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(=] B0 24R8 5 K BB 860 76 B T 40 )2 (bone marrow stem cells, BMSCs) 3 J5 (1) 4 b 1 8 ik £% 4 61 B
#EH115 (spinal cord injury,SCI) MWERMEM . HFik: BRI ILEEFRKN BMSCs, Wk P2 10410 LI,
ExoQuick Precipitation $& Wi 73 25 I 2 Ak S WA 1A, 38 3o 378 5 45 WL 4 38 o8 AP M IATE 25, 2R ] Western blot %5
HMIMA R AR B 1 CD9 .CD63, 3 3 & i At v KB SCI LAY 545 1h J5 B # Ik 25 7 4N IR B ki 500l (41
WA TR e BE R 200pg/ml) , SR BE LT 256 20088 30 R R = AN BT AR 6 IR 4 (SCT+ B R Hh i
W) HMIRZH (SCI+AM A ), Y92 T BBB 1148 RHR 230 T 8IS 1.3.7.14.21.28d WM K RIE 3 Diag ik 2
ML, I T ARG 28d AbFEHUM , R FH I3 ARG~ 40 (HE) 4 8 B85 (luxol fast blue, LFB) %% {4 W 42 4 41 5 5 21 41
TEAFIUE  JE IR (Nissh) B MR M A ITCAATR B H . 85 R B i G u] UK B4R 40~100nm 1Y 744 8 E 8
AACTE WY /NI 25 4 A1 JR AT D 5 B 1) JE G o Bt 45 4, 9 A IR T 2% JE i . Western Blot 7% CD9 ,CD63
B RIE M, BB T AR 4 B R A A9 BBB B4 A AR P43 35 15 3, X B2 A /M AR 41 BBB 43 Fl &M
WA R TR T R4 (P<0.05) , i85 7,14 .21 .28d #Mib & 20 BBB 34343 5l 7 6.30+0.95 .12.70£1.57 . 16.60+
1.08 .17.00+0.67 43, 3475 F [5] isf fia] 5 %F HE ZH 119 2.50+1.08 ,6.90+0.99 . 10.50+0.85 . 12.50+1.08 43 (P<0.05), i f
J& 7.14.21.,28d WAL R P43 23 31 4 43.00+3.50,55.50+4.38 .62.50+2.64 .65.00+3.33 43, ¥ 5% T[] B 8] 45
X RALAY 34.00+3.16,43.00+4.22 .49.00+4.59 . 52.50+4.25 43 (P<0.05), 455 28d, 5 T A 414§ 41 £ HE Y
4, LFB Y40 Nissl Y (0 1F 5 % BEL 1 88 25 0 T2 i 46 385 HE 5 2500 Al 2o 8 B b | S il R 2 5 00 BR 4 LE A
5 2H SR T U A A T 2 0B H 3 22 (P<0.05) o 8518 - MSCs 3K U5 114 &M I (A ] i 428 A5 B 108 03 i 1140 g LA
b, 85 S U Re (R A BER S M AT RR B & .
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Vein transplantation of exosomes released from bone marrow stem cells in repairing of spinal cord
injury/PEI Shuang, WANG Lin, CHEN Xuemei, et al/Chinese Journal of Spine and Spinal Cord,
2017, 27(12): 1119-1127

[Abstract] Objectives: To investicate whether the exosomes derived from bone marrow stem cells(BMSCs) by
intravenous infusion can promote the regeneration of injured spinal cord. Methods: BMSCs from adult rats
were enriched and expanded by whole bone marrow culture in vitro, collecting the cell supernatant of P2
generation, by using the ExoQuick Precipitation for separation and purification of exosomes, the exosome
markers, CD9, CD63 were analyzed by using Western blot. The MSCs—Exosomes morphology was assessed by
transmission electron microscopy(TEM). The rats were induced by spinal cord strike machine to establish the
spinal cord models. Exosomes of 500pl(final concentrate of 200mwg/ml) were infused into tail vein. The rats
were randomly divided into the following three groups(n=10/group): sham group, control group(SCI+PBS) and
exosomes group (SCl+exosomes). Neurological functions were evaluated by the Basso—Beattie—-Bresnahan (BBB)

score and the slope plate experiment score at 1, 3, 7, 14, 21, 28 days after modeling. Histomorphological

