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[(HWE] HmY FHFESEIOCHE T (green fluorescent protein, GFP) x4 /N Zh W FL AL, B 52
7 2 M £ 75 363 X T~ ( granuloeyte colony-stimulating factor, G-CSF) ‘B #& 3l 51 76 £ & &2 i 47F F FIHL
filo Jitd  CST it G /N WAL B RE 2 5 2RI BRZH ., Bl DA /B SE S d T LI R A
G-CSF, Xof FREFH /N4 T AR ) 50 6 1) A= BEER 7K 78/ LTS BB A B Bk 2 )2 B £, 1.3 em x 1.3 em K
INo EBESh B AREELS T G-CSF 3 d, W BRI TAEBRER K . 15 B R 45 A sh W B i R/ i 501
o WRMWHESE 1 RAVEIEIZHZ, T4 Ak o 4 A, T XA I GFP ™ ML L9, MR 5 26 3 R 2
FIE- SN G2 B T 2 23 B WS UT R, S e AL A B-catenin ik, G5R  EESh AL/ AT &S
B (12.5 £0.9) d, X BEZAAA SR (18.3 £0.8) d, Bz RAEN )G 1 d Qi RE GFP ™ 4i jig
W 2 TR, 22 A it B (P <0.05) , B iEsh G ZH QT AL B-catenin 7EE 2 2H 2L rh Y kW
R, XTI s S BT G A R (P <0.05) IR R B R IA . 58 G-CSF b A,
GFP " 41 R R AE T , AR UE BT B-catenin [ FEK AL A7, In el i &1 4 .
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Granulocyte colony-stimulating factors promote wound healing by activation of

B-catenin in green fluorescent protein chimeric mice
Wang Yu, Long Shuang, Tan Li, Chen Zelin, Shi Chunmeng, Su Yongping ( State Key Laboratory of Trauma, Burns

and Combined Injury, Institute of Combined Injury, College of Military Preventive Medicine, Third Military Medical
University, Chongqing, 400038, China)

[ Abstract ]| Objective To determine the effect of granulocyte colony-stimulating factor ( G-CSF)
stimulation on cutaneous wound healing in green fluorescent protein ( GFP) chimeric mice and investigate the
underlying mechanism. Methods ~ C57BL/6 mice were exposed to 8.5 Gy “Co + irradiation and then
received 5 x 10° bone marrow cells derived from C57BL/6-EGFP mice through tail vein in 4 h later to establish
GFP chimeric mice. The spleen of the chimeric mice was resected in 2 months after irradiation, and then
divided into 2 groups, bone marrow mobilization group ( G-CSF group) and control group. G-CSF of 50 pg -
(kg - d) ™" was injected to the mice of the G-CSF group for 5 d before and for 3 d after wound cutting
(1.3 em x1.3 cm) on their back. Normal saline instead of G-CSF was injected in the mice of control group
after wounding. Residual wound area and wound healing time were observed. On day 1 after wounding, the
wound tissues were harvested and digested into single cell suspension to detect the ratio of GFP ™ cells by flow
cytometry. On day 3, wound tissues were collected again for histological analysis of B-catenin expression.

Results G-CSF treatment accelerated wound closure in mice than the control mice (12.5 £0.9 vs 18.3 +
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0.8 d). There were more GFP " cells on wound area in the mobilized group than the control mice (P <0.05)

on day 1. The expression of B-catenin was significantly enhanced in the wound of the mobilized group and

mainly in located in the nuclei (P <0.05). Conclusion G-CSF mobilization aggregates GFP* cells in the

wound area, promotes the expression and nuclear translocation of B-catenin, and accelerates wound healing after

skin injury.
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VAR, AT AMIEAE” B A0 B, 05 YU
PE” AN TE E & B 00 18 S b i OE 3 H 25 0 i, N U
PET 40 0946 24 5] G TS A2 S AR TR IR T R
W o B A AR TR A PN U 1 T 200 2 - b ok Y A
M (bone marrow-derived cells, BMDCs) &7 1 Ifi. T 4H
Jifi (haematopoietic stem cells, HSCs) 1 [H] 75 Jit T 41 fifg
ST YA, 7EARE B MCRESTS , B R 40 M b T 21 i
(i Al 3 b, o B B AR B 1% ~10% o R
FHZ5 YA 7B 6 20 51210 B 6 T 40 M S0 i A 0
Jiti, FC rh Ok 20 B 4R V& R 7 (granulocyte colony-
stimulating factor, G-CSF) J& H Aibn#Esh 51 77 &, I K
IO FH 22 A 50, 9 B A TP e s iR G-
CSF Zfj 51 BMDCs RYHL A4S 202 #5E, FFIESE RE
P CoAGE UL PR 45407 T I A3 0 55 A8 52, SR T, G-CSF
e ik Ry R A B 1 18 2 0 1 R AIAIL R H AT AN TE AE
AR5 F) T 50758 655 1 ( green fluorescent protein,
GFP) x5 /N RSB A | 38 aof gt = 4 4SRN By 28 4k
XF BMDCs #4740 , 73 Hr G-CSF - %t 5h 51 781 18 A
Ak B 1R KL

