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[Abstract] Objectives: To explore the effect of bone marrow derived mesenchymal stem cells(BMSCs) trans-
fected with glial cell line—derived neurotrophic factor(GDNF) on axonal regeneration after spinal cord injury in
rats. Methods: Bilateral femurs of SD female rats were collected, and the medullary cavity was rinsed to iso-
late and culture BMSCs. The cell surface markers CD29, CD90, CD34 and CD45 were detected by using flu-
oresce in labeling technology to confirm the isolation of mesenchymal stem cells. To construct GDNF overex-
pressed lentiviruses to infect BMSCs, the recombinant lentiviral suspensions with infection fractions of 10, 50,
80, 100, 150 and 200 were added. Green fluorescent protein(GFP) expression was observed under fluorescent

microscope to evaluate transfection cells expressing effect, GDNF expression in BMSCs after transfection was
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detected by Western blot. BMSCs transfected with GDNF gene were detected by MTT assay. Fifty SD rats
were used to establish spinal cord blow injury model by using Allen’s blow method. After successful model-

and BMSCs without
and BMSCs

ing, they were randomly divided into three groups: group A was pure BMSCs group,

transfection were transplanted with microsyringe; group B was the BMSCs transfection group,
transfected with GDNF gene were transplanted with microsyringe; group C was the model control group, and
DMEM medium was injected into spinal cord after modeling. BBB motor function score was performed on 7,
14 and 28 days after modeling. HE staining and microscopic observation were performed after anesthesia and
perfusion. The expressions of GFAP, NSE and NF-200 in spinal cord were observed by immunohistochemical
staining to evaluate the growth of axons. Results: BMSCs were isolated and cultured in a long spindle shape
and grew in a fibroblast-like colony. The results of flow cytometry showed that CD29 and CD90 were highly
while CD34 and CD45 were not expressed,
When MOI=100, BMSCs significantly expressed GFP at 12 hours after

Western blot results showed that GDFP was well expressed.

expressed in BMSCs, indicating that the cells obtained in this
study were mesenchymal stem cells.
transfection, indicating successful transfection.
MTT assay showed that the cell viability of BMSCs group was significantly higher than that of untransfected
BMSCs group at 7 days after transfection. At 7 days after surgery, there was no significant difference in BBB
the BBB score of 5.80+0.19 in group B was
significantly different from 3.60+0.18 in group A and 3.10+0.14 in group C. At 28 days after surgery, the
BBB score of 11.90+0.28 in group B was significantly different from 8.30+£0.29 in group A and 5.78+0.18 in
(P<0.05).

significant differences between group A and group B, and group B was significantly better than group A, with

score among the three groups. At 14 days after surgery,

group C The optical density statistics of GFAP, NSE and immunohistochemical staining showed

statistical significance (P<0.05). The statistical results of NF-200 nerve fiber length suggested 89.98+28.31um
in group B and 23.64+13.45um in group A, with significant differences between these two groups (P<0.05).
Conclusions: GDNF can successfully transfect BMSCs. The BMSCs have high cell viability after transfection.
Transfection of GDNF gene can enhance the ability of BMSCs to promote axonal regeneration.
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HMIEVE T A0 I A AR O T LA R B RE R O0ih
IYRBF I RS Hodr R R 78 T 40 (bone
marrow derived mesenchymal stem cells, BMSCs)
RS A R SR AL T — R 5] T 4
JL ke U5 TS JBT 2 L R PR A 2 B TR I (glial
cell line—derived neurotrophic factor, GDNF) & H
& B 16 Ve e ik 3 sh el 2T B SR 1 B Bk
J iz M A 4 2R S A 48 2R GEAH S I e 1R

