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Abstract Objective To explore the effects of insulin — like growth factor =1 (IGF - 1) on migration of adipose derived stem cells
(adipose — derived stem cells, ADSCs) ,and to provide experimental basis for the treatment of erectile dysfunction. Methods ADSCs
were obtained from Sprague — Dawley rats by enzyme digestion,which was cultured with DMEM with 10% fetal bovine serum. Flow cytome-
try was adopted to analyze the expression of surface markers (CD34, CD44,CD45). The final concentration of 20ng/ml IGF — 1 pretreat-
ment ADSCs, observe the migration ability and CXCR4 protein expression of ADSCs. Results CD44 of ADSCs were positively expressed
and CD34, CD45 were negatively expressed. The expression of CXCR4 on ADSCs and migration of MSCs were increased by IGF — 1.
Conclusion ADSCs of SD rats were isolated and cultured successfully. IGF —1 had promotion effects on the CXCR4 protein expression of

ADSCs surface and the migration of ADSCs, which provided basis for the treatment of erectile dysfunction in rats with the application of the

ADSCs of IGF -1 pretreatment in the next step.

Key words Adipose derived stem cell; Migration ; Insulin — like growth factor — 1 ;Erectile dysfunction

Tani B 2 o AL ae , B8 20 Ak o 2 Fh A,
£ 55 1 07 4B L JULAR B R 20 M A L 2
JH A5, 55 A T 20 i A L, IR DT T 40 B (ADSCs ) B A7
Dy oy BRI ORI FE L RS T B 5% TR B SR AR RS AR AN
FEAE S AR B0 B IR) e 45 00 5, ADSCs B 00 1542
P A58 AL B AR R A 2 B
(stromal cell — derived factor —1,SDF - 1) 2&—Fhi#a{k
PR A SR AN IR - S ol U R ¢ N P

FHETH < H 5K H AR5 4 Y B3 H (81070483)

VB BN 430071 BRI K 2 b g B B 0 DR A1 BE (¥ A 4 L1 T
WS WIS XUER) 5 BRI 2= B R (R A ) 5 iDL T HhO R B (L
k)

WIAEH W7 B, B F (547 :92011552730@ sina. com

.44 .

CXCR4, ADSCs 4fi s % 1l G 5k ik CXCR4,SDF - 1/
CXCR4 Hi7E ADSCs i Z24E 1 2 Pl SC s VE T, S B
S3 U SDF — 1 485] CXCR4 3£ 3k FH P (1% 4H g 1) I 1
B,

Hii AR Z % F ADSCs I JH TAHL 0B E 1
W ABSOR A ELIAR, K o iR Ah B FRad #E oy, 6] 58 T
T2l i) CXCR4 8 1 ik & DL X E B AR 5 19 |
B 1 23 W T I, LA S A i 3 5 78 I DA A% B
F1 26 20 1045 P 4 3k DB A, 5 0 4 ) IR 45 0 7 1Y
T2 S fin DL i B £ ) ADSCs i B 2 4
P Ar xF T 45 B A U R 9T A AR B Y R
SCES A IR 4 WA HY) SDF — 1 14 Z2 A AR {47 3£ o
CXCR4 35 FHME M 40 MU 4% i SDF -1 5k A FH#i4h
PR B 43 W, AELHR e LV B R AR R ME . PR, A 1Y



B2 el 201743 A F46 8% H3 Y

e B

ik R & T A4 3R CXCR4 A ERIA,
M5 21 ADSCs 3135 458 45 F8 A62 , DT i 4% H 43
BEAEM . AR, A KEHITERY IGF - 1 o] fg ik
5150 w1 1 A B 1B AR N o 3 7 P N
E IGF — 1 {2 ADSCs 3R 68 11 191E R .