1 HRSHE

1.1 SE3hih

TP C57BL/6 /NERELE 60 H 8 JEIA, A i 18 ~
22 g, g A PR BE S BESE T, 5% EGFP CSTBL/6
FPUNR LS H IR 18 ~22 ¢, 8 SRS, MEYE, i
B W R SRS T T T
1.2 shih oAt il g 5

AR Co v SHRBALH 4 8.5 Gy 2B IS, i
W5 4 h 2R RE Bk a8, 5 HAs i GFP #%
SR/ BB 5 < 10° 4. RARUS 2 A F, R T
IR GEP ik & /N R EEAT IR VI Bk o 5 M9 D) Bk
/INERBENLY o B sl 1 2 Mo IR o xR i sl 61 28 /)N
SEEA T BESI b1, 7k O BT T S 2N PR A £
VAR T 50 g + (kg » d) 7' HELE S dsXHRAL/IMVR

VAR I A BRER K R i . AN R L 1% T
L FE SRR, F5 704 B2, A 1.3 em x 1.3 em JR/)
BRI RN o B8N 034 IS Ak S 4 H 25 T ho 4 i
TR F 50 pg - (kg » d) 7', HELE 3 d; 3RS
T BT A [ A AR BRER K

1.3 4@ atEiL

FFAILEE /IS B — Btk 8 AR T 5 i 1, A s 1
3.5.7.9.11.13 151719 d 1 f 2 SR A % A R,
iz ] Tmage J EG S T 02647 60 1o v AR &

1.4 &)@ GFP™ 4 feL ik X, 28 e AU )

SRR /N BUIE B R R /0N BUGS HEE 2H 0 i 2l
DGR 1 RN Z, ¥ SCHR[ 3 ] J7 il 45 FR 4
BT, B B ATF R AU B 1 mm® KN, B
2 mg/mL JEJREF D,1 mg/mL i35 B BRfR EEF A1 20 mg/mL
I %Y DNA fiff (roche diagnostics, Penzbeg, Germany) ]
DMEM #53%4: (Invitrogen, Carlsbad, CA) 1,37 CIH
162 h, S5 AT AR AN B W, 200 H ik M) O g,
1 000 r/min &.0> 5 min, PBS T &, 7 = 40 4 A6
GFP ™ 4 LAl .

1.5 4l & B-catenin A&

BT FZH RN B R 20 L A4 5 A 3 R A T4 4,
10% WPRERE A EEELIE, 5 pm EZLY) o %18 ABC
B A A G U BT . A ST o A K
££,,0.01% PBS % 5 min 3 ¥,3% H,0, =521
10 min,0.01% PBS ¥Ei% 5 min 3 1K,5% i 4 i3 BT
2h,0.01% PBS #PE¥ 5 min 3 W5 T, W
B-catenin HL T EHUIR (T L-78) ,4 CykA &, K H
0.01% PBS FRCBERR 3 U<, TN — T/ EP R (1:300) ,
ZIRIFAL 30 min, DAB 1 €4 3% 4, , JR ARG fef e, rh:
W 5 T B 2H Al 3 D AEAS, A AEA R
OLYMPUS BX51 #Y: 2% i il Ge i ALAS DU 3 A&
MY, REEG ., RES I EE ] Image Pro Plu 6.0
Xof B GL (25 R A7 2 5 =0 A, R 1 sk bl e 3 A4
PEF B RO, P EEAE iz ) i i F RO
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1 2HNMNBAREARERBEZSAEGEER (n=6, x+s)
ARJGEE] ()
415

1 3 5 7 11 13 15 17 19
Xof HR 24 1.88+0.1 1.41£0.08 1.03£0.11 0.80%0.05 0.64%0.03 0.52+0.04 0.36+0.04 0.29 £0.06 0.22+0.06 0.03 =0.03
HREE A 1.88£0.1 0.69 £0.04* 0.44 £0.13% 0.35 £0.04* 0.26 £0.03" 0.19 +0.02* 0.08 +0. 04" 0 0 0

a: P<0.05, 5z B 2a vk

.

A%} PR 4H B-catenin & ik (ABC x200);B:A ZAER 3%k K 5 45;C. B 3630 7 40 B-catenin & ik 3¢ 3%, 3 5 £ 4 & ik (ABC x

200);D:C ZAER A K 5 4

1 2 /R EIHE B-catenin Kk

1.6 %t o
THEEE FH & £5 328, R SPSS 17. 0 Ge it 84
AT ¢ Ke g el B R R T 22508 .