57 W ARHE oY 0L o 18 R 2R GDNF B e ik A
BMSCs, WMl 2<% Yt GDNF 3t [H i BMSCs % & 86 4t
13 J5 1 4 3 2 AR IR B2

1 #EEzEE
11 E B RS

FITC #ric/h AT R B CD90 . PE Fric /) Bl
KB €CD29 .CD34.CD45 (BD 24w , % [{ ) ; GDNF
it R IE e EE (LA, B ) B S bt
GDNF ., #Z& o R A B (neuron—specific
enolase ,NSE) | #4228 H 200 (neurofilament—
200,NF-200) | J& i1 £F 4 12 P 2 H (glial fibrillary
acidic protein, GFAP) — 47 (abcam 2w , 3£ [H ) ;
DAB 050 &, 1= AT I, — iR B (T
T TAABRA ) B REST d A
1.2 s
121 KR BMSCs 70 8 55 3% M AR SN 3 10
HAFA NIH K 74 22 52 58 K 2 8l 1) 56 40 48 B2 D
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¥ 48 B A L UE SR 5 No. XJTMLAC2018-454, Ht
TR H 2 150 1Y SD M4 B, BRI 5 Ak 28, T 20
SRR RN JBE 1 PR M, TE 75% £ iR i
3min Jq WO o OB A& T DR R R 9% PR
(NaCl/Pi buffer) M B8 3 UK, 59 25 JI 8 Iz 3T i
B R, RO 2l R FR AP A% R 85 7% 2 (dulbecceo’s
modified eagle medium,DMEM) & k68 s 3
U, WO SE TR % L Ap O s o A B F I A
PR RAT 3R T8 S, I AIREE DMEM &
15% 64 5 R Fe 5, 2d Je ik, LR & 2d B
R o A A M A A B RIS 20 85% LA E Rl
Bf, H& A & WM &R (ethylene diamine
tetraacetic acid, EDTA) W JE 4 A B 174k, 76
R LB AL 2 40s S5, 1T LA UL E) 41 1] 45
[E) B 8 A, S B SR FH I 2 i 37 28 0k 9 Ak P F T
P2 5% 20 ML % SRS, 4R 40 i B U L 10001/min
B0 10min, 3825 B I 2 4088 70 5 85 Fe A
BORAT  HE IR 122 1 LU IR 8 55 R 1 AR
1.2.2 giffikmibric e WES 2 RAEKR
T 41 AR, K R 15 FR LA PBS 5 38 3 WK, B T
A& Tmin J&5 8 40 B 20 AT 3850 SR 5 W 1ml
4 i B B T B0 4 T, 1000r/min 5.0 10min,
e B, IR JE S BN, T PBS W R
il 2 W FE A 1< 10%ml 114 40 FE B9, 7] 100wl B ik
H 3 A FITC A5/ BT K B CD90,CD29
CD34 .CD45 ¥t 20wl , 15 ' F 1 X B, 2 I 3kt
% E 30min 5,57 51 A PBS 1.5ml, 1R 4], % #
1000r/min 5 .0> 10min J5, 72 L, L 500ul
PBS #E, ALK, A4S T B R 00 40 %
CD90 .CD29 .CD34 .CD45 43 T 1k il o
1.2.3 GDNF i Rk @ #EE J« BMSCs  #A4:K
R A7 55 2 18 BMSCs £280F 6 FLAR , 7% 41 it £k
Hik 2] 1x10° A/l , 76 40 M 55 352 4 b 85 5% 24h
G, B, SZU LA GDNF i 3% 35 12 9 % i g
BMSCs, %5 fL AL 73 % (multiplicity of infec-
tion, MOI) 43 %1 & 10.,50.80.,100,150.200, H. &
PRFR R 2ml Y 5 2 18 5 3 20 R 2l DMEM. 8%
FW, ZJEHG 6 FLACE T4 M S 4 h i E 2h,
ZJa B h 10% FBS+DMEM 8 38k, K Ja &
P& 12h WL%E GFP [ k16 0L, WA 72h )5, T9¢

I U T SR A R A R Z GG B0, i 4N i
AR B B SRR 2 1 FL G I e 19 MOIL,
FEIE MOT B LR [ 347 J 2 52 55 FAs I

1.2.4 BMSCs 20 Ma 6 Sy &0 % BMSCs, %% 44
GDNF LA () BMSCs £28 T 96 fLAk 1, 4% %F
LB Ix10* A4, 1E 7 24h, 57 LR SR,
DL PBS 5L 3 Wk, A 410 BMSCs 41 ,B 410
BMSCs 21 , Wi ZHBEAL 53 L 5 e 96 fLAR ,A 4
A 200l 7 15% 6 2F iL3E ) DMEM, 4 2d &
Pelr 256 B 4l A 200l & 10%fif 4 1M 35 A9 A
B DMEM, 41555 1.3.5.7.9d J& 43 5 A 4% 20 B
ML — 3 96 fLAk , BEfLH A 20l MTT T4
W, & TR DIEE . 4h FEOLFR LA
M AR, SR )5 BEAL T I A 150l DMSO, # K L
F% 15min, 7E 492nm A G545 FH B bR ACR: U AL
MW OGEE A 3 IR