FE—EE BN 20 (1992-) , B+ AF 58 A= A2 52, F 52 07 1) - bft 205 2
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changes of spinal cord were observed at 28 days after modeling by hematoxylin—eosin(HE) staining and luxol
fast blue (LFB)

Results:

staining, Survivor number of nerve cells was observed at 28 days after modeling by Nissl
TEM observation of MSCs—-Exosomes revealed the presence of spherical vesicles with a

which

staining.
typical cup-shape. The size distribution profile displayed a homogeneous population from 40-100nm,
was consistent with the literature description, MSCs—Exosomes were found to express high levels of CD9,
CD63 by using Western blot.
point were normal in sham group,
those in sham group(P<0.05), the scores of BBB in exosomes group were 6.30+0.95, 12.70+1.57, 16.60+1.08,
17.00+£0.67 at 7, 14, 21, 28 days respectively after modeling, which were higher than those in control group
of 2.50+1.08, 6.90+0.99, 10.50+0.85, 12.50+1.08(P<0.05) respectively, the scores of slope plate experiment in
exosomes group were 43.00+3.50, 55.50+4.38, 62.50+2.64, 65.00+3.33 respectively at 7, 14, 21, 28 days after
modeling, which were higher than those in control group of 34.00+3.16, 43.00+4.22, 49.00+4.59, 52.50+4.25

(P<0.05) respectively. HE, LFB and Nissl staining showed nerve cells with normal morphology in sham group

After modeling, BBB score and sloping plate experiment score in each time

but in control group and exosomes group were significantly lower than

at 28 days after modeling, in control group, spinal cord porosis, disorder of myelin sheath and necrosis of
nerve cells were found. The injured spinal cord was restored better and the number of neuronal survival was
TEM

better in exosomes group than that in control group. observation of MSCs -Exosomes revealed the

presence of spherical vesicles, with a typical three—dimensional circular or cup—shape. The size distribution

profile displayed a homogeneous population from 40-100nm with a complete lipid membrane structure in the
Intravenous administration of MSCs —Exosomes

peripheral region with low density content.  Conclusions:

promotes the restoration of injured spinal cord and improves motor functions, which plays a protective role in

Chinese Journal of Spine and Spinal Cord ,2017,V0l.27 ,No.12

the repair of spinal cord injury.

[Key words] Exosomes; Spinal cord injury; Bone marrow stem cells
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A 473 (spinal cord injury,SCI) [ 4 173 4§
TIE S it A VE AL AR A 3 F 0 T fik A 4k PR 4 4, 46
A D B AL | BRI SN DL S il 28 T8 /b 58
JIE Jo 248 R 1 O T Bt A B TRD 4R | B T e B i A
A2 T I Il s R A, S E T
11 LAR (2 ) RSt Dy Re R 02, Ak B A
T AR A, T AEIGIT SCI B Al
E | H A BE 8] 78 5T 40 (bone marrow mes-
enchymal stem cells, BMSCs) % #8 O #) 72 W 5%,
HCREHE I 9 AE S b AR IR 1=, i i i 28 h 5
FLAE PR 980 B8 B B IR RN 25 1), 12 142 5
I REMR 52154 AH A7 A B B0 | S5 HE R [ | il
T FEAE G DA RS 3 A7 R AR MERL S MMA
(exosomes) AF A 20 Jfd 18] A7 B AE %) & 22 B, Al
3 o B A7 A Bl A ) 5 S A KB A, s L4
Al B AE 6 RNA AR S 5/ 75 RNA (G 1 S
SRR BRI AR £ WF 5T R Ik T 55 MSCs
SRR G AR IR TT 205 MSCs J7 350 2540 I 76 4] 4
PERG AR 3 A e S X B 22 R G 1 1 S i
i R PEOCHAE TS, T T 20 R A S AR SR TR 3R
SRR S AR PIARYT Ak, A B T A

