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bFGF {2 i3t K R B 8 (8] 78 /R T 40 A [3) 4 42 JT B 4L A L

ThyE AR R X E F.FRE (P BE Rl LT S e )L S AR ARk, T DG 11T L E o AR A 9L 0 TR 400014)
OB, HAY BB AT A R T e R FE T T AN A 1k R s i 1R R S . iR AU
BEGF 5 70 [ A R - ik 2 5 5 30) 440375 5 8] 30 70T 408 ( mesenchymal stem cells, MSCs) P AT (L, L EE Skt AR
AT A B0 7, LB S 4 T Al 46 0 430 1k s 40 D 0 25 40 A ) S 0 4 22 DIy A S 2 111 LA S FGFR A 3R35
WO, FH B R, B D3 4R &1 S5, MSCs 24 RE 40 b 2y BL AT 05 i 28 T T 765 1) 400 ML, O W] 18 3k NSE,
MAP2 1 5-HT,,, ,{H 4% 1% GFAP; @bFGF Tl 541 A%t (k3 M 3 T R T 40 ; OV T /5 1 M 2T E4R L FOFR3 ik W]
FBHE. S5W 1 DMSO FiI BHA HFEANE S #], bFCF TAb 30 ] i 5 52 55 MSCs 5 IR J2 51 1k Ay o 2 SO A A 6 fl 32, T
J¥ 4 10 ng/ml (Y bFGF £ 22 & 2L FGFR3 /i T MSCs.
SRR . A AR 4R ; 4 531k bRFGE
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bFGF promotes differentiation of mesenchymal stem cells into neurons and the related
mechanisms

JIANG He-bi, ZHUO Ben-hui, DAI Ying, QU Ping, LI Ting-yu (Department of Child Health Care, College of Pediatrics, Chongging
University of Medical Sciences, Institute of Nutrition Research for Children, Chongging 400014, China)

Abstract: Objective To study the effects and signal pathway of basic fibroblast growth factor (bFGF) on mes-
enchymal stem cell (MSCs) differentiating into neuron-like cells. Methods MSCs were isolated from adult rat bone
marrow, and expanded on the flask undifferentiated state for 6 passages. Different induction conditions were em-
ployed. Immunocytochemistry was used to detect the neuronal phenotype and the expressions of fibroblast growth factor
receptor 1 (FGFR1) and FGFR3 in pre; and post-differentiated cells. The transdifferentiation percentage was caleu-
lated. Results Under different induction conditions, MSCs resumed typical neuronal morphology. There was a
higher transdifferentiation percentage in the group pretreated by bFGF than that of the control. The expression of FG-
FR3, not FGFRI, increased during differentiation. Conclusion bFGF can promote MSCs differentiating into neu-
ron-like cells in vitro . This signal transduction is mainly mediated by FGFR3 pathway .
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4 ffd ( hone marrow stromal stem cells) . T EABRES
P RE , 6 T4 1F T AR AR o e i, A1 BRI
37 MG L L R 0 b £ 2R 0 AR A R e TR A
FAEF . AT 4L AT A S IO AT 4 A A
A ( basic fibroblast growth factor, bFGF) il 4 iz X
¥ 7% (all-trans retinoic acid, ATRA) Fili% 5 RE W1 & {2 it
MSCs [f] 31 22 TERE AR % AL (0% S B AT . ASHT
37 % Fl bFGF Fl4& Fh A [ PR 720 A 5 5 ) ik 1 CHR
15 bFGF 7E MSCs [i1] i1 28 7015 1k o A 72 11 B 3 i

1 #EFAE

1.1 ##
1.1.1 SEXzhd 8 ~ 12 JH 1 Wistar AR, 7T & 200 ~

250 g( i KBRS B LB L)



#2

TLANE 55 DGR (i 4 A B S ) 7 151 400 2 1) e 28 0 A B HL 99

11,2 RS 3% IR & i 5 ) DMEM/F12 Ji 4 i i 21
A B TE AT 4E 4 M AE K B F (recombinant human bFGF,
th-bFGF) . ATRA ., 3- T K-4 %3 Bt 5] % fi¥ (butylated hydroxyani-
sole, BHA) , W1 BEF 1 ( dimethyl sulphoxide, DMSO) .,

113 FEPUA GBI IoEs 515 R LA 2 o btk
(1:100) ( polyclonal mouse anti- neuron specific enolase, NSE)( 1
A R UE IS ER R 7 S BE UK (1:100) (mono-
clonal mouse anti-microtube associated protein2, MAP2)( Neuro Mark-
ers 22 ) /N BUBT 258 JKE S £ A MR A A5 1 8 vE R 1A (12 100)
(monoclonal mouse anti- glial fibrillary acid protein, GFAP) ( Neuro-
makers 23 7] )\ FAL 5-HT,, 32 A 9 SR HUAA (1:100) (Santa crwz
2ydl) SRAL FGFR1 2 SEBEHTIR (1:100) St FOFR3 £ 7a [ Hi
A C1:100) (& 28 46]) BG4 L3 (My chone 23 7] ), ATRA( Sigma
22 7)) , BHA(Sigma 2% #] ) , DMSO( Sigma 25 #]) .

