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CEZEY B0 0B 56 A% 40 (BMMNCs) B A6 5 B8 4 W7 (SCT) K BV B 412U i 478 32 I -3 (NT-3) 1 58
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Effects of bone marrow mononuclear cells transplantation on the expression of NT-3 and SYN in rats with spinal cord
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[ Abstract] Objective: To explore the effects of bone marrow mononuclear cells (BMMNCs) on the expression of neurotro-
phin-3 (NT-3) and synaptophysin (SYN) in the injured spinal cord of rats with complete transection of the spinal cord
(SCT). Methods: The rat model of complete SCT was set up,and 146 rats were divided randomly into Sham group (n=
48) . SCT model group (n=49) and experimental group (n=49). Sham group,removing the corresponding lamin and sutu-
ring muscle and skin separately; SCT model group, establishing SCT models; experimental group,given BMMNCs transplan-
tation in the SCT models. On the postoperative day (POD) 5,7,14 and 21, the rat hindlimb was scored by the scale of Bas-
50, Beattie and Bresnahan (BBB Grading) .and the expression levels of NT-3 and SYN were detected by the immunohisto-
chemistry and RT-PCR. Results: On the POD 5,7,14 and 21.BBB scores in experimental group and SCT model group were
significantly lower than in Sham group (P<C0. 05) .and those in SCT model group were lower than in experimental group
(P<<0.05). RT-PCR and immunohistochemistry revealed the expression levels of NT-3 mRNA and number of NT-3 posi-
tive cells in experimental group and SCT model group were significantly increased as compared with Sham group (P<<
0. 05) ,and those in SCT group were higher than in experimental group ( P<<0. 05). The positive particles of SYN and SYN
mRNA in experimental group and SCT model group were significantly increased as compared with Sham group ( P<<0. 05),
and those in SCT model group were increased as compared with those in experimental group ( P<0. 05). Conclusions:
BMMNCs can promote the expression of NT-3 and SYN in injured spinal cord tissues, which may be one of the mechanisms

by which BMMNCs repair spinal cord injury.
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B 6 05 (spinal cord injury, SCD) /& H {7t At I
NI EOGR R = PR 2 — . S S g R IR 2 3
FRUESE T B B8 B %% 4 g (bone marrow mononuclear
cells, BMMNCs) £ j& J7 SCI J7 1 B A% 7 1l S0 (1 2%
RO AEHIETFHLHIAIAS . Mg B R -3
(neurotrophin-3.,NT-3) # 1A &y ] i & #2752 42 o &
T A6 A Bl 5 B S i 7 TR X Bk 22 32 S 8 A2 0
PRl OE 1R Y, O il F (synaptophysin,
SYND 7E M 22 70 M 22 N 73 I8 20 L DA K i 2 K T 1z
FETE 2 55 e Bl 2 388 SR 0 B 2 fih 38 960 14 P07
U AR 22 58 Ak I i 2o R TR A R
3. BMMNCs A 1 3 1t 22 351 45 4b BE 08 77 3% . HL 1)
51005 J) L SR A AR kAl 9% AR AL R ER B B MUK T R
TR 28 3R IR A5 Bl 38 SCT R B 3R B L A o 4 22
A6 52 I 410 ) e Jo 5 IR T 1L 55 L o A2 TR AN A /)N L 4 ) PR
b 1 3232 Bl R (O JERRE Y D) e A5 2 s L (0 AR T AL
TSR . A 9290 5 W88 BMMINCs #4456
7 (spinal cord transaction, SCT) # & K &, % K )5
JEE Dy e M Z B BE 4L 41 NT-3.SYN £k, 48
/RTE BMMNCs # 5 NT-3.SYN % ik gt 45 2 4 5
HREMK L L 2 — .

1 #MH5RFE

1.1 ## Oxh¥Y . HE Winstar K 150 H,SPF
9, MEMEASER R BT (180. 0£20. 0 g, 1 K FE T2
S8 2 Y R A B AT A F R [ PTHIE S SCXK
(F)-2011-0004], LB A, XF 39y A9 4b B 75 4 38 1 41
KA T2 e . QO SALER bt R NT-3 2
Prik bt B SYN £ 50 B bt 4k . B ] # SABC-POD
(e IgG) Ik ) & DAB il & (el BUd -+ A4 i T/
AR E]) ;RNAiso Plus . RT-PCR A &[4 T.
FECRE) A MR A 15 0 B 40 M 4 2 W CR e T v
A=yl R4 A BR B AT A FD s f8 E Leica 2016 Y) fr
L2 E Leica DMS1000 45 .