the First Affiliated Hospital of Zhengzhou University,

LA YT IR AT I L AR SE B0 4 L BMSCs SR Ui 1 A1
WA, R KA AR K B SCT AR 3 3 17 4 27 Al
EEERE DU - RSO e e (ITEORTEP RS € N (]
S BMSCs 2 U 1) 70 W 1A B Fl IR 7 1 482 R Ge it 43
PEAUES IR

1 MB5FE
1.1 s shy Jesrd

40 H SPF 9% U AF fg B i vE SD K EL, K
180~200g, MM A4S SEa sy rbo 44t | Vrnl ik
5. SCXK (#)2015-0004 , 3 22 I K 2448 B2 51
St . SRABENLECT R, B RERBEL R 3
2, ol BT AR A XF B4 (SCI+PBS) | Ah b 4
A (SCI+AMB A ) 4] 10 H HiAy 10 HAH T EAR
BMSCs 15 K% H
1.2 FZALER R

8647 i 7% (HI-0400, 3¢ [ ) {8 & 8 il 5%
(OLYMPUSIX70, ). .CO, B HEH (HERA, 3
) 3% S 7 BB (H 37 H=7500, HA) g2
BB (Olympus A H], HA) L-DMEM ¥ 5
(gibco 2N F], ) G2 L3 FBS (gibeo 24 ], 3
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). A A A B R & ExoQuick—TC Exosome
Isolation Reagent (SBI 22 F] , 3£ [ ) .CD9 (Protein-
tech, 1 [# ) .CD63 (Proteintech, # [ ) .Luxol Fast
Blue B8 QL AWK (R LA, PE),
1.3 Kl BMSCs (43 B 55 3%

4o B G RE U 43 25 1 97 BMSCs, KR 10%7K
B S (0.3ml/kg ) I8 BRI, 75% & T4 B 1 i 71
B Smin, JCIE A5 1F R 43 80U BE I 5T OT T
B Uit 5 55 1 BE 5 L-DMEM 55 5% 8 o 1 B 86
1000r/min .0 Smin, 7 L35, LS R 50h
10% JiG 4 1L 3 19 L-DMEM £ 3% ) & & U0 iE , 1x
1091 2R, F 37°C .5%CO, THIRF i 5% .
24h BB, DU R 2 Resfii—ik, &l
BB N ULEE BMSCs JE 25, 17 I BE 41 ifg 35 2]
80%~90% il A J5 , FH 0.25% 15 AL , 4 1:2 Eu Al
&
1.4 HMMAIY 7385 Ko g

P2 £ MSCs J T #h W44 19 1L 7 (Exosome—
free FBS)HCHI 135 72 5HG 57 24h, W AR 3 5% BF
H 4 ExoQuick Precipitation i B 45 U 20ml K5 77
AR ES G T3 3000 (3000 A% 70 B ) B
O 15min KBRA0MEE -, B3 501 59 He il n
NS REEBOLR , 780 IR 55 4°CI B ik, &
ABOHL 1500g, B0 30min, 3525 FiE | JEFBULHE
RISk AR s A 5338 2 37 G H B SR A8 R
IN CREAR AT T \Western Blot 6 ) H: 38 1 5 2
S8 SN PBS HE &I H BCA SRR R
DU ) 7 FLve i PBS I 48U 8 24 R 200pg/ml , —
SOCHEAT . BAMBR 10, T INFE 2mm Y AE 4
W, TEEFE lmin J5 HIEL 22 0K,
FH 2% (wiv) 5B 7 10w T8 0 T AR R ) 1
FIRE Y Smin 5 HIELAUW L 2 RWA, FEiRB
T, T B S BB WA I IR A, TS
24h BUAMBRA KB 2 H UR BE R 49185 — 1 E
T WO T10 A8 1 BOT [ 48h, & BLBLK (=
BB R B RSUE h B R T
WLEZ AU A2 15 3] ik BE AL 2T
1.5 AMUAMATR T 5 ok ) 2 8

