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S F) SN IR RE S B P6 NPCs T L, ACAN .COL2 .SOX-9 TIMP1 #£[H mRNA HAHX} #i5 7 7E 3d.7d . 10d . 14d
1% % 21 B0 B B 0 T i3 (P<0.05) , 55 50 21 45 L 5 3% 210 W 1 T i (P<0.05) , Je s 2 41 A Se s 41 41N 7d %52 3d
B & T & (P<0.05) ,10d ¢ 7d W & T+ & (P<0.05) (14d ¢ 10d B & T8 (P<0.05) ; MMP1 £ mRNA FAH X
KEAE 3d.7d 10d  14d 57 55 41 500 I8 21 B S 1K (P<0.05) , 52 46 41 5 46 3% 52 41 B . B AR (P<0.05) , 2L 85 57 41
MG AL AN 7d B 3d B AR (P<0.05) .10d % 7d B B K (P<0.05) .14d % 10d B 2 F# % (P<0.05);
ACAN COL2 .SOX-9 . TIMP1 MMP1 & PEAH X 37 45 1 0 2 9 AL ) RE R 3 . 8648  7EAR SR 52 30 b oK B BMSCs fig
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[Abstract] Objectives: To explore the effect of exosome derived from rat bone marrow mesenchymal stem
cells(BMSCs) on degenerative nucleus pulposus cells(NPCs). Methods: The adherent cells were extracted from
bone marrow of SD rats by whole bone marrow method. After BMSCs were successfully identified by os-
teoblast differentiation and flow cytometry, the supernatant of cultured cells was collected. The supernatant
was centrifuged by differential centrifugation, and the expressions of CD63, CD81, TSG101, Calnexin protein
in the precipitate were determined by Western—blot(WB) method, and whether the precipitate exosome or not

was observed by transmission electron microscope. After extracting NPCs from SD rats tail, P6 NPCs were i-
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dentified whether it was more degenerative than P2 NPCs by senescence (-galactosidase staining. The up-
P6 NPCs were taken as
the control group, BMSCs and P6 NPCs were as the co—culture group, and P6 NPCs which were induced by
type Il collagen (COL2),

tissue inhibitor of metalloproteinase 1(TIMP1) and the relative ex-

take of BMSCs exosome was observed by P6 NPCs under laser confocal microscope.

BMSCs exosome were taken as the experimental group. The proteoglycan (ACAN),
sex—determining region Y box 9(SOX-9),
pression of matrix metalloproteinase—1 (MMP1) gene mRNA of NPCs in the three groups were detected by
RT-PCR method. Relative expressions of ACAN, COL2, SOX-9, TIMP1,

were detected by WB. Results: The adherent cells which were extracted by whole bone marrow method were

MMP1 gene corresponding protein

BMSCs and they were identified by osteogenesis and adipogenic cartilage differentiation method and flow cy-
tometry method. The precipitates extracted from BMSCs supernatant by differential centrifugation were circular
or elliptical in diameter of 30-100nm, which were coincided with the classical exosome size recorded in lit-
erature. CD63, CD81, TSG101 were highly expressed and Calnexin was not expressed in the supernatant. I-
P6 NPCs were more degenerative than P2 NPCs,

the exosome could be absorbed by P6 NPCs observed under the confocal laser microscope.

dentified by cell senescence B-galactosidase staining, and

The relative ex-
pressions of mRNA of ACAN, COL2, SOX-9, TIMP1 gene were significantly higher in the co—culture group
than those in the control group on the 3rd day, 7th day, 10th day and 14th day(P<0.05), and those in the
experimental group were significantly higher than those in the co—culture group (P<0.05). In the co—culture
group and the experimental group, those on the 7th day were significantly higher than those on the 3rd day
(P<0.05), and those on the 10th day were significantly higher than those on the 7th day(P<0.05),

on the 14th day were significantly higher than those on the 10th day(P<0.05). The relative expression of mR-

and those

NA of MMP1 gene was significantly lower in the co—culture group than that in the control group on the 3rd
day, 7th day, 10th day and 14th day(P<0.05), and that in the experimental group was significantly lower than
that in the co—culture group(P<0.05). In the co—culture group and experimental group, there was a significant
decrease in the 7th day compared with the 3rd day (P<0.05), and decrease also showed in the 10th day in
and the 14th day in comparison with the 10th day (P<0.05). ACAN,