2 HR

2.1 & EAaA A

G-CSF ‘&H65) i1 20 /)N BB T A & 3 b, B 8 2l B
/N RAE IR (12,5 £0.9) d, X B ZH /N B AT 1
[ (18.3 +0.8) d, G-CSF H#f2h it 5 4 1 &1 7 B [1]
PRATS d 2, ZFAGIEE L (P <0.05) . &6
SFRAAN AR 1,

2.2 4@ GFP" 4m e rbf5)

GFP ix & /INEUIE 5 K Bk GFP FH 1 41 Mg Lk 451
(5.98 £1.60) % , )55 1 RXFHRZH A E GFP FHM:40
ML A5 h (14.92 +3.92) % , &5 &3 51 4H A1 i GFP [
PEABR L] (21. 14 £ 1.91) % , £ 21 6] 22 R A 5
PR (P <0.05),

2.3 4] & B-catenin & ik

TEXT IR LB U Ik 1, B-catenin 85 1 2 € (L 7E
& M T T2 0 [ o e A R R A S B TR
BN TR, B 2R IA (B 1A B) , T 7EB #E5)
B3 A Bk, B-catenin 7E 3 B 42 J2= R 1k W] Y
S, SO TR R B JE A, A BRI R A
(I 1C.D £r i Sk hb) . B-catenin 2 1 7E B #E 3 5
A B R EEE O (0. 23 £0.03) , B0 IRZH vh B-
catenin £ [ F- X005 BEA (0. 14 0. 04) B 34,
WH AT X (P <0.05),

Wi

1980 4, Metcalf 55 & P45 3 P9 B 28 A0 B /)N BRI
TH B AR R A — P R . XN B
5N B PRLAZ AN F L 40 P A 75 o AR Y T RE
Wi 22 iy 45 9 K40 L 4 V5 L T (G-CSF) 1 am4E
K, G-CSF ZENG RN H 2572, 2 — AW A I R
R BE 2y, HATE 258 G-CSF oA ) b1 i B
TAHRE A RE T, Hi e 2 3 2 ke I R BI04 LA
15 RS 4 1 15 2 v, G-CSF BB T K47 i ROiA 2%
ST BRI G-CSF £ 1 i & & b B 1 B I A
HAE,

AW R GFP ik & /N BROWL 28 B 50 51 20 Fw)
HAZH G-CSF " 4H M0 7E B T A SR A . SO0 45 AR SE,
HEZh LRI GFP ™ 40 ik i 3% 2 T X B4, Jf B
HHEsh AL A AR 2 A BRBE 5 d A kAT
TERT B WF 9% T & B, G-CSF 3 51 J5 VEGF., EGF #I
bFGF 2561 [fi 16 42 6 # 2B K 7 63k E ™ i ]
figse G-CSF zh i J5 e A B Ml figik it 2 —.
HAS UL R, R GFP ik & BB A2 H AT 92 B
SRR AR N IE D s BR R FH AN AT SER 58 07k TR
AfEFE, QT GFP ™ 40 fi 3 fin vl G J& G-CSF gl i 1
R A U 40 B [ 61 T %) SR B, SR T A T e 2
Y)Y GFP ™ 4l jfi 7E G-CSF 1 T 3 55 I t i 1
). G-CSF gl bt J& , i GFP ™ 4 Jifd 1% >k Y5 A1 0y B i
it — 2o .

Wt {5530 B2 — 5P il A i fimis S A SR BB
BREREEEEE, B-catenin jZ Wnt {555 ik 2
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G Sy T, B R T AN A o TR Y
T [ 2 A VT B T A0 K PN 9 B B-catenin [ 7K
SO Wnt/ B-cat {5 SR AR AE QI i1 2 H VR HT B
RIC A2 245 MR F )2 e, fige 2 BRI
IR A5 7 Wt/ B-cat {5 5 1% 42 (19 B0 , Wni3a Al
Wntd FIRIGN, [F]I) Wnt3a BEAE A4S F5 B9/ BURE
R AEANMIG T 5 0 IR, Wt JEPRTE Jz IR0 0 i F v 2
OB IR, HAT REAIL M 2 453 15 F 1 B Bk T 22 4 400
Wnt 2 4% B450 05 T A7, LA F0 4% 9 35 B 1 4
JEL Wnt {75538 B, £ 0 48 M 38 58 A Ak 48 52 A T
H AT, G-CSF 3 i 5 Wnt/B-cat {5 5 i 42 Z [A] 1Y A B
YERRGR R . AR, B0 )5 W G-CSF, AT LA
- B-catenin (Y52 IK, fiE # B-catenin % PN % v M\ T
WE Wt/ B-cat {55142

Zi ik, ASBIFSE & B G-CSF 3 515, GFP ™ 4il s
K RE TR, LA B-catenin (1)K IKFIIZFL
7o HEN Wnt {55 & 72 L HE H T B-catenin ik
HZHAL ] B2 G-CSF - #6 3h b £ 5 61 T 48 52 bk
R HEERIEZ —.
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