B 20ml 20 ff 35 3% bW A B gl Ak i S i 4
300wl S IR A1 VK 246 30min, & T 4°C T K
TR = O AL E 10000r/min &0 Smin, B FTE
G3 %I BCA il e 2 1 Bk s, O e
) 30pmg, A 1/4 RFU Sx EAEGR ik H,99°C

KB NFAAEYE 10min, HICERE 30, 7385, 2224
TR R 2 R B S M B (poly vinylidene
fluoride ,PVDF) [l I, 5k H 5% it Big W3 ¥ , 7E 37°C
N &) 2h,CD9 A CD63 (LA 1:1000 L 4 7 B¢ ) 4°C
R, NHEEBZWER YW (tris buffer solution
tween, TBST) PEAR Sminx4 WK, BRI A AL P
(horseradish Peroxidase , HRP)##1c 9 1gG (1:1000
FE 5 F B )37CHEE 2h, PBS PEIE 2 Wk ECL %46
T B =5 RO
1.6 KR SCI AR il £

N AR AET o 5 7 R B SCT B RY , 10%7K
B SR (0.3ml/kg ) M T 59 IR I K B, 5 PR 48 B2 7
HIRMETWE AT, AR R R bR 5B sl
T12, K FURE I X R K B L6 25 52 0, LA T10 il %€
FH AR R IE IE Y O, B2 VIR LA,
TR EEMEE, KBRS S A N MEAR , T B #E T10
A (R I e B R B ) I bR AT o 2, B
2N A 7 X R R T10 Be A BE k4747, W22 5|
T10 & fE 7o i K b, BURBERZE AR 8l BUT 28
Blah, R F AL, B 7800 225 T10 {H R
P B, 1 AR5 A7 40 1k 1 AR R 8E A AN R
BEII G 1h 25T RS 50000 Sk (A ik
PRI 19 B 9 200wg/ml, BIV AN A4 FE 4 Ik B8 e
F100wg), X RRAEREHGGE 1h 45 T R &Ik
#5001 PBS, AT 3d AR MG s v 5 R R B
B A H R 3x10°U/d , 28 PN AR5 1F 3 9 B AR
B RER N TR BRI EHE PR 3 U, L %8 I I D) g Ak
B(47d),
1.7 KREshDhgeir i

HREWIE 1.3.7.14.21.28d X i BBB F
5y R SE I VRN IS GZ sh D RE . (DBBB $F4) . At
22 9,0 9, Ja o8 R WERE ;21 90, DRRIE T,
PS5 AE BBB PE4r S # , WH 51T BBB
A, E WA SISk Bk, 38 8h o fer S
A S PR R B O Tl o R 5 AR S 56 2 o K
BRUBC R T I AR I ATl A L AR ) EL A
AR IR AR A A BE 3G T 5°, 24 85 K BE R RLAT
15 B0 5s I % AR B R ARHR 30 F /25 . i 4
AR B 52 36 i N BT R B SCT T B A IS 1,
3.7.14.21.28d 11 10 s A HHEAT B L0 5
1.8 B LUL S F ML

T REW )T 28d, 441K BGRB8 0
JIE 0.9% S8 Ak 41 175 W T v IS Il WK L 4% 22 5 W 1
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MR E, BURABEAL (i o R
0.5cm B &R K A IS VIR 4 H R
(5minx2) i ab BE | 2880 4 BE I (100%
Smin 95% 3min . 90% 3min) /K 3 3, 47 532
TR Yt HE Ye . U) 5 98 R R Y44 Smin, 7K
Pk 3 WK, ERER VRS 4 {6 20s, K MR B 1%t
ZI9% Smin, LFB 40 . YA % T Luxol MWK,
5TCHEE 121K ,95% £ FEEEVE 3min, 7818 K EE UL
3min, T 0.05%k 2 #1175 W 7 1k 15s, IF ¥ T 70%
L EER S A4k 30s , L2 K 10T AT 3 BB Nissil
Yetr, VIR 19% T 2R B G % 6 10min,
Je S HEATH IR LK, U RGE B h bR
JEE A, HE 4 LFB YL o o5s T WA A B4l 21
SEA A Ak Nissl Y (05058 411 10 1 43 BT A7 0
ZouRH BA S T
1.9 Siitsforr

