA SME 1
RIEMBETT, SP AU A% 5% . 5 ND-MSCs s
F&. 5 MM-MSCs d:1: 5% | 5 ND-MSCs 45 57 (&
Z P AGEEBHETH, 5 MM-MSCs Jt85 37k 2
T TE 38 BB 75 B e R AR L eI R, vakE
TR 3. 4553 Bon 5 MM-MSCs L8557

00 100 102 10°
PE
E
E
0.3% 0.2%
00 100 100 10° 0 1t 10
PE PE

El1 BM-MSCs fAfaRmEINERIE R
A.PE-CD73; B.PE-CD44; C.PE-CD90; D.PE-CD105; E.PE-CD34; F.PE-HLA-D
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Cx43/GAPDH

2 EAMESTAEILAE Cx43 HFRIE
P<0.001, 5 SP 41 F#s; #P<0.001, 5 SPAMM-MSCs+GA 21 Hois
1) SP 2 LA S5 Y S R TR BRE T o A 38 1 L AT
e T RETE R RE SIS R B — i R T R, Hal
M TR EAR RN, TERETE BCRREAIR, LI 5,

2.5 AmA GJ LT 7 2 BM-MSCs % MM % it &
T ok AR 84 % v

CBA 43 #7 .75, MM-MSCs Bl % 5% 24 h )7,
HRE SR 1 th AR TR = KO 1Y IL-6, B AKCE 1)
TGF-B. bFGF Fl IL-17, 3£ 4 TG IL-10 43 ; RPMI

4000

:
30004
4

4

2000
“

1000

T
0 1000 2000 3000 4000

- T T T
0 1000 2000 3000 4000

8266 A iR 15 5% 24 h J5 L& H nT LU AT # AR AK P
) TGF-p /L& bFGF, IL-17, IL-6 & IL-10; 3:5%
7% 24 h )&, H LW 1L-6, IL-10 Fll TGF-B /KF48
HT W F 15 (P<0.05), JUHJE IL-6 Fl IL-10 /K P45
B R ) 2% TR (P<0.01), bFGF Al IL-17 3%
FEFEEE W JC B ARk A GI BHWRS , 4
T IL-6. IL-10 Fl TGF-B F43 0447 B A (P<0.05),
UL 6,
2.6 GI x¥ SP 2m it 2m fe AR % Ak B 49 %@
RT-PCR # ] % Bl RPMI8266 7 1£ — & it c-
myc, KIF4, SOX2 #l Oct-4 % [H %3k, {2 SP 41 iy
WA R EE R IR . A, P H k2
5 (P<0.05), ¥ SP 4l 5 MM-MSC 8555 f5, n]
WM ELH] c-myc, KIF4 Fll SOX2 FE [N 5510 B 3% 1
8 (P<0.001), T Oct-4 JEH IR T, inA GJ BHIE
FJe, TR A R A A R R R B R, (H TSR
X5 (P>0.05), WLIE 7.
2.7 AN GJ P ) SF A0 A K5 R T A R
&4 Pl/Annexin V Kl 7. 7~ , RPMI 8226 1Y
MP 4l i X} BTZ 3755 0 4 i 0 T~ RO, i SP 4
MO A 25, A T2 43 0l (66.8+0.77)% FH
(25.9£0.86)%, P<0.001. 5 MM-MSCs #3485 5%
J& . BTZ 5 3 09 8 T/ J e B ok 55 5 W 0 0k 55
(P<0.05), MM-MSCs H. A — @& £ 3 /E H, m A
GJ BHW )5, I MM 4 i % B2 44K 1)
U, TIESE MM-MSCs 1] {4 B 8698 41 i e 32 471