1.2.5 K GDNF # 1 7€ BMSCs ik
AR RS 2 18 BMSCs 4280 T 6 FLAR, 2 41
JtL 2 B R 1x10%4L , DA e A MOT B 5% 44, 37°C1E it
P E ., ERY 7d 5 SREUAN B RNA, )5
el £ cDNA, 2R )5 L cDNA A, 76 5 W 4K £
oA B B FEE P51, 15 E 94°C , 4min AL TE .
94°C ,30s 22 P ,55°C , 1min iB K ;72°C ,15min fE
it s SUE FR KR 35, 451G 7 W R AT B A R A
vk o xGDNF SEH 51 9P 5], IF k.5 -
ATGAAGTTATGGGATGTCGTGGC-3" ; X X 5% .5’
~CGTTTAGCGGAATGCTTTCTTAGGA-3',

1.3 s

1.3.1 HEET A R S AR T
WA fidt BE Sprague—Dawley K, K H 213.4+
15.1g, W V4 22 A8 R 2 B 2 B SE e s W v o
50 HSD it B Bl AF i M R BUBE AL 23 A 41 20
R 00 J5 A 8 N T S R % g R B BMSCs ;B 41 20
H A5 )5 A8 N 55 44 GDNF 19 K B BMSCs 5 C
xR 10 B 5 ERENEST DMEM, %2
PEFBEB KB Allen's 15 A5 7 ik, il bl — fi o5 2%
B AT AN E A R S AN SR AR AL A,
R SN 2.3mm, f#E T HEE N 9g, TIE
JE 1.5cm, TS hE I8 9gx1.5em, =ik
25CEMT 1% B e Z 40 DL 40mg/kg 7 AT
i P ST IR R 1 T R B 2R VR E TR R )
T M 5 0 R R B e T AR 2 dem, E A
T11 MEARIRSE, BETESY B TO~T11 AR5 LA,
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TP AT 18, B g ok = ASMER AT HEAR )T
Ao KRSk G E T T10 BOA 86, e 4T H 4 &
B, KR 1.5em = ETANEEE A s N op
AAEFE A T10 BeE e (B 1), Rrpoa] UL &
AT Ehsh SRR PR KR T . TR
13 X3k B i 2mm , 12655 0.75mm 2 U gk £ I
B 1.2mm, DL 1wl/min B9 38 %R 3 55 2.5ul ¥R
Ax10%wl B9 4N B, B &t 2min, PO & 3L 10l B
JRETE 4R 1k 0l 3 JEEE A LA T 2 ZURN R K, R
& A PR K, B H R R 3 kR 5d,
X HEZH A B IRDRE 5 vk 1 49 4 10l DMEM, 52
50 3o v PRI I B e SRR T R A SE T 1 B ) B
H:AZ43 1 B413 5 C4l2 R, 57 ME &
TN,

1.3.2 KM ZDIREPE S 7 B 19 UL 22 B
[B), RIS ARfS 7 .14 .28d, B4 10 H K BUFE - 18 T
& #b R F BBB W40 1 64732 sh DU B 1T 43, B AEA
H GG N BAHBGRIP bRl # 52 ), A 3 IR K
FHME

133 KEABEIRARM 7 EF %R 26CT,
FETIUE B WS 8], B0 M B 4B JS 7 .14 .28d (4
5 H), FHREM 1% E HZ40 40mg/kg 17
I M SRR B BRI D S L R R AT R
WO VEZR 68 ok HTIRBL 3 87 - A O B 2203
WEREINKS, W E R 4°CHA B ER K ik
Z A0 HL T S WA AR R SR R R 4R
J& TR 4% 22 B W 28 0 W VR 1 2, W
250ml, SR J5 LAAT i ik g v 5 REZH 2L
PR 4% 2 W 5 [ 24h, F A A
T HE e (0 e 410 WA B BE IR &2 1
1.34 HE 4+ta  Hb e & Wi K e, ks s
MR RRPayet, FoFmsg,