BE 4> SPSS 19.0 #, HECR R
BhRifE 25 R, Z AL LU AT SR R O 207,
ZH 1A PR P LE R LSD i, P<0.05 R 25 541 4e it

RNV
- 5'EN

2 #£R
2.1 LSRG ST

KEURHAG 1d 347 BBB ¥4y, iZ3hMREAF]
21 -y I T 2e5: 5, R )5 1d #E47 BBB ¥
I3, KT 0 i sh AR SL s dl ok T 0 i iR
25 RSB KRR AT O 1E MLAR 72, B2 30 HR R
HEAZE AT, AR BT W IR TG O

(12
1 a BBER R0, S, T 0 BB (x40) 7T UL 40 M0 BE A= KARTE T AN i 46 9% b & B8 1A 5E B 140
JH L 5 AR, TN BB T (x40) AT DL AN TR 25— By 2, S Ry e a6 R 41k 410

Figure 1 a cellular morphology of BMSCs: the primary generation, adherent growth, appeared as long fusiform and

2.2 BMSCs FJEZ M E

Br 3B R R 780 T A MR 24h 5, () E
B AT DL 43 20 R BE A KNS — B £
RIE  4~5d A2 47 T DG RE 20 Jf 5 B G £
TR TR AN SE V% A 2 2 B MIE ; 25 10
KA ARG 5 90% ( 1a), LB B 1L
AR5 2 RULG A E S 5 — 35 5] IR T 40
JfL A = SR AR BCRIRHES  £F S BMSCs 1y 8
RIAERKIES (K 1b),
2.3 AN S e KA BEAL S i W B

i oL 7 S BT LR AN A H KN — | B AR
40~100nm , 2 37 (K B E 5 A5 608 19 /3, AM A
AL SE R P S R, NS IR TR EY R (B
2a), Western Blot & 7% Zb W {4 3% 1 b i 8 H
CD9 .CD63 £k, HiFikk CD9 .CD63 £ ik
PE (B 2b) 325 5T H e UL SR B S AR TR - RE 4640 )5
24h B3R HHE T10 19 BL AR 28 0 M 50 & 85 J5) B
(H 2¢.2d)
24 AT RV

BBB ¥4 AR HI 3 4K BUS PE o 21
3 AR BRTFARAE BB, ARG 1d X R4l
FAMIBA LR BUR T 235 0 0 43, REU T i
it ek, S EMHi 1T . BBB 140 bl B 7] f) 3 7
PR KA R 45 i) [B) 5 = 2 (] B PR 3Ry 2293
Wi 8i it 22 5% (P<0.05) , 45 7 .14 21 28d, 4h W
2 KBl BBB 1743 /55 X MR, H W 4[] 2 5
BEIT# R L (P<0.05) (£ 1), #HRSLE M AR
AT 3 2R BURMR SE 30 9 43 240 80°, AR5 45 B 1]

(1)

formed cell colony with the inverted microscope(x40) b cellular morphology of BMSCs: the second generation, homoge-

nous distribution and arranged in a typical swirl with the inverted microscope(x40)
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MR ER T ESNMASII %25 (P<
0.05), ARJF{EFARURHZ D) REPE I3 IEF %t
HEZH R I AR 20 K BRZE AR S 1, 3d A i A ~F 1 I
TR B HEIT (P>0.05) , P 2H K BRI S 36 3T 43 Bl
IF ] 4RSS 6 BT 52 . RS 7,14 .21 284, S

R B R Sh DD RETE S & T X IR, Ho s ()
ERAGIE X (P<0.05) (£ 2),

vesicles,

|-
@ ministration
®1 VAXREEFAERESN BBBiEs5
(n=10,x+s)
Table 1 BBB scores of 3 groups at different times

after modeling

el e —

HEL —

with a typical cup—shape.