MMP1 gene corresponding protein showed the same trend. Conclusions: In vitro, rat

comparison with the 7th day (P<0.05),
COL2, SOX-9, TIMP1,
BMSCs can secrete exosome and the exosome can be taken up by degenerative NPCs. Exosome can improve
the expression of degenerative NPCs marker gene and gene corresponding protein. It can provide a new idea
for the treatment of degenerative diseases of nucleus pulposus cells.
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J&i ,BMSCs AT 8 i NPCs R AY  H7E SCHk 42
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P2 M Q3 0% 75 0 W 8 A RICR Y, {H BMSCs /2 75 43
WA AL KX NPCs F) 52 i A1 2L AR BIL ) 2 A1 4
s Bt — L5, AR B HEHER SD KK
BMSCs & 75 43 Wb Ah b4, DL K BMSCs 4h 3 14 Xif
NPCs F¥) 5200
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FHF 4y B 15 5% NPCs F1 BMSCs, 34 18 #f B2 B¢ 5
Yy D3 2 (PR S AR T A ), (2) FZRUR . iRk 1
i (BI) DMEM/F-12 }5:5% 5 (Hyclone) . B |
BMSCs 15 7% 3 (Cyagen) ,CM-Dil #1 CM-Dio %t
Ykl Transwell /N% (1m, Milipore) , 7S LA , 4f
e BRI R AR &5, (3)
T OB K& W KR B L
(Beckman/AJ -301), & % # 7 B i B
(JEM-1400PLUS, Japan) , % ot 4t 2 £ W 8% |
PCR X (ABI 7500 %)%
1.2 BMSCs 143 B 55 3% K S5

PEHL 30 2 SD K EL, /&l 100~120g, 753
P sue F R = Wi ik 58, HBUR %45 SD K BUS 2
B I 75 5 UG B AR 5 01 T R ) sk LA 41
41 R T AR 3min, 7ER G P IO 5 R
£h 92 W (phosphate buffer saline,PBS) #1#t 3 ¥k
25, DY U, A 5 RE T BT A A TG
T AN 5 IR TR B SR, G B S 8 g
FrAR Lo i BE TSR I AR R SR L s 2 il
WEWRAT , B2 I G, $ERh T 40 M s T
BT 5%C0, 37°CHHE A i35 . 48h J5 T4
FRWL, 2 )5 B 3d 4 1 ROIT IR RS IR U, B U R
F 1 FR W ARAE T —20°C VKA 76 A T Wk
20 % R A, A R Ok B R R
80% L AT I 4% 1:3 LU A& AR e W =i 3 1% AR 1Y )
IS 55 SR O R A . ARl A 7 1 Ul T 4 B
() SD K P3 BMSCs #E47 BB iR B | —
RS E K A AR S
1.3 BMSCs Z} a4 14 i 45 Fn 4 B

FH 8 G R 250 AL ES 0 12h (100000g
4°C) IR 2R 138 DA 2K B I Hh B AN A 2 10% iR
A1l ¥ . 100U/ml & 2 R 100U/ml % 55 2 &
BMSCs 35 ¢ FE I il Jo b WA 35 7 5 %% BMSCs
W N 2x10%ml, %R0 & 25em? 40 M 15 720+,
48h Ji7 3 o 8 W B L AT b WSO B L % R
ALy 0.22um Y 23 38 45 23 08 Ui 4 2] 1 35 5%
W, FH IR G I 20 AL ES 0 70min (100000g
4°C) J5 7 135, PBS Y 250 487 IS A BE 1
W, UCES L 70min (100000g.4°C) , 35 15 1Y UL IE
Bl g AR A7 ] 1ml PBS &5, FH BCA 46
e 38 530 53 B T A5 A0 I A B T —80°C vk A6 1 I
A
1.4 SN IE S 2R S b i 25 AR U