R E5RHE

LoAF BRI 32 2300« B DMEM Kf % &8 (6

Hyclone 23 w]) FUIG 4= 16 (AT M 10 =55 24 7)) |, [ il

wisA A D), T B (55 [E Invitrogen 24 H] ),
SDF - 1o ( 3¢ [# Peprotech A #] ) ,IGF — 1 ( 2 [# Pepro-
tech 23 7)), 15 F0f ( 3€ [& Sigma 22 7)) ,6 LAk Fil 24
fLH#R ( Costar 2 &) ) , Transwell /NE (£ [E BD A ] ),
CXCR4 Hifk (F[E Abcam 23 w]) , /N BlBT K R CD34 |
CD44 CD45 SR R %% 96 2 (FITC, 35 [ Serotec 23
Al ) LB E 9O B ( H A Olympus 24 ) |, 525 3
Yy SD HEPE R BRI T RDUK2: A3 L=,

2. [ T 40 M % 5% < R G 0 A B IR 1 S IR
LA 7 3 HEAT BCRL K 150 SD P K R AR
BEIE ,75% 2, TR I Smin, 48 4 & P EOSUN E JRE 14
KN RE W, HJCTE PBS sl 3 3, 2 B B 5 mT DL Y 45
g 21 Je i 45, IRBNBY BT AR IS A 1% JE )R il 10ml,
37°CH#E IR L AH IR PR 7% 16 6 60min, 200 H 38 ¥ i 18 B
F ARG Z, 1500/ min B0 10min J5 7725 I,
F 5ml & 10% R4 1035 /) DMEM 35 3% 356 5 2 40 /i,
AT R R, 8T 37°C 5% CO, AN IR,
24h JE YRS, B S 2 ~3 R4 1 IR 4540
Ji Fil 45 35 80% 22 A7 I, A 0. 25% [ & H i 1ml
Ak 22 240 i BE I A SE AR FR R DMEM 535 5 (&% 10%
5 2F L35 ) P R , 250 05 LA 123 [ Eb kA7 AL AR
Ak2r TR RN IR . E e 3 10,

3.HR T4 e AN AN M R 45 2 ADSCs %
TARICARAF B 3 ~5 {8 ADSCs, Z RSB O B
2 1V, PBS JRE Uk 3 Wk, B 5% 55 R A0 vk 4
1 x10° /L, 4% 59m A/ Bt Kk B CD45 .CD44 i1 CD34
FITC JRA) 576 = i T # 6 F 30min, .0 )5 K -
i, PBS PEU 2 K, B 5 HH 500l PBS B 40 M, it =X
20 A AL

4. RANT B 25« AR AP AT B8 LG AE Transwell /)
Eh AT, BRSBTS 4 A IGF - 1(20ng/
ml) b ¥ ADSCs 48h %t fE 41 /% )29 ADSCs K
B, NE EREA RN 200l TC IS B IR (K&
A6 x10° A4l , TR FR K 500l I i I 55 57
&4 200ng/ml 1 SDF - la, B T34 1 24h

Jo BB RS AR SR L NE BRI UM 4% 1) 2 5
% [ 5 30min, PBS Bk 3 ¥k, WU J5 I 1% 45 il 55
% 30min, PBS WYk 3 W, MR 5 78 B 30BE T AR
A0 AR, A ek R R BE AL IR 3 S HLET

5. Western blot JE# | . IGF — 1 &3 48h J5 W £
20, PR A 20 2R S S 0 30min, £ 1
M R B, TA loading buffer, il /K i Smin J5 /47 T
-20°LL g5 o B IKIE A SOng & H1, #E 47 SDS -
PAGE HL Ik , Ho Uk 45 o J5 DI H bR 2 111453, 76 4°C UK
N 2 PVDF B, DL 5% B 2R W3 % 5T 6] 2h
JE A —$T (FeHt CXCR4 HT4AK, Abcam 2w, PA1: 250
Mife) ,4°C . TBST 78730 VEME 5 A — 5t (£ 4T
%, Santa Cruz A F)) , 7E = il #% K L 7F 2h, TBST 7
Sy RIS HEATREOL TR B o RIS ] Tmage T #k
PRTT 545 25 (K B2 {H, LA GAPDH fE S 4 2 #E 47 45
HEX R, RS A 3 IR,