25 HHEAHLUES L

HE R T ARAF A LS5 e e, whia
ANMLIE A IR, 5 1 o B BRI, J0 2 1 400 ff i
I, w2z oC B 2 MY | 20 A% O L8 B3 M 5 %)
IR BEIL S S8 8 P R L BUE A 2L A A%
PR BIH S, AN B A L) ok A D i
PRIRTE I8, 2 Ak 240 M 3 10 D S, 468 3 DX T i I A

sm b i

Bl 2 a BAFHEEE T Al WA R SE B S 25 LR, H 4 40~100nm b
Western Blot Kl #h i & 2 i #5 iE FE EH CD9 .CD63 Kk FHM: c.d ANk 7E S
a5 24h HELFE B BELL Y T10 75 B 28 0 i Jo A 45 J5)

Figure 2 a TEM observation of exosomes revealed the presence of spherical

The size distribution profile displayed a

homogeneous population from 40-100nm b Exosomes were found to express
high level of CD9 and CD63 by using Western blot ¢, d exosomes invade the

neuron and myelin sheath of T10 spinal cord within 24h after intravenous ad-

x2 BAXREEREAEBE =SB RRSELEITS
(n=10,x%s)
Table 2 Sloping plate experiment scores at different

times after modeling

BFARA X A LIRUALSN

Sham group Control group Exosomes group

BT AR X R EH LIRUL RN

Sham group Control group Exosomes group

A 1d

1d before surgery 210 2120 2120
ENERE © o)
Id after surgery 19.90+0.74 0+0" 0+0¢
o 3d_ 20.30£0.68  0.90+0.88% 1.60£0.84%
3d after surgery
A5 7d 20.90+0.32  2.50+1.08% 6.30+0.9512
7d after surgery
A5 14d @ e
14d after surgery 210 6.90+0.99" 12.70£1.572
A 21d 2160 10.500.85"  16.601.08"
21d after surgery
A5 28d

210 12.50£1.08%  17.00+0.67"2

28d after surgery

AHiT1d

1d before surgery 800 80+0 80+0

R 1d 75+3.33 29.00+3.16Y  30.00+3.33%
1d after surgery

‘*E 3 78.50£2.42  30.00x2.36%  32.50+3.547
3d after surgery

RJ 7d 79.00£2.11  34.00£3.167  43.00+3.5072
7d after surgery

AR 14d. 800 43.00£4.227  55.50+4.3812
14d after surgery

AR 21d 80=0 49.00£4.597  62.50+2.647
21d after surgery

A 28d

@ 2
284 after surgery 80+0 52.50+4.25 65.00+3.33

FE D5 A I 1) 2 AR AR AL FC R P<0.05 525 [l I i) 5 4k HE 41
I # P<0.05

Note: (DCompared with sham group at the same time, P<
0.05:@Compared with control group at the same time, P<0.05

D5 [F IR 18] 53 BT A 41 L8 P<0.05 ()45 ] I [a] 27 % 18 441
L4 P<0.05
Note: (DCompared with sham group at the same time, P<0.05;

@Compared with control group at the same time, P<0.05
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B BEZS I B ;AR 41 5 ) R 21 4% P 4 3= i)
WD AR e R 23 T TE U (B 3)  LFB
Y £ B TR GBS HE S 4 55, S R 8 X IR
JoT £F 2 43 A v/ S HE B AL A ] BR K
TERS S, A I A 4 A ko R 200 i o 27 35 L SO
KRG E (B 4), Nissl Je OB F AR LR KA HE
GIREFE B5) R Y ORI, I EERERE M4 T
BOH M 131.40+16.96 4~/40 5L EF ; X 8 40 JE [
A fifk AR OREAR | JE FCAAR B (0 35 0, P & e 8 H
73.80+5.67 1~/40 5 LT ; S WAA 2H 500 BE2H JE G
IEA B H W ek 3%, M4 o2 H 104.60+
12.38 4~/40 f5 0T, 45 20 0] B0 [ R 7 250 0 A 48
Th24 22 5 (P<0.05) , 6 BEZH 5 b i iR 4 HL 35 40
HeE 22 5 (P<0.05) (K 5),