1.3.5 gk ge s K420 i 78 PBS
HHEEUE Sminx3 K ; Z 5 7E 3%H,0, (80%H B )
FIREE 10min, FR PBS PG 00 1 2 103
M ,37°C, Th; W 25 22 4 35 A, 43 591 Jin— 47t
BBt GFAP A (1:50) A Hit NSE $T 4 (1:200)
Habt NF-200 $iik (1:100)4°Ci 7 ;37°CE I 1h,
PBS HEGE s WL E - R BUR TR,
37°C 1h,PBS Pk ; T s i Ar 0% il 0N (R
TAEW 37°C 30min, PBS %% ; i i1 DAB & .5 ;
WA R e AR FRK ph Yk K BT
R R B R, B ; B G IR — PSR A PBS AR

B XF GFAP NSE 45 585k H 6% B VL 1Al
Image—pro plus 5.1 #4753 B B 40 45 3% 3 7K
VIR, 150 A5 R0 B 40 B Y6 2 B | 9% I BUCH
B, NF-200 25 5L A0 R 07, 1155 B 41 4
AR A IO 141
1.4 GiteEorbr

ST B B RE A, 40 i 76 F1 (8 . BBB ¥4 |
GFAP NSE 2 3 21 fb % % B 40 1 25 2 Fl NF-200
P AR B G 25 AR FHAE RO ¢« K50, 20
7% J1{H .BBB ¥4 .GFAP NSE it 5 40 1k 6 % &
it 2h SR NF-200 i 28 £ 4 K 8 5 1145 %ok
M b5 e 22 7%, SPSS 16 Go i 518 3 4% 2H K3
BEAT AT, THEORR 5 25 4301, P<0.05 2%
RAGITFE X,

2 &R
2.1 KRR R R) 70 5 40 A A T 2 2 Lg%

Bi g% ad Ja nl W A0, R8O, K2
PO KWRIE BT g, MR FE, ke
U, KA, 24T HES S B AR K (B 2a)
JEAR RS 77 K AME 30% 1) 40 i 7 422 b 48~72h J5 FF
LRIGRE . Zead 7d WBEFR TR B A0 LA 52 K 7
Ko MAMMAES 10d 35 F] 90% 42 A7 WY @b A 1, 1F
e &3 T 5d B[ 9453, BMSCs LUE AT
ST BT Y 0 B R SR AR K

ARKE 37 . SRR AL )5 19 BMSCs 2 R,
ARG 240 I RE RS 2 K RIE 2 MY 1%
fRJG 1 BMSCs A: il , A=K 4d A2 47 40 i B &2
90% Ze A7 il Ay, PL IS 240 i S K AR TE | e S IR a2
AR . ARG IR 10~13 AR LA b 40 i 159 5 3 3
WO, LA L B4 (] 2b)
2.2 Y MR TH 43T R 4

I =X 4 A A 7 26 B, BMSCs PHAE 5 5 3638
CD29.,CDY0 (&l 3a), B ¥ % ik CD45.CD34 (A
3b), Z AN 40 B K 55 i A5 19 2 BMSCs,
2.3 GDNF & H %5 BMSCs

MOI=100 i}, %54 12h J5 ,BMSCs & # %k
GFP, HAWMIAsEHE, B4 W 0 40 i 28 5k
N5 24 MOI<100 i, 78 BMSCs H1 & #2615 GFP 4
JiL K 2 8/ 5 24 MOI>100 F 40 i o i) %€
58 £ 8¢ MOI=100 I} &5, {H BMSCs #B 1 BLA [F] 72
JE 0 41 AR SO0 (] 4), 24 MOI=0 R, 41 Jid
Tk ek, B AZEARDF 5, MOI=100 J&
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B 1 G AR d sy a REURBSEHUS , BE THRAES b B o3 By Me A0 55 LA, 23257 25 5 F [81 %2 A7 A D) IF
A b B HEE RS, MR SRS B 2 BMSCs MBS (x100) a JFEAUK IR 7d B, AWK BB Bl 18] 72 5T
TR R RKRIE JEKE W b AT 4d 05, A0 2 BRI A WA 4d A9 AR 8 R IR 29 45 ] J5UAR
AR 7d g 3 J AN M AR I BMSCs 41 K ifi b5 2% a CD29 ,CD90, M it 1/2 1996 A4 T Q1.Q2.Q3, vt H h
BMSCs HY %L 1/2 b CD34.,CD45 , KAR 734256 i Ab T Q3-1, Ud B R 4R B 14 3 1l 1 40 B AR > 4 REUEREET
Xf BMSCs 5% Qe p R M1 20 (x100)  a MOI=100 i ,BMSCs 3% % ik GFP, HANME &5 b 4 MOI<100 i, 7&
BMSCs 5 %35 GFP 9 40 g $cit &m0 ¢ 24 MOI>100 I, 40 i i 9 5 ' 58 B2 4% MOI=100 I 5 , 15 BMSCs #5 th LA
[ 52 52 £ 400 5 8 287