141 SMBERRMIEE NS FIR T, 20l SRk
PR T AR A M L #E Tmin, F U8 48 MR 9]
M T 22 A A, B A P 2% £
BRI W (pH 1 6.8)30wl, Imin J5 FHIE4EW T £ 4%
W, EABUT T 10min, W5 T/ E 2=
120kV, & HF AL T WG AN IAMATE 28 K K/ T |
A

1.4.2 HPEPREEAKN (Western blot, WB)
B AN IR TE 100wl WB 40 M 24 W [ 1%
7% H L E A (phenylmethanesulfonyl fluoride,
PMSF) |24 /% ,BCA %08 AW IS, in A 5xSDS
EREGE i 20, W Smin, ITABERE FREFL &
SDS— 5 T 4 Ik e 358 162 FiL VK 73 25 i F B 28 A TR 2F
YeZ L L, =R & 5%MNE A% 0 B 41 i
PIAFE 1h, 288 0.05% W i B 28 wh 3k 8 W Bk I
J&, BA CD63 .CD81.TSG101 } Calnexin 7E 4°C
TR, BRI AHUR 23 SR AL P B BRI
YIRS R 2h JF RO Y WY T E T WB
WAL IR Fr

1.5 NPCs P8I 35 57 KGR AR 1R (1 22 7

PEHL 20 2 SD KB, K H Ry 120~180g, £ 3
Py F R = Wi ssiab g, LR 45 SD K BUS 2k
BTG B OB ER , B IF 50 B Rk R A 2
ST WUR TR 3min, 7R S N H TSR PBS
k3 kAT, HEHAR IS A LUE T W
AR, 0.25% R A BEAE 37°CA4 T KAk
20min,300g &> Smin, 7 Fi§. 37°CH&MFTH
0.5mg/ml ¥ B (1) 11 75 fie Jie il i V0 A 4h, 2= 40 41
Pk . 300g .0 Smin, 55 1355 HAIA Sml &%
FHAE 100U/ml, %2 100U/ml F1 10%M6 2F 1.
T 1) DMEM/F12 3595 i F k. 280 T 20 i 35 5320
BT 5%C0, 37°CHRIE R RIS, 55 1 ik
Wh 6d i, Z 5 R 3d il 1K 7 A T g
21 5% 0 P AN, 24 20 B 2k B R U
80% L AT i, 4 1:3 LB,

I3 B 1 IR NPCs R 2235 55 014518, Xt P2
NPCs Fi1 P6 NPCs i 17 4l ffd 5 % B—F FLHE 1 B
Yoo B8 5E PO AL 6 LA % G B | FH TR 4 I
BR&EF 0, PBS YR 1WA Iml B—2F 7L A
e L T Tl 2 o [ Y, 2 T B 1S min 5 T B [
JE WA H PBS PR 3 ¥ A Iml e 8 TR
(10p] L A, 10l LA B,930pu] G C,
50l X-Gal ) ;37°CHFE & 13 1 ; 338 Ot 2% il
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BT LER T 40 40 B A T 2 B e 5 BT R A
1.6 P6 NPCs HEHUK Bl BMSCs &b 1A i) M 5%