1.2 ik O4d.150 LKREENmEC 4 2T
BMMNCs )l %, 4% 146 2438 3 4. SCT 4l (n=
49) EEH (n=49) A TR (n=148), @SCT #
R OB S s 4L M SCT Al sh ¥ H 10 %0 K & S B 6 15 1
S5 0. Tml/ FO BB B ) I 1 T I AR & R KR
FRAL PR, ¥ il B 0 0 HEAR R 3, OF AL Ty 15 B Rl
FIRIER KLY 1. 5em U1 0, 58 4 5 FE HEH . e BR % R
W S5 AEAR A BY AN RF BT AR T, 7 B Y FFAEAS L il 36
i T B HL ) 5 6 56 4 FH A Sk B fAT A S5 T F
BRREE, T ARR TR A 0 58 4 B Wy, AR 3 AR OK
P 2 2 A DG TR DX BT 7 L P B SCT A
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B, ORJGH R 20 PR, E . ©
BMMNCs % : Bt 4 H KB BMMNCs, 76 &
T B BRI B B R R s D Tl 3 S 288 W UG TR
A BRER K (R BT BE AL D i B8 T 2.0 4 . 1 Ficoll
R B B0 054 B BMMINGsEY 18 B W v
B W W VT B T 550 A I 40 i R P S 93 %6 5 BN G B
PBS 2% f ¥k il il BMMNCs £ W, Bt & W Bl 6 X
10" /LAY BAAZ AN M A8 W, 4°C VKR PR AE . @ T
SCT 41 43 5 T HEAE PN 5 8 25 Wi LT 9 o 33 5 151
PBS 28 W s S99 41 43 ) T HESS N RS B i B
Ui VE S 150 MEEE Ry 610" /L ) BMMNCs £ . 98
HUR B A R T 5 PR G i 2 H. T AR AL Bk Xt
INF B HE AR A58 405 5 i 328 )22 4% 6 UL TR AR R ok

1.3 kg SHAKRRDHTAE 5.7.14 A1 21d
HATHRAR WSS . OB AT R 2= M5 R A BBB 1¥431F
WA AR RGBT ae™ . e M EE FEU AR
JiE T 2 R bR AR REHE R R 8 N I 0 3 R BT R KRR
5 s HEZS IR . B T )T IR BT A R
KBS A 5] b o 25 s (0 AT, MBIl %P . ©
NT-3.SYN 7 14 %35 K G s 48Uk F AR K I - 79 241
I 6 HKERAT BBB #4302 J - A 10 Y0 7K & GE T 1 i
TEIRT R . W J5 R AT 18, T 400 0 O i 1 Sk
4 0. 5em AL 58 B 1 B R, A A% 2 R B
A°C VKR ARAE o MK S8 20 804k 2 30 S vl I 5 SR H
A ) R O B R PR e i 41k SABC iR A FR T,
3pm EAEYI R F 60°C A% R 15min; Ul R T A X
TR 0. 300 HEE-id A AL S ZE R 10min K N
VR VERG . OB K s V) 12 A 0. 01mol/L ##5% iR £k
ZEoh I (pH 6. 0) L Sl 9" £ MEDLO &/ F #& 5,
AR 10min. 3L 2 K, FRBHEHHA 0. Imol/L PBS
BT YE U Smin X 3 WL, WML E B Z W, 37CIHE
20min, J%3% YER G N 5 %0 BSA B WL 0 F 5 i N
R BERPT NT-3 804t SYN (1 : 100), & T & 4°C
URAE 2L 5 I AE W Z AL T e 1eGL % 8 FIse %5
N SABC; =i F 4 3 Bk 2K i (Diaminobenzidine,
DAB) & €8 155 T 4 il 52 N s [ L 95 K 2 - 22 i K 5
MR B R B I REALE 5 SR A E S
Y R AR B AL (400 X)) SR LBH ™ Wy Bt . ONT-3,
SYNmRNA ik . 51t M A TAEY TR LA R
INEVARG, WA 1, AALE 6 HOK R R R T R L B
HE A 0 1 R R 2 20 CRL A B4 P 4% 29 Smm T BED .
43913 RNAiso Plus, RNA PCR i 7 & 1 B - #2 B
B RNA, SR T Hoe BE R A1 2 oo B A0 &, $ie iR
RT-PCR 5 & ¥ B 5 & Wi cDNA, & i & RNA #
i E Apg. 47 RT-PCR B, PCR [ 4. 94°C
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AR 5min. 94°C 284 30s. 58°C & 1 30s (NT-3) 5f
60°CHE E 30s (SYN), 72°C ZEf# 30s, # 40 K 1§ 3,
72°CHEf 10min, 4 CH IR . R4 B 3 B & K%
ST RGEREM N, LS HARZER NT-3.SYN B
6 UUECR L 3L R GAPDH 2 (19 #5 U150 L E 17
ALt