Figure 1 A rat model of spinal cord injury a After anaesthesia, rats were fixed on the operating panel. The muscles
on both sides of the vertebral body were separated bluntly, and laminotomy was performed Figure 2 BMSCs
morphology(x100) a After 7 days of primary culture, mesenchymal stem cells in rat bone marrow appeared mostly long
spindle, with abundant cytoplasm b The growth density at 4 days after the initial generation was approximately the same
as that at 7 days after the primary culture and the cells distributed radially Figure 3 Detecting cell surface markers
of BMSCs by flow cytometry a CD29, CD90. It can be seen that more than 1/2 of the fluorescence points are in Q1,
Q2 and Q3, indicating that the number of BMSCs was more than 1/2 b CD34, CD45. It can be seen that most
fluorescence points are at q3-1, indicating that few hematopoietic stem cells had been collected Figure 4 Transfection
efficiency for BMSCs on different multiplicity of infection(MOI)(x100) a When MOI=100, BMSCs significantly expressed
GFP and the cell morphology was intact b When MOI<100, the number of cells that highly express GFP in BMSCs was
significantly reduced C When MOI>100, the fluorescence intensity in the cells was higher than that at MOI=100, but
BMSCs showed different degrees of cytopathic effects
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2.4 Y569 BMSCs B4 AL TS H1

MTT 32 & 7% % 44 J5 BMSCs 7£ 3~5d i/ K
W, 6~7d K B HT S . Y 1d J5,A B
PO AL A0 M5 1 25 5% R GE 12408 L (P>0.05) , Bk e
3d J5 ,B 4G S Wim T A4 A4S B4
22 A G2 L (P<0.05) (£ 1),
2.5 Y45 GDNF & M 7E BMSCs Hi 3Rk

GDNF Z:[H %% 4 BMSCs 7d J& ,Western blot
459 7~ BMSCs %35 GDNF A (K 5),
2.6  KEUS B & D REVE 445

KBFARJG 7.14.28d 17 BBB THREIFESr, R
Ja 7d Bf A B.C =41 BBB WA W EE S
(P>0.05); ARJ5 14d B}, A A1 C 4114 BBB i1-43 1%
HEEELR (P>0.05),B4HM A CHMILA B

F1 KRERERELEH BMSCs BHMIES (xzs)
Table 1 Cell viability of untransfected and transfected
BMSCs

A He e i) BMSCs
Untransfected BMSCs

% Je ) BMSCs
Transfected BMSCs

1d 0.26+0.19 0.31+0.22
3d 0.32+0.20 0.50+0.24%
5d 0.61+0.26 1.27+0.39%
7d 0.95+0.36 1.53+0.47%

1 (D5 A e e ity BMSCs 41 Ho 4% P<0.05
Note: (DCompared with untransfected BMSCs group, P<0.05

LR ] = 4

120-10

TR

B 5 GDNF ¥ % BMSCs /& GDNF ) 5 i i ok, mJ UL
GDNF 2k [H #% 3¢ BMSCs 7d J&i ,western—blot 7% 4 i 7£
120-KD 4t i B8 GDNF 25 1R 3

Figure 5 Gel electrophoresis of GDNF after transfec-
tion of GDNF into BMSCs. It can be seen in the figure
that after 7 days of BMSCS transfection with GDNF
gene, traces of GDNF protein appeared in the western—

blot band at 120-KD

P2 5 (P<0.05) A5 28d i, A B .C 4 A4 7F
FEWT I 25 5 (P<0.05) . W BMSCs 1185 i £ 46
it EE J1 1 GDNF B4 T+ BMSCs & 2 & 4
MEGINEE ) (£ 2),
2.7 HBIEEER

ARJG 7d, 45 20 AT WK BUA R AT A 4 4 K
RAEMMIFNZS i, BT B — S L R 42
LFUEIRAE , RJG 14d, 45 A B0 L 21 0T DL T 4
hop SN g A 2V BT I o A i 3 A 9 R
A8 T e ST 9K J [l L B4 v 14 A 1% e 25 A i 5 H
R ZT A4, KF28d, &40 F 2 HEIEH
EANR(ER7 N 4 8 R S AR D) | B o EZ 0B
H A 28d B 4% 2 B 41 (0 B 2 40 il 184 A %0 H B 2
W% A dLNT W A A (1 6)
2.8 GFAP NSE NF-200 7& & #6H 1 &34