6. et % 7 vk il B B 48 it 24 4b BLAEE ] Graph-
Pad Prism 5 B, it & %R ECIE L3 B+ AR o 22
(v £5) Fsn AL BEATJU ST REAS ¢ K30 20 BT, L P <
0.05 WERAHGH¥E X,

4] R

1. ADSCs MYJE A Je A2 K 45 o JEAR ADSCs 522K
B R E 07 T R F B, 24h J5 i R, 4i
Jf S I RE AR G RRIRIE AT dE A AR A, AN B
Wi A2 S ¥ — K ARTE , 20 B 5 e IR BOROIR AR . A
EAEIWE 1,

Bl GEERBETEIRERTHEBEE(x100)

2.yt 20 ARG 0 240 3K T B ) - ADSCs 3% T
CD44 3K [ PE %y 96.4% , CD34 K3k FH P 3K
0.9% .CD45 FKIKFHMR N 1.7% (K 2),

3. MRAM RSB A5 R IGF — 1 GEfE i ADSCs [n]
SDF - 1o i85, S SR M L, 22 R A G2
H(E3),

.45 .



* iE E ° J Med Res,Mar 2017, Vol. 46 No.3
=k 2 =
0.5% 0.6%
0 0 | n 0
10° 10! 107 10° 10° 10! 107 10° 10° 10! 107 10°
CD44 CD34 CD45
B2 BRTABRHNTXRESH
'Uféiwﬂ”i'ﬁ" r Tr“*ﬁf""‘ =
¢ T (R e XA
¢ e ‘.n.-:;j. ; O ﬂ P<0.05
. . TP f 1
Ve a0 g 0 & 1004 —T
\ ; - e
i » ! : ‘x e, % ' '
A oSy S
- o 50 S
i ! 0- S
ADSCs AD@(\HCF | ADSC ADSCs+IGF-1
B 3 IGF -1 W42 5 ADSCs [@ SDF -1 F#8 % H

A. ADSCs 41 ;B. ADSCs + IGF -1 4

4. Western blot 3 /5 45 5 . IGF - 1 fg I 4 AD-
SCs R H CXCR4 )£ 15, L5 2 5 XF I8 41 #A
I ,CXCR4 RIRW] B sm, 2 R A Gt 2 L (K 4,

Kl5).
= » kDa
CXCR4 “ 42
GAPDH S 37
ADSCs ADSCs+IGF-1
4 Western blot % il 25
0.8 1
P<0.05
= 0.6 -1
g
< o . 3 3
&) i
3 R
S : e
S 024 e 3 3
e
0.0_ b - 1) 1)

I
ADSCs+IGF-1

ADSCs

5 Western blot ;£ IGF -1 Fi4 12 f§ CXCR4
TEL A BAMRIE

W it

i 1~ 200 1] 58 05 9 67 B DA B T A
. 46 -

kR s R T2 0k AMA RS 2 E S
55y, Horh SDF — 1/CXCR4 il 75 8 A~ i) 72 v e &=
B . SR iR T4 WK R SDF - 1 T
RENG T4 Ml i) CXCR4 244, ) 45 473 56 7 12 % |, I3 if
Sk BHE I 4 40 i 8 R A A o A HE I I T 4
i ) U S5 T 3 5 4 v R R Y SDF — 1 1) & iR 5 & AD-
SCs il CXCR4 )ik, Hl & MA 2 g 420l 1
JH CXCR4 [ 5 A5 JL DR 6 e (25 Wy ab 3 AR 480
il %5 . UTAERA KBRS IGF - 1 X T 41 A 12
HERGGH GERSBE 1 MW 5T, OF HLGE 52 AL R A B
w R CXCR4 (Y R3K "™ L WA 236 Il o F 75 1
ANESE I 5 IGF — 1 Fikb P2 = ADSCs # 1fii CXCR4
RSN/ S B A
AT 5 1 2 A AR BT T 40 B, R Transwell
TRANT RS A R AT IGE — 1 X i B T 40 Mo 1T 7% Bk
f sz, NI 3 tha] & IGF — 1 B BH & 3% 58 ADSCs
TEHEE S, XA 2Z S AR E L. MG
Western blot 3546l gt — 2 36 9F CXCR4 #) 3 ik, 45
FHWIGF -1 b FJ5 , ADSCs F i #3151 CXCR4 & 14
A 38 22 UF W ML) R o v R i CXCR4 32 1k
9223k, HIIBESE b, Ying 257 1 Fl ADSCs 64
A 8 K RS A T K BB 25 Vi 40 1 bl 0 450 405 4SO