M4 2B 7 B U WA 4 B CM -Dil i
CM-Dio (Thermo Fisher) #5ict SD K EL BMSCs 4t
WA SD K P6 NPCs,SD K Fl BMSCs #7144
(20pg) 5 SD KBl P6 NPCs (1x10%/ml) 7 i FE
37°C 1) 15 B85 43 51 il CM-Dil 5 CM-Dio i
£ 30min, CM-Dil F5ic ¥ SD K Fl BMSCs #} 44
FH PBS ¥k J5 100000g &5 0> 80min, 300g &[>
S5min DL B& 2 SD K Bl P6 NPCs M kK 45 &
CM-Dio, #RJ5 7 37°CF #2 F CM-Dil #xic
BMSCs #h b {4 F1 i CM-Dio #3#ic 8 P6 NPCs 3
[ 35 5% 24h®, SR J5 7O I R A AR B R W]
SE LR RN 6 S, WEE SD KL P6 NPCs 3
B SD K fR BMSCs M A (4515
1.7 P6 NPCs briZE K mRNA A4 A X 2 3545 i

AT, L P6 NPCs A% IR RELL, DL
P3 BMSCs Y5 P6 NPCs 7t Transwell £ 4t 1 55 3%
M IEREFRUL, UL BMSCs AN AR JE 4 50pg/ml 1)
Fi R B3 P6 NPCs L9024 (1597 3d.7d . 10d
14d J5 JH Trizol ¥ £ B 45 4 &) mRNA ,cDNA %
WS MR i 560 & (TaKaRa Prime Script RT
reagent Kit) U6 ] 15 #47 , J§ ABI 7500 %4 PCR X
HEAT RT-PCR [, A5 I 75 3 PR 26 11 R (ag-
grecan , ACAN) | Il Y JiE (collagen 11 ,COL2) 4
MPEE XY FHE 9(sex determining region Y—box
9,S0X-9) .4 J& & [ EF 41 214 i 5% 1 (tissue in-
hibitor of metalloproteinase 1,TIMP1) ., 354 /&
17 1 (matrix metallopeptidase 1,MMP1)mR-
NA WAAXS Rk, 51975 0L 1, L) GAPDH
HNZ, R 220 LS B4 4 ACAN .COL2
SOX-9 . TIMP1 MMP1 J& [X () AH X ik &
1.8 P6 NPCs iy ACAN .COL2.SOX -9 TIMPI .
MMP1 K& R % 7 2 1 A %o 3K 1 10

K WB 5 3 41 P6 NPCs il WB 41 il 3¢
R (5 1% PMSF) % ,BCA & Ak E )5,
T 5xSDS | #E 2% whif 20wl , Z # Smin, Jil A #E
e b REAL 48 SDS—2R TN M IOk e P2 i L K 3 15 5 FL
PR REE L, =W T & 5% MR E 1
4 JF DA VR B P AR B 1h, 28 4% 0.05% I ) 2% wh &k
WIS, A ACAN .COL2 .SOX-9 TIMPI
J MMP1 7E 4°C'F 3 5%, FRRGEI S, m A BRAR i
A ALY EE (HRP) ARiC 0 94k 22 3 2h I 0 &

x1 EASIMFIIR
Table 1 The primer sequence of genes
He IR 4 ik SIEEI(5'-3")

Gene Primer sequences(5'~3")
iE 1] (F)5'~AGTGCCAGCCTCGTCTCATAGA-3'
JZ I (R)5'~GCCTTGACTGTGCCGTTGAACT-3'
I IER (F)S'-CGCTCAAGTCGCTGAACAACCA-3'
COL2 g4 (R)5'~ACCAGTTCTTCCGAGGCACAGT-3"
iE 1 (F)5'~ACCATCACGCGCTCGCAGT-3"
X9 (R)5'-TGCGCTGGGTTCATGTAGGT-3"
pmps B (F)S'-TGGCCTGCCTGACTTTAGTG-3'
ACAN i (R)5'~CCTGAACCACTGACGCTGAT-3'
IE [ (F)5'-GCTTCCTGGTTCCCTGGCATAA-3
N 1 (R)S—ATCGCTCTGOTAGCCCTTCTCAS'
EM (F)5'-TTGAGGAGGAGGGTGATATTGTGTTCG-3'