F1 SIMEANSERER

A EL2d T (bp)

GAPDH 1EX 5 ACAGCAACAGGGTAGTGGAC- 3 252
2 5 TTTGATGGTGCAGCGAACTT- 3

NT-3  IEX 5FCAACAGACACAGTACTACTACGGC -3 476
X 5GAAGTGTCTACTCGTATCCAGCG -3

SYN  IFX 5 TGGACGTAGTGAATCAGCTGG - 3 889

e X 5 TGTAGGCCATAGCCTTGCTGC - 3
1.4 itz % W SPSS 17. 0 48320 B %t
SER R IR AT ST A HE TR ERL A o s OR L4
[B] L3R 7 223 BT 8k g K 3, L P<<0. 05 = A
Gt X,

2 HR

2.1 AT AHFIE RJF 5.7.14 F1 21d £ I [A] 5
21 K BUS B BBB P4y L3¢, SCT 41 RS2 50 41 394K F
RFARH(P<<0.05), H SCT HHEAXF I8 H (P<
0.05), W% 2,

2.2 HE#ALK RT-PCR el £ % K5 5.7.14
A1 21d & W] gL NT-3 FHPEZE 1% % NT-3 mRNA It
B, SCT ML g H ¥ TR F AR (P<<0.05), H
SCT 4 HEAL T 925 20 ( P<<0. 05), SYN FH 4 i kv ¢
K SYN mRNA F#,SCT 4 #1528 20 3K T3 T A
1 (P<<0.05). H SCT  H AL F LK 41 ( P<<0.05),
WL 3.4, 1~3,

2 3HKEARJE 5.7.14 F 21d J5 1 BBBIEAF L 43, ok s

WA n 5d 7d 14d 21d

BFEARM 6 20.6140.43 21.000.00 21.0040.00 21.00=40. 00
SCT4 6 0.504:0.02° 0.6140.01° 2.1540.012 2.27-0.01°
S 6 0.55420.01% 0.974-0.01% 2.4140. 01 2,970, 01

S5\EFARAE .2 P<0.05;5 SCT 41 % .> P<<0. 05

3 O3AIRENT-3 FH 4 f E0f SYN FHPE BRI ECR 5 5.

7.14 F1 21d L A, xts
A n fEkR 5d 7d 14d 21d

BFARHA 6 NT-3 6.574+0.15 7.154+0.13  6.53+0.16  6.6970.15

SCT4H 6 9.3470.22°  8.66220,13° 7.3940.34° 6,310, 15°

SR 6 10. 46720, 30" 12. 1140, 25 8, 0540, 11 7. 580, 31
BFARH 6 SYN 51.33+51.00 49.62+1.06 50.2140.80 51. 710,45
SCT#H 6 37.594-0. 86° 39,1250, 43° 39,4540, 45" 40,0740, 94°
S 6 39,2941, 17% 41, 14-E 1, 24 43, 2240, 69 45, 174-0, 47

S5\FARAE .»P<0.05;5 SCT 41 H %> P<<0. 05
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F4 320 KE NT-3 mRNA & SYN mRNA A EARSF 5.
7.14 F 21d HeE ats

AP n bR 5d 7d 14d 21d
BFARMA 6 NT-3 1.04+0.02 1.0140.01 1.0340.01 1.07+0.01

SCT# 6 1.127£0. 042 1.067£0.01° 1.057-0.01* 0. 937-0. 04
SEH 6 1. 45420, 16 1. 6740. 10® 1. 5140, 13*> 1. 4940, 05
BFEARM 6 SYN 1.1740.05 1.2740.04 1.2840.05 1.30240.03
SCTH 6 0.7670.05% 0.86=0.04* 0.9140.04° 1.0740. 06
SEH 6 0.9370.08% 1. 0240. 05 1. 14=0. 05* 1. 2340. 04"

S5EF R4 HE .# P<0.05;5 SCT 4 H# .» P<<0. 05

2 4y gu i
a. SR b. SCT 41 c BFARA
1 3AKRBARJE 14d HHE KT NT-3 G ALKz (X 400)