BEAERSE el 2017 4E3 A H546 & 453 10

-

- & s

ADSCs 1y B 41t iE: 4 PBS 1) C 414 b B 2513 45 1A N
JE (intracavernous pressure , [CP) F1 8 25 2H 21 v 1 22 51
i — A fk A & B ( neuronal nitric oxide synthase,
nNOS) BI . It &, W W1 ADSCs 75 45 3 1Y B] 25 1 45 1A
ft 28 v BB 4 1 A EC AL R A Dt e 3

Fandel 45" 75 525 v % PR 25 i 4 44 b 22 57 4t
IG5 WA SDF — 1 LU AR T AR 20 W1 i 7t v, R FE L0
M2 JE B 4 T W £ (%) ADSCs, AR 52360 WA 1F B
Z ADSCs [a 85 19 B 22 i S AR pl 212 8 IR R
IGF — 1 Fi4b B Ay ADSCs S HI 70K B 2 2 2 e B 5 1)
BIT, N JE S S SRR R i — R . AR SR A
RAMIESE IGF — 1 f @k ADSCs 1T # , I AR UF S 78 K il
TR IGF — 1 fiE4& & ADSCs [ IHHLALR, F — L2 H
¥ DAPI #ric i) IGF — 1 Tl &b ¥ ADSCs 38 i # ik i
55T R B, I WEEE 5 % B ZH AR LG ST % 1 20 K
ICP 1 nNOS A Jo T , LA L B R BOA JE s

L5 LTIk IGF - 1 g% 1 ADSCs K&k 1)
CXCR4 #E H , A fiE 3k ADSCs [6) SDF -1 T8, 3k
244 IGF — 1 WiAb ¥ ) ADSCs 3 i # ik 78 41 +
R B A T 0 B T e R A R

&% Uk

1  An C, Cheng Y, Yuan Q, et al. IGF -1 and BMP -2 induces differ-
entiation of adipose — derived mesenchymal stem cells into chondro-

Ann Biomed Eng, 2010,38(4) :1647 - 1654

2 Wu G, Zheng X, Jiang Z, et al. Induced differentiation of adipose —

cytes — like cells[ J].

derived stromal cells into myoblasts[ J]. J Huazhong Univ Sci Techn-
olog Med Sci, 2010,30(3) :285 -290

3 Xiao J, Yang X, Jing W, et al. Adipogenic and osteogenic differenti-
ation of Lin ( — ) CD271 ( + ) Sca — 1 ( + ) adipose — derived stem
cells[J]. Mol Cell Biochem, 2013,377(1 -2):107 =119