MMP1
JZ 1] (R)5'~ATCGCTCTGGTAGCCCTTCTCA-3'

GADPH

SR B, WET WB B LR &
LS IR A
1.9 SileEhik

BT A5 5048 SR SPSS 13.0 8 F k45 434, BIF
AW BEPLELE 3K, HEHIERAH T E:
PR 25 7 B R 3R 7 28 40 o i BRZH ek 57
4. SLE 4 ACAN.COL2 .SOX-9 TIMP1 MMPI
mRNA 9 AH X 235 it A 4 E AT AR e AL, JFH
Bonferoni 4t 1143 A J7 ik #4174l (8] 2 & HL 38, P<
0.05 hZEFA G FE L,

2 #5
2.1 BMSCs M558 3555 Fl 4L 45

JAC 20 B B B AR 5, 24h T4 H B/ O
BEZNA, WG EEAN Ak LE S 3R 3d J5 P UG R R A ,
I RE AR 2 M A BNDE 45 5
AR E R, B2 Rh/MMERIEa 4 (K
la), MANHEK L 80% 47, 44 1:3 Bt 1%
2 P3 WA WAL BE . RN AT BRETRIR AR
Ko, Wb 2 g (P 1b) T RE 40 i 28 0t B i
Ak )E R VG R LG 6 )5 v WL ES 45 1 TE i (] 2a) |
26 R T AR 5 M LT O Y €a )5 mT WL AR W5 %
TE L (F 2b) 28 U 75 5 43k e FH BA) ) o i
5 ] R REA R (K 2¢) . AN AR L E
T 41 i B P A5 8 CD34 FiI CD45 43 ) 3 ik
6.16%F1 6.08% , 4 jfl BHYEAR &9 CD29 .CD44
1 CD90 43 % #21k 99.8% .95.4% 1 99.8% (I 3)
R AR SR = R e SO g R
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B 4 BRI W 2R BB T (x50) a
BRI AR 2 BE | e A % 5 9 /N I 2400 b
P ARSI ROTERR B2 A S
A & CHR S LU 5 AT LA SR (x50)
b 2K S A LI O S a5 AT WS BTG R (x50)
.'Di: C ZEHUHCR VR S A MR 0 e 55 T 0 e A L
- (x10)

|| Figure 1 Adherent cells extracted by whole Bone Mar-
row method Under the inverted microscope (x50) a The

09

shape of primary cells is diverse, the mainly miscellaneous cell is the small oval red blood cell b P3 cells distributed
uniformly in spindle shape Figure 2 Adherent cells extracted by whole Bone Marrow method a The formation of cal-
cium nodules can be seen after alizarin red staining induced by osteogenesis (x50) b Fat droplet formation can be seen
after oil red O staining induced by adipogenesis(x50) ¢ The accumulation of glycosaminoglycan can be seen after alisin

blue staining induced by chondrogenic differentiation(x10)

o O Cous coxe C04 C0en

3 Ay R I R IO U RE 20 i K A0 B R B . CD34 Al CD45 43 5 3R 35 6.16% 1 6.08% ,CD29 .CD44 il CDY0 43 51| % ik
99.8% .95.4%7%11 99.8%

Figure 3 Flow Cytometry of adherent cells extracted by whole bone marrow method: The negative markers of CD34 and
CD45 were expressed in 6.16% and 6.08%, respectively. The positive markers of CD29, CD44 and CD90 were 99.8% .
95.4% and 99.8%, respectively
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e 5 ) FH 4 A S A LAY WU B 440 if S BMISCs
2.2 NPCs 438 557 AL AR

FEHUFEAY NPCs J& 5d 2245 7l UL Js 42 4R 4
it 7 R A% 2 L TRl B PR 48 2 SR 3 4 24 i
T2 S BN TR (18] 4a) , S 40K il 15 80% 7547 8
e BB AR, 4% 103 BBt e = P32
L MEEER —  RRKBIE 2 MK KR NE
(I 4b)