SR 20 0.m RERESH { o G 1
a. LI a
23 HUKEURE 14d B BHR SYN S 40 fbKa i (X 400)

bp
2000
1000
750 SYN
500 NT-3
250 GAPDH

100
Market a b

a. BF AR ;b LK 2H ;5c. SCT 41
3 3 REARE 14d HREH LU NT-3 mRNA K& SYN mR-
NA )ik

3 Tt

R i 2 A B FR AR R AR AR I AR
32 A5 2% A0 R il AR M A G R R R TR B R A
5 B IRCPR 5 ke 2 9 R ) B B Bl o A S TR
EARZ BT IE RN, 2w 22 e S B 5 0 B9 26 7F (ANl 22
BRI a B RN T T RAHAENRE . NT-3 2
MAERRFGHEER — 0L R R 4o K &
fih 5 S Aip e ke AR T T DR B2 A e
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AL ue b & B S YR AT Sh U, B A A DOLEE,
2 R AR G HE 8 ) RE B 6L 45 41 3 BBB i 21
1B RS 6h S TE R, SR 4l K SCT 44 4 1
PLUTR I SE )32 sh D gE s 15, s F AR 4l sh ) & SCI i
RES AW R HCR S WA, SCT 4S54 5 i
FARM B BB R LR RIS 22, 5 1 3
R B S S B A R PRI 2 Lk 5 o A A S A
G — B, UL 3 AR )

AL i BBB W4 e H LU HR S RT-
PCR 45 R WoR KR REIRE MK 5 NT-3.SYN iy
VAT B YA G, B A Uk 2K 5 RT-PCR A& il
SRR R FEA S,

IR T, NT-3 H A 2 P 4 M 3= BE A7 7 T K
JoT , B3 FN L A% YT 55 €, LA AR 6 T 5 L DL K s B
ZIuhE B O SAEA, LR EM,SCT 45 1#
FARHAME. RJG 5.7.14d, NT-3 £k £ (P<
0.05), H 5d B iKIEAE , LLG B8k 2> . 21d B ik &
BAR T AR X ] fe 55 $E 8 05 )5 W s oo R
AFAFEE NT-3 SR IR A &, i BBB V4 R,
SCT K K5 B 6 B B 8] #E 7% H 38 203 3208
NT-3mRNA ¥ A8 5 SCI KRS B fe4r % A
B RY, LAY SCT 4 . NT-3mRNA [
FiAw W BB &, KRG BRI & W04, 4R
BMMNCs A] gk 3% SCI J5 1 K BRUJE B2 g 5 7l fig &
NT-3mRNA #) £k FEA 5, 8ol bR,
BBB 143 J¢ RT-PCR Kl 3% B . 5256 41 K BUA B 2 g
R85 2 WA BEZH 41 NT-3mRNA [ 3235 8 # LA
—HLCBRRERHA KRR GO RETRYS
BMMNCs #H J5 # /m NT-3mRNA B FRIEH X,

T3 SYN H A 55 B 1 4 ot 52 F 4l 8 Bl b 5, HL
ZAETE T K, WL T S A g L 5 R o A L JBOREIR
BB (] HE S, SE B0 415 SCT 41 SYN HIik B £, )t
FTARIG 21d 5850, SCT 4H 5 FARHAMIL, K5
B A SYN (9 Rk 8D X Al fig 5 SCI 5 #h 4ot
FEHZE BT R AE 58 il 3R 56 3 SYN Sk s > A
5%, BBB #F4r R . SCT 41 KBRS i 2 B 3% 7 i3
#2778 SYNmRNA () _Fi 5 SCT K U5 i D) 58 4 5% v]
B CHK, X 5 Pereno &M Y BE ST & Bl BF 5T
R B SYN AU S 5 58 il 0 & A 28 3 P76 26 L 7]
R EmAERER . EHEBE b d k%
T ORHEARIFE . % 41k .BBB #F4> & RT-PCR
o i 22 B L S 86 4K RS G BB R B 5 32 i B4 41
1 SYNmRNA 3 3k % UJAH ¢, #8841 K RS
Jie Th BE B9 2 3% 7T fE 5 BMMNCs # 48 |4 SYNmR-
NA H %,
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P& b fr ik . BMMNCs 6E % b 18 J& 3 it 15 B 56
NT-3 Fl SYN By3Rik. XA fig /&2 BMMNCs {697 5 #
05 Fnek 2 A2 #F SCT JE M D se ik & ALl 2 —. 1
SCI PR st FR A& 52 24 1), 2 T RAE 25 5L L 2 1 i
A4k NT-3 Fl SYN By K ik I i# )2 75 J&2 BMMNCs
W03 SCL R BUA#E D) AE 1Y 2 HLH M 7 i — R
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