AR J5 28d,GFAP NSE 58 4 fb 4 (. 45 1 i
INEBEMAGIX B 41 GFAP NSE K& ik, N
A A, JE B AT DR B e G T (] Ta~d) , R GA
SRR A dAm, BA G5 E L (P<0.05),
NF-200 G ik Y o 25 1 Bon FHs 45 X B 41
NF-200 FHHEM S A AR ERK T A 40 (E Te~),
HA G248 L (P<0.05,% 3) .,

3 it
& R G E ThRe ek &2, 158k & —
ANTH PR X T AR R SR P A 20 4 T At S A
IR IT PP 2 ZR GE B 5 O 48 3% W F 9T BT
Amemori JFERFSY K B, 76 F5 i 451 1 DX RS A LA
RS, e IR FE A X B R A0 R DL G i i
I W - DL S — S H A A 40 B PR 5, AN AT DA Az
P 28T o8 BB B RE R B, I H AR
B 45403 1) sh W 45 R e SCT R Y48 37 & F o7 iR
JE M 10mV F&Z TmV ,BBB P45 LA K e 8 43 A 7]
W5 A2 Bl RE 1A s AR g R A R UG
%2 FAEAXRTFHEBBBESER (1)
Table 2 BBB scores of rats in different groups

A#H B4 C4
Group A Group B Group C
7d 2.40+0.24 2.70+0.00 2.20+0.18
14d 3.60+0.18 5.80+0.191% 3.10+0.14
28d 8.30+0.297 11.9+0.3872 5.70+0.18

D5 C AL EA B P0.05;Q5 A 41 HEAH B E M P<
0.05

Note: (DCompared with group C, P<0.05; @Compared with
group A, P<0.05
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Figure 6 HE staining results after cell treatment (100x) a Group A for 7d. A large number of inflammatory cells and
cavities were found in the anterior horn tissue of rat spinal cord b Group A for 14d. A small amount of fibrous connec-
tive tissue can be seen in the spinal cord injury tissue of rats ¢ Group A 28d. There were still a few cavities in the
injured tissue of rat spinal cord d Group B 7d. In the figure, a large number of inflammatory cells and cavities were
found in the anterior horn tissue of the spinal cord of rats in group B 7d after modeling e Group B for 14d. Fibrous
connective tissue filling was seen in spinal cord injury tissue f Group B 28d. Compared with group A, the spinal cord
tissue in group B remained relatively intact and normal after 28d,

with smaller cavity scope and less local hemorrhage

focus



o A HE A 2% 2019 4R5S 29 B85 6 1 Chinese Journal of Spine and Spinal Cord,2019,V0l.29,No.6 563

(/)

7 GFAP NSE.NF-200 /4L Y 455 (100x) a GFAP Gigdifh A 41, WL/ BR 200 R B B YR b GFAP
PELAAL B A HREMOI XA WA 2 IR R I ¢ NSE Sy ik A 4. I WAL Yt d NSE #2411t B
o, BTG CEANN A JE AT R i A e BT e NF-200 feyie 240 A 2H . T DL AN A% A 6, 2 27 2 D (2 s OIR f
NF-200 S 2016 B 41, nl DA B o i 6, i 2 41 i o il 20k 1 (2O 3 e B IR £

Figure 7 Immunohistochemical staining results of GFAP, NSE and NF-200(100x) a GFAP immunohistochemistry group

A. A small number of cells appear as blue—stained cytoplasm b GFAP immunohistochemistry group B. Many cells in the
area of spinal cord injury showed blue-stained cytoplasm ¢ NSE immunohistochemistry group A. There was basically no
brown staining cytoplasm d NSE immunohistochemistry group B. The nucleus was shown in blue, surrounded by large
amounts of brown-stained cytoplasm e NF-200 immunohistochemistry group A. The nuclei were blue and the nerve
fibers are brown dots f NF-200 immunohistochemistry group B. The nucleus was blue and the nerve fibers were brown

linear. The brown linear shadows were significantly increased compared with those in e

%3 kEERBEAISH BMSCs 9 GFAP.NSE\NF— 1 3 (neurotrophin—3,NT=3)) | Ji¢ Jit 2 fd 52 1 #h 2
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