1.2 £BF*

1.2.1  1MSCs [ 5355 55 3¢ FoHRE T o0 8 K B R
HE R FEHE R 10 ml % 10% K64 GL75 ) DMEM/F12 1 35
FE b R A B04F 1 000 /min E L S min, 7+ FiE)S,
TEARMITTTE T INA DMEM/FI2 53556 2 ml,  F50A0M , i 4 41
TR . HE AN 1 10° /ml 35 BESERP T4 7 ml 10% 15
“FIIL T 1K) DMEM/F12 K5 3% 3609 50 ml 98655 352 0 b, & F
37 C.5%CO, WHIER CO, MRMIER, k3 dG, Tk
BRI RE A, LAIS BE 4 d 4008 1 UK, ARk 5
80%Fih 7+ 5 1 0.25% JBERE 37 C 1L 5 min, 1 000 r/min & >
5 min, 7 B EBTR IR, L 3 x 10 /ml T HERD, 2 B
P g atifk,

1.2.2 MSCs [o) L2 A0 ML S L INIASMBE S Ttk WP 6 1%
19 fMSCs, LA 3 5 10° /ml ¥ JE 45 B 1 5 LA P9 o] 4 40 IS J ,
FHN T 10% K4 M0 DMEM/FI2, 24 h )5, 4 GH , 5 7
FEAAE FF4R A bFGF ¢ bFGF + ATRA, 24 h J& , F 0 4 i,
PBSUE 3 K, A 2% DMSO + BHA % S K - ifii A~ & 1fiL 35 4
DMEM/FI12 B5 3%, W4 1. 8 37 C.5% CO, R FITR 1Y COo,
WER N AT 3R

R1 JEFRRNMEHLIESEN
Tab 1 Conditions for neuronal differentiation in the 3 groups

Conditions for neural differentiation

Group
Id 2d
1 — 2% DMSO + 200 pmol/L. BHA
2 10 ng/ml bFGF 2% DMS0 + 200 pamol/1, BHA

3 10 ng/ml bFGF + 0.5 pmol/L. ATRA 2% DMS0 + 200 pmol/1. BHA

1.2.3  Sure 20 0 b2 b 00 o 28 A b i 3 11 R S-HIT,, B 14

HR&: DMSO #1 BHA %5 24 h FO40 M35 1, R F] S-P Gy 40
R A, 3 3 B Xt BE L Y PBS 1 B — B0, 400 B 3 B
IR REREE 5 min, 3% i AL EF A 10 min, ILE M7 10
min, SRF5 73 BUMAFIRN B9 50,4 Cat e, A A4 253000 —
Pt il 10 min, F A EBHARICEBN AR, FHBEE 10
min, DAB . (4, sh ¥ BBt o LAZH I Py o BES B £0 ORR %
GNP, R F GBI, fE%8E FREHLERE 10 4~ 9F & & 9T
(x 100) , H3E G re 2] b e o TP 000 200 6 0 X 0 40 L 11 £

1.2.4 @b Rril FGFR Y4k HUH 2 4R 4 e i,
£ FGFR1, FGFR3 (19 #3% , 17 i A7
1.3 %itF o

B x o+ s FR. FH SAS6. 12 Gt S h 4 s 2 07
FaHT o

2 g#R

2.1 MSCs #9354 1

FH & 10% G2 L35 B DMEM/F12 B 3 5 | 76 90K e 6 o
FE AR U E A A, 3 d I i ot 4 k0 VT i 2 B AR O E 4
M, S AT AL PP £ 0 43 A ML 5t s PR L 6 ~ 7 d T AN
SERE 9 ~ 10 d PT BLHISR i s B ) 5 W AR AR 14 d A2 43 58 Bl
WORUC . A1), 1 ~ 10 RGBT 3~ 4 d,
2.2 tMSC 61 4¥ 22 70 Af 4a il -4,
2.2.1 OGBEF bR Bl 2R T A g H Bk MSC %
10 ng/ml bFGF ¥ FTG A 1 3 8 107 8 hnpRe, 338 2 440 IO o0 I ) K
ANEH RSN, LA DMSO I BHA 1 h J5 085 51 kil SF- 40 1 ft i {4
fis] SO , S RO sl B, OF 1o D A R e I i gl , 7 7 4k
S T OPER SRS h A B BUIE (00 M 25 0 RE AN JE A fE A Gt
MM IFRGAETS B a] A AE K, B 2E U RE A M — A &
b, T AR | AC 3 B K S I HERESE H, A B R A
ZHEFFIEE 24 h IGAET- A B %,
2.2.2 MEILHERREEE rMSCs it NSE 55 FHPECIE 1),
fHA L MAP2,5-HT,,, . H4HiES 24 h I #2800 NSE A
] d i, PR 22 0 b MAP2( I 2) F 5 25 DG b
A 5-HT, (B 3) . S 4LIE TG (0 #28 TH 40 NSE, MAP2 1) #
AL WA 2, Jorh 3 2.3 41ED 48 bFGF, ATRA + bFGF filiff 3
41, NSE Fil MAP2 1) BIPEAEI B @ 405 1 4L, i SA0 )5 GFAP 2y
B