Iy BB SR NPCs R i 354610, %t P2 F1
P6 AT ¥ B L AL B e (0, BB T
W P2 4i i (& Sa) G a3 5 58 P6 4il it (1l 5b)
%, P2 Yo 20 i L 5] (24 20% ) B BAR T P6 (24
75%) , B 215 A%, P6 A1 B & A B B 58 2 A
B,

2.3 BMSCs JMbiR% &

TEE ST PBS AR — F, R UL BUREIR
PJsi (Bl 6a), 765 S HLEE T, BMSCs J 95 i b i
DL 25 9 0 1 2 B 1 W S5O 2SR (RO S A (5
E , Z R HEAAE 30~100nm JE Bl , 5 SCHkA b R
TH (1 2 B SN IR TE S KN —B(E 6b) . WB £
I BMSCs #M iR bR &35 1 CD63 ,CD81 ., TSG101
BIA Rk AR 20 B EE 1 Calnexin 19235 (&

6¢).
2.4 P6 NPCs #EHL BMSCs #h A4 () WL £

1E 37°C R ¥ A CM-Dil #5ic /9 BMSCs #h b
1KFIH CM-Dio Fric iy P6 NPCs 5535 24h, 7EI#4
A IR A B AR T SR AR I S 1 L B O IR AR
Ul P6 NPCs $£HU BMSCs ZMB A F P (B 7).,
25 3 4] P6 NPCs HJ COL2.SOX -9 ACAN,
TIMP1 MMP1 %& K mRNA 3 32 15 5 5 3 PR h
A 2k

(D)FEE % 3d.7d . 10d . 14d i}, ACAN .COL2 .
SOX-9 TIMP1 %& [ mRNA fY A XF 2 35 B 3L 8% 5%
2 5% BE AL W B T (P<0.05) , S2 860 4 #8415 57
W] 5 TF 5 (P<0.05) , Hh 3% FR 240 R sc s 41 4 7d
B 3d B W TF S (P<0.05) , 10d %% 7d WA & TH 8 (P<
0.05),14d % 10d B & 7+ & (P<0.05) ,MMP1 3 [
mRNA (M % 5 7E 3d.7d . 10d , 14d H 85 37 4
B0 BEZH B B AIK (P<0.05) , 52 i 21 e 4k 1 3 24
W I (P<0.05) , HE 35 FR 2 A SC g0 ZH 2 1 7d 38
3d W B REE (P<0.05),10d %% 7d W1 & B A (P<
0.05), 14d % 10d B & FEAI% (P<0.05) (£ 2) .

(2)COL2 ,.SOX-9 ACAN . TIMP1 & & X )i 25
F1BE A 28 B 7E 3d . 7d  10d  14d FE15 TR 4 4%

4 NPCs fH ¥ BB T (x50) a JAUE R NPCs 76 HE A% 20 ZU5 JA] 5] 20, 40 MU 25800 87 51 b P3 NPCs 20 i E &
A=  BRRIE ZMERAMNE BES5 B-FIMH AR GE MBI T W (x50) a P2 3 (4 I Bk LL #125 20% b

P6 {0 21 M Kk LU 1 24 75%

Figure 4 NPCs under the inverted microscope (x50) a The short fusiform NPCs appeared around the nucleus pulposus

tissue,

and the morphology of the cells was relatively simple b The third generation NPCs in different shapes, long

fusiform, polygonal and irregular Figure 5 Under the inverted microscope(x50) a The percentage of P2 staining cells

is about 20% b The percentage of P6 staining cells was about 75%



o A HE A 2% R 2019 4R5S 29 B5E 2 1 Chinese Journal of Spine and Spinal Cord ,2019,V0l.29,No.2 153