3 itig
B 7™ R N AR B, WA

AR (K By HR R R N R LR B i AR T
e RNl Th A I R R A N1 = LS
MSCs J& H A 43k R 22 Fh 41 i 41 22 0% se 1 £ fE

Y, 7E 2 N8 A 43 48 2 N 45 40 e b
]z, MSCs A B2 55 SCI 834 11 ASIA fisl 5t
P45 Frankel PFor B KB4 H % A 0E fig 711
GRVF o A5 R IE R 2 T RE IR S 0 5 W i £
e % R T2 03 18 2 v & #5 JC S8 4 ™, 2010
AF Lai 0 T X SR BEEHMERE T, TR
UESEZ A AR IR0 B 5 5 7R BMSCs AH X 5 HeAth 41
JEL AT o3 WA T 22 B AR SR IR A S e 3R
B R RNA A A0 36 38 oK 485 48 1 15 B
JE AL A AN, AT AR B A, H AT
exosome MY %5 2 B L3 1 15 B B  ILER AP I
PRI IR, I HoRE 42 43 47 ; Western Blot 8 i 3¢
AR K R mbR e B, FHNRICEAA
CD63 ,CD81.,CDY %, A 5255 A SBI #h b i £ B

B3 KAKRREHRE 28d HHE4HL HE 34 ab [T RAHREHLNG M EH, MAMRIEER, w224 HE51
MR A e X IREL B X BELH LI ZE L, R B R AN MIR A e f S0 21 B 05 DX B A 2L R M R T 5L
b BVEGESE I EOE M (ac.e x40 b.d.f x100)
Figure 3 HE staining of spinal cord tissue at 28 days after modeling a,

b HE staining of the sham group showed

spinal cord tissue structural integrity, nerve cells with normal morphology, aligned nerve fibers and homogeneous matrix

¢, d HE staining of the control group showed amount of inflammatory cell infiltration, organizational structure serious

injury and cavity e, f HE staining of the exosomes group showed less inflammatory cell infiltration,

and clear structure(a, ¢, e x40 b, d, f x100)

more continuous
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i)
S g F—— -

B 4 SARRIERUG 28d HHEAZL LFB 3 ab BT RUUBEHES 57, 2 B0 eod ok AL REH HE 1) ZEAL , B
LR e f A1l VR 4L B 25 L K 2 0 LB (a e e 100 b f x200) B 5 A dUKRUE MG 28d #4121 Nissl Y
i ab RFEARARRELGER L  H70 8 WS REBE cud W IRHJE RAHE 61 2o 8od i > Je ek
e f SEE AT IRAEUE B IR £ A% (ac.e x40 b.d.f x400)

Figure 4 LFB staining of spinal cord tissue at 28 days after modeling a, b LFB staining of the sham group showed
aligned and homogeneous myelin sheath ¢, d LFB staining of the control group showed disorder and dificiency of
myelin sheath e, f LFB staining of the exosomes group showed improvement of the inordinate myelin sheath(a, ¢, e X
100 b, d, f x200) Figure 5 Nissl staining of spinal cord tissue at 28 days after modeling a, b The Nissl staining of
the sham group showed large number Nissl’s body, orderly rows, uniformly and intimately and deeply stained ¢, d The
Nissl staining of the control group showed the Nissl’s body decomposed to fine particulate. Nissl staining positive cell

decreased e, f The Nissl staining of the exosomes group showed a large number of positive cell and the Nissl's body

deeply stained (a, ¢, e x40 b, d, { x400)
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