F2 SAFSENRETHM NSE, MAP, FIPAMER(%, x+5)
Tab 2 Percentage of positive expressions of NSE and MAP, (% ., x + 5)

Group NSE rate MAP: rate
1 57.50+2.07 50.20 +2.45
2 83.24+2.12 78.35+2.29
3 90.35+3.15 80.10+3.23

F=4.12, P=0.028 2

EH1 rMSCsiFSAI NSERIERIE (S-Px200)
Fig 1 Weak expression of NSE in undifferentiated rMSCs  (S-P x 200)
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B2 rMSCs RS MAP, BIFRiE  (S-Px400)
Fig2 Expression of MAP, after induction of rMSCs  (S-P x 400)

B3 rMSCs S S-HT,MEE  (S-Px200)
Fig 3 Expression of 5-HT),,, after induction of rMSCs (S-Px 200)

2.3 bFGF Tiif ¥40 FGFR # & ik
rMSCs A1k FGFR1.FGFR3, %2 bFGF 1 DMSO ., BHA % [H F
YEFS 420 FGFR3 #6ik B S 14k (& 4) , 1ff FGFRI1 G,

A B

B4 rMSCsEFJE FGFR3 IRE  (S-Px200)
Fig4 Expression of FGFR3 after induction of rMSCs  (S-P x 200)

3 g
MSCs J2&— A7 B ] Bt ) 5 50 240 RO B A, 7F

ARSI K WEF MSCs HEA 2450 5B AL, Ja 8 i1 B 2R
AR RO AR B TR AR S i B
Fe ot A A T R AF S S 0D T 40 23 1o i 32
LTRSS ) i

Woodbury 5 4§18 7£ 5 44t MSCs Al 8% 6 1 24
FAFMIZIEH M F L, ALK R MSCs 415 57
J& [P 25 T RE 0 B (5 #63K NSE Fl MAP2 55 — St 22
JCAF S AOAR S 1, (B A 5K GFAP, #7515 55 B4
Jif 2 e 28 G A, T Al Ao 428 JKE 9T 40, (W] Woodbury
A SR — B, EARSLIR R T, MSCs [0 #1420
F7 a5k, A UL 22 I AN A, P RE -5 AR SE R R AR
A 5%, BARBLE 17— 25

IR A 28 T A SR 2 | ) A2 e 25 I P £ 1 2R
fi T RS B AT £ 37 4 S-HIT, o 2 B840 7 75 BE SIS 2
A, A5 AR B R th A BOPE 2 A S AR S RE AT
B 555 o AR T RRIR LA 00 T R R . ASEE
S 24 h M2 TR A IR R 5 24K S-HT,, SR
MSCs 244 A1 35 , W 2o e 40 M v 1) HAT 4 5
IhAER M2 o0 7 1 oAk

bFGF J&— R 40 ffa A= K 1 FH AR 98 i) 22 KR 1, 3L
REENBH SR, ENERGER AT T ER
SR, A H 4 Z B AT E M, 7ERRG T 40 )
T2 A0 i S Akt B b, BRGF FE4E 2F i 28 NI 2 [ o0 28
AR AN LS AL A FR A EEAE . AR R
71 bFGF {23 tMSCs 91458 , 55 2 4 (bFGF Blif5 3 41)
AL B T AR A 30% Z £, #2R bFGF fE
54 # DMSO 1 BHA i 5 tMSCs 85 12 43 1k h # 42
TEHIRAL R, X 0T HE S H A fy 40 M A T S 4D HE YR
A, NTTEA B FA M A . % 3 ARATKRM
TS A bFGF #l ATRA 1% 5 tMSCs [ P 22 0¥
el , PP T4 2 41, e e sk iR i
(9 BP0 , B R AR S A S A A2 i xMSCs [
TR AL . X ATRE S ATRA 135 40 0 A K
Bt Y e R R BRI A G, HHH EMAER
SR H I, bFGF 5 ATRA P & 22 [0] n] i ik £ 7538 X
VEFH, P8 A6 A2 F MSCs (i) # 28 7C B 40 i % 1k i F2
a] feA PrEIfE R

bFGF 1 5 514 S % 5 HAE F ok BE A 56, Qian
A1) 4 WA S 3R A 22 T4, HRBE R 0.1 ng/ml
bFGF ¥ % FGFRI Ml FCFR2 Ji sh i R {55, A
¥% FGFR3, WHE 4 1 ~ 10 ng/ml bFGF #{1% FGFR3 /i
ARG S . AHE 2 AIEFHRER, K
¥4 10 ng/ml bFGF iS5 FGFR3 ik M 1G9 , ifi
FGFRI JCHA B 7% , #8/R W E 4 10 ng/ml /) bFGF £ %
i#3d FGFR3 fEH]F MSCs, 5 Qian %-4RIE ¥ bFGF X #
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Investigation of personality trait of patients with anxiety disorder
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