4 Li Q, Zhang A, Tao C, et al. The role of SDF —1 — CXCR4/CXCR7

13

axis in biological behaviors of adipose tissue — derived mesenchymal
stem cells in vitro[ J]. Biochem Biophys Res Commun, 2013,441
(3):675 - 680
Wynn RF, Hart CA, Corradi — Perini C, et al. A small proportion of
mesenchymal stem cells strongly expresses functionally active CXCR4
receptor capable of promoting migration to bone marrow[ J]. Blood,
2004,104(9) :2643 -2645
Toma C, Wagner WR, Bowry S, et al. Fate of culture — expanded
mesenchymal stem cells in the microvasculature ; in vivo observations of
cell kinetics[ J]. Circ Res, 2009,104(3) :398 —402
Huang YL, Qiu RF, Mai WY, et al. Effects of insulin — like growth
factor — 1 on the properties of mesenchymal stem cells in vitro[ J]. J
Zhejiang Univ Sci B, 2012,13(1) :20 -28
Xinaris C, Morigi M, Benedetti V, et al. A novel strategy to enhance
mesenchymal stem cell migration capacity and promote tissue repair in
an injury specific fashion[ J]. Cell Transplant, 2013,22(3) ;423 - 436
Zhu M, Feng Y, Dangelmajer S, et al. Human cerebrospinal fluid
regulates proliferation and migration of stem cells through insulin - like
growth factor — 1[J]. Stem Cells Dev, 2015,24(2) :160 - 171
Bl , 2, Mk R, 4. SD K BN I U5 18] 58 5 T 400l 4 o 8 3R
Rt R m R[] PEAS TR SIEKRE, 2011,15
(1):29-32
Stuermer EK, Lipenksy A, Thamm O, et al. The role of SDF -1 in
homing of human adipose — derived stem cells[ J]. Wound Repair Re-
gen, 2015,23(1) .82 -89
LiY, Yu X, Lin S, et al. Insulin — like growth factor 1 enhances the
migratory capacity of mesenchymal stem cells[ J]. Biochem Biophys
Res Commun, 2007 ,356(3) .780 - 784
Ying C, Hu W, Cheng B, et al. Erectile function restoration after re-
pair of resected cavernous nerves by adipose — derived stem cells com-
bined with autologous vein graft in rats [ J]. Cell Mol Neurobiol,
2014,34(3) :393 -402
Fandel TM, Albersen M, Lin G, et al. Recruitment of intracavern-
ously injected adipose — derived stem cells to the major pelvic ganglion
improves erectile function in a rat model of cavernous nerve injury
[J]. Eur Urol, 2012,61(1) :201 -210
(ki H 3 :2016 - 06 —24)
(1R H 11 :2016 - 07 - 04)

(L#% 38 W)

2 Han J, Zhang M, Froese S,et al. The identification of novel protein —
protein interactions in liver that affect glucagon receptor activity. PLoS
One. 2015,10(6) :e0129226

3 EAEfE, B, 14 -3 -3 EH W WER KRB RLI].
1h 4 BE 24 ,2016,56 (16) :104 - 106

4 WIREE, B BRERR 3 - A i/ R R S - B e S
BTk e [J]. [ 24 S99 ,2016,13(9) 159 - 62

5  Cryer PE. Minireview ; Glucagon in the pathogenesis of hypoglycemia
and hyperglycemia in diabetes[ J]. Endocrinology, 2012, 153(3):
1039 - 1048

6 Salehi A, Vieira E, Gylfe E. Paradoxical stimulation of glucagon se-
cretion by high glucose concentrations[ J]. Diabetes, 2006, 55(8) :
2318 -2323

7  Guzman — Perez A, Pfefferkorn JA, Lee EC, et al. The design and
synthesis of a potent glucagon receptor antagonist with favorable physi-

cochemical and pharmacokinetic properties as a candidate for the treat-

ment of type 2 diabetes mellitus[ J]. Bioorg Med Chem Lett, 2013,
23(10) ;3051 - 3058
Bridges D, Moorhead GB. 14 -3 -3 proteins:a number of functions
for a numbered protein[ J]. Sci STKE, 2004, 2004 (242) :rel0
Dougherty MK, Morrison DK. Unlocking the code of 14 -3 =3[ ]J]. ]
Cell Sci, 2004, 117(Pt 10) :1875 - 1884
Millar RP,Newton CL. The year in G protein — coupled receptor re-
search[ J]. Mol Endocrinol, 2010, 24 (1) ;261 -274
Ge Q, Huang N, Wynn R M, et al. Structural characterization of a u-
nique interface between carbohydrate response element — binding pro-
tein (ChREBP) and 14 -3 -3 Protein[ J]. J Biolog Chem,2012,
287(50) :41914 — 41921
Pierre — Damien D, Pascale B, Jean — Marc AL, et al. ChREBP, but
not LXRs, is required for the induction of glucose — regulated genes in
mouse liver[ J].J Clin Invest, 2008 ,118(3) :956 — 964
(ks H 1 :2016 -07 -21)
([ F 82016 - 07 -25)

.47 .