X IR B T, SE R A B R SR A B R T 3k IR, IR SR A ML I 0N 7d #2 3d B SRR AR
KGR ML 40 N 7d 2 3d B 2 7F i, 10d %% 10d %% 7d #H B &A%, 14d % 10d BH 2K (K 8) .
7d WIS 3E A0, 14d % 10d B 34 i, MMP1 36 (5 X

N AR A R F AR 3d . 7d  10d  14d #2153 3 it

LS B2 W) S I, S 2 e A 1 7R 2 ) T R SRS RS A /NS N R TS| W P

SR o

T&KD . Cminsamn

(72)

[\

Bl6 BEHHAET a PBS MBI — A, K IWEIFRCRY B b MSCs 15 22 6085 0 12 32 0 A9 9 T 2485 Sy R sl i T3 9
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Figure 6 Under the transmission electron microscope a PBS is a blur with no granular substance b The shape of the

material extracted by differential centrifugation was round or elliptical, and most of the diameters were within the range
of 30-100nm, which was consistent with the size of the classical exosome in the literature ¢ CL was cell lysate, EXO
was exosome. Exosome marker CD63, CD81 and TSG101 were found, and the negative protein Calnexin can not be de-
tected Figure 7 Under the fluorescence microscope(x100) a CM-Dio stained P6 NPCs b CM-Dil stained BMSCs exo-
some ¢ P6 NPCs ingest BMSCs exosome into the cell

F2 7£3.7.10.14d WA L EFAMLI A COL2A1.SOX-9,ACAN, TIMP1 MMP1 £ mRNA 3 REE (n=3 ,x+s5)
Table 2 The relative mRNA expression of COL2, SOX-9, ACAN, TIMP1, MMP1 in the control co—culture group and the
experimental group was measured on the 3rd day, 7th day, 10th day and the 14th day

S BE 4 A F2 41 Co—culture group SEH2H Experimental group
Control
group 3d 7d 10d 14d 3d 7d 10d 14d

COL2 1.00£0.02  3.10+0.22%  6.30+0.04"2 10.10+0.15% 11.10+0.02%Y 4.70£0.12  9.50+0.03%% 12.70+0.122% 15.80+0.232%
ACAN  1.00+0.01 2.70+0.257 7.40+0.16"2 10.20+0.11%2 11.40£0.2572  5.10£0.13% 9.30+0.082% 13.30£0.15%2%? 14.30+0.162%
SOX-9  1.00£0.02 3.10+0.107 5.40+0.13%2 8.60+0.38%2 10.40+0.0202 4.10£0.11%  9.20+0.042% 10.30+0.222% 13.80+0.152®
TIMP1 1.00£0.03  2.50+0.137 5.20+£0.08"2 8.10+0.12%2 10.50+0.0242 3.90+0.09% 8.80+0.13%% 11.20+0.22%% 14.80+0.24%%
MMP1 1.00£0.03  0.80+0.047 0.60+0.02"2 0.20£0.0272  0.20+0.02" 0.70£0.06%  0.20£0.03%2% 0.10+0.022%  0.10+0.03%
Xt R A IR B Y NPCs, J5 05 32 241 NPCs #1l MSCs L1537 41, 9256 41 4 A MSCs FM A4 (50pg/ml )i F: (1) NPCs ;D55 % 18
A P<0.05 ;@R — 4L P9, A i ] 15, 5 i — A 5 1] 45 He 5, P<0.05 3 B)-45 AH 7] 15 3% KRB 1: - 4 HL %, P<0.05

Note: the control group is untreated NPCs, the co—culture group is NPCs and MSCs co—culture group, the experimental group is

induced by MSCs exosome body(50pg/ml); (Dcompared with the control group, P<0.05; @In the same group, the time point was

lower than the previous time point, P<0.05; G)compared with the corresponding days co—culture group, P<0.05
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Figure 8 The protein expression of P6 NPCs COL2,
SOX9, ACAN, TIMP1, MMP1 gene in the control group,
co—culture group and the experimental group was detected

after 3, 7, 10, 14 days
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