4000

B

3000

2 000 0.98

1000 u

—

N
0 1000

n - T
2000 3000 4000

4000
3000 4
2000 AT

1000 =

p
) t——————————————
0 1000 2000 3000 4000

El3 7[R MM 4BRatRE) SP R AR5 iE
ARPMI 8226; B.U266; C.XG-4; D.XG-7
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HUANG 001 00064703 233 AFL3 Lin.HST DNA 013 247 D FL3 Lin.HST
240 540
A 01/25/13 12/21/11
SO SO
200 450
160 360
£ &
2120 2270
£ g
80 180
40 90
0 - 0 Lo
0 32 64 96 128 160 192 224 256 0 32 64 96 128 160 192 224 256
DNA Fig DNA i
DNA 001 267 D FL3 Lin.HST DNA 013 244 D FL3 Lin.HST
240 540 .
C 12/21/11 D 12/21/11 |
200 SO 450 SO
160 A 360
= &
=120 =270
F g
80 180
40 1 90
0 P - " | 0
0 32 64 96 128 160 192 224 256 0 32 64 96 128 160 192 224 256
DNA # i DNA &t

4 MM-MSCs X} SP ZHB6E 2AHI1E
A. RPMI8226 Fjfi3%; B. SP 4HMI A% 3%; C. SPAMM-MSCs 3%3%; D. SPAMM-MSCs+a-GA 1537

#3 TREIBEFFEFRMNBETIAGRER R EE
PIUERRE gy g SCHEIDALR

2 (cm) (/2000)

SP 0.28+0.16  1722+127 86%+6%
SP+ND-MSCs 0.33+0.14 1858+89 93%:£4%
SP+MM-MSCs 0.38+0.21 190085 95%:+:4%

SP+ND-MSCs+GA 0.25+0.22 1532+112 77%+6%
SP+MM-MSCs+GA  0.31£0.17 1755+76 88%+4%

JiJed 250 520, T GIIC e H Pl g 31— VEH,
LA 8.
3 Wi
MM & —F PRI A A, AR 40 f 5 RSN BRI
A. SP 4iJifi+ND-MSCs; B. SP 4iffi+MM-MSCs; C. SP 4ffifi+ND-

ARS8 PR J 2 09 52 23 R LA P S0 265k MSCs+25mmol/L 0-GA; D. SP 4fiffi+MM-MSCs+25mmol/L a-GA
TIE, B BEFE B 20 At n] 2 UE MM 4R B0 A= A7 BE5E RN
5TPE . ) 70 T T A R R T 4 i T2 6 248 i T R A 9 e B AR KA S . MSCs 1
I FE T AR, RROZ LA E PRI R, /2 15 MM 4 HOAH R R SV R i e v 3 7 20 e e 1

ST AN DR AN B BRI . R A SO, B R A 36 BMSCs, HI MM-MSCs,
MSCs 1T LIRS 51508 R RS RS BB, SRR 2 MM A R R A B BT 76 BT 20 5 1 S

5 ND-NSCs &% MM-MSCs X} SP ZRAfifY
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3000 . BRI 90 A R 0 ke
4000 - ARSI, B v] 2 Z R 41 i R 5 e MM
gggj GUMLRO A AEAE T2y 3R, TEBOR YRR K
gl Rl T A, FATH AT 2 % e B
< 2000 4 AR A IS RS T
& 150 JUEIE JLAE MM AT IR T K I,
500 - B HATEATIR A A AW, AR R MM 41
0

6 EFLEEPMBETETR
"'P<0.001, 5 8226 41 IL-6 H3%; #¥P<0.001, 5 TL-10 M5,

YYYpP<0.001,

c-myc

Sox-2

M 2Z A AE S v, U HOR P RB A MM T 4il g
WA, ©BAT B IR MR R T 25 R, T RE
MM B | 4ERF MM 280 K S 8505 & & 1 A,
{RCHCT 25 PE AL BT A5 B 850 09 T >, 31
R 22 P B8 T2 (MIMISCs) A9 468 7 oy A1
T MMSCs 3, {H 24> MMSCs 19325 1 K15

5]

15 TGE- HA%P<0.05, "P<0.01, ™P<0.001 FFAIAE L. Goodell Z¥iiik FCM 7 MM ZiififiH
0.6 - s 0.8 -
# sk ﬁ
I #it#
®k T U == _zz;
041 -
: £ *
Fas . 2 0.4 4 —
pid
ke 0.2 4
pe
= 3 Ql 0- é
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