Acta Universitatis Medicinalis Anhui 2019 Dec; 54(12)

- 1913 -

12019 -12 -2 13:42

IGF4
1 2
(IGF4)
(ADSCs)
I ADSCs
ADSCs
CD90. P,  ADSCs
0.
IGF4
IGF4 0.5.10.20 ng/ml IGF4
ADSCs (ALP)
CCK-8 ADSCs
ADSCs ; ALP
ADSCs
ADSCs
ADSCs CD90
o IGF4
ADSCs ADSCs  ALP. . IGF4
ADSCs ALP,
IGF4 ADSCs
6]
R 681.8
A 1000 - 1492(2019) 12 - 1913 - 05

doiz10. 19405/j. enki. issn1000 - 1492.2019. 12. 015

o

(bone marrow mesenchymal stem cells BMSCs)

2019 -03 -09

(  :81171173)
1 \2

230022

mail - yinzongshengl 961 @ sina. com

< http: //kns. cnki. net/kems/detail /34. 1065. r. 20191126. 1716. 015. html

(adipose-derived stem cells ADSCs) . AD-
SCs 2001
> . ADSCs

3-4

~

1 (insulin like

~ o

growth factor 1 IGF4)

. 0 IGF4 BMSCs
o ADSCs
IGF4 IGF4 ADSCs
1
1.1 6 SPF 9
2.0~3.0 kg
o 18 ~29 C
40% ~70% 10 /h
<0.18 m/s 25 Pa
15 mg/m’ <60 dB 150 ~300 Lux,
1.2 DMEM
Hyclone ; N
Cyagen ;
Gibco ; IGF4
R&D ;CCK-8
;1 N
Sigma ;CD90
; (alkaline
phosphatase ALP)
. CO, N
Thermofisher ; 0-
lympus ; BIO-TEK
1.3 ADSCs 1



* 1914 - Acta Universitatis Medicinalis Anhut 2019 Dec; 54( 12)
1% PBS 1.7 CCK-S8 IGF4  ADSCs
3 P, ADSCs 2 x10*/em’
o 96 100 pl o
0.1% 1 IGF4 PBS
37 C 60 0.5.10.20 ng/ml
min 1 200 r/min 10 min . o A ( 0 ng/ml IGF4).B
o 200 (5 ng/ml IGF4).C (10 ng/ml IGF4).D (20
1 200 r/min 5 min, 10% ng/ml IGF) 3 24 h
DMEM 100 I 10% CCK-8 37 C.5%
24 h Co, 4 h 450 nm
o CCK=8 3
80% 37 C 7 do
2 min L-DMEM 1.8 P,
1 200 r/min 5  ADSCs 5 x10*/em’ 24
min 1: 1 ml, IGF4
3 o IGF4 24
1.4 ADSCs ADSCs 4 A ( 0 ng/ml IGF4).B
P2 80% (5 ng/ml IGF4).C (10 ng/ml IGF4).D (20
DMEM ng/ml IGF-) 21d
1 200 r/min 5 min .
3x10°/ 1.9 ALP
ml 24 0.5 ml. 24 ADSCs 14
4% PBS 3 24 3
30 min. CD90 1% 500 ul
4 C ° 2 10 min 560 nm
PBST 3 . 3
1 h PBST 3 . DAPI 5 min DMEM
ADSCs o PBS 0.1% Trizon X400
o 20 000 r/min
1.5 ADSCs P, 10 min ALP
ADSCs 80% ~ 90% 0.25% ALP o
5 x10*/ml 1.10 SPSS 17. 0
2 ml 6 2d t
ADSCs . P<0.05 o
A 3d3d
B 1dA B 3~5 2
2.1 ADSCs ADSCs
0 o 48 h 72 h
1.6 ADSCs 80%
P,  ADSCs 0.25% o 1A, 7d
5 x 10" /ml 2 ml 6 . 1B.
2 2.2 ADSCs p,
4 DAPI
o 2A;FITC CD90 2B.



Acta Universitatis Medicinalis Anhui 2019 Dec; 54(12)

- 1915 -

-.
1

AzADSCs 3d x200; Bz AD-
SCs 74d x 100
.-
2 ADSCs x 200
AzDAPI ;BIFITC CDY0
2.3 ADSCs P,  ADSCs
3
0
3A ADSCs o
2.4 ADSCs P,  ADSCs
o 14 d
o 28 d
3B ADSCs

3 ADSCs x 100
A:ADSCs 0 ;B:zADSCs
2.5 ADSCs CCK-8
IGF4 ADSCs

2 5.10.20 ng/ml IGF4

20 ng/ml IGF4

10 ng/ml IGF4 5 ng/ml IGF4 10

ng/ml IGF4 5 ng/ml 1GF4
(F=141.675 P<0.05), 4,
—- AZ1(0 ng/ml IGF-1)
1.5 | —@— BY4L(5 ng/ml IGF-1) .
—A— C#1(10 ng/ml IGE-1) o
—¥— D41(20 ng/ml IGF-1) =
1.0 [
o
i
)
=
05|
005 2 4 6 8
iR (d)
4 ADSCs
A " P<0.05; B *P<0.05; C
&P <0.05
2.6
3 ADSCs 4
o 5 o
D .C .B
A A o IGF4 ADSCs
A -
C -
5 ADSCs %200
AzA (0 ng/ml IGF) :B:B (5 ng/ml IGFH)
;C:C (10 ng/ml IGF4) ;D:D (20 ng/ml
IGF4)
2.7 ALP ALP
ADSCs 14 d D .C .B ALP
A D C B C



* 1916 -

Acta Unwversitatis Medicinalis Anhui

2019 Dec; 54( 12)

B (F=60.619 P<
0.05). 21 d D .C .B ALP
A D C B C
B (F =162.816 P <
0.05) 6, 14 d
D ..C .B A D
B C B (F =
142.931 P <0.05) D C
21 d D .C .B
A D C D
B C B (F =
71.286 P <0.05) 7o
127 wn &
_'r_—T—
*H#H& —::'—
*# .
g0.8- _—:k—_ e
Py I
2
041
0.0
A B C D A B C D
RE TS FE14d SRR d
6 ALP
A " P<0.05; B *P<0.05; C
£P<0.05
2.0 *#H&
E T —
*# *# %
].5_ _i_ — __—_—.—_
g —
1.0}
»
=
0.5F
0.0
A B C D A B C D
B HE SR FR14d A HESEFR21d
7
A " P<0.05; B #*P<0.05; C
&p<0.05
3
35 ~50

BM-

SCs
- BMSCs
*.  BMSCs
BMSCs ADSCs
9 10
ADSCs
BMSCs
o 1IGF4
e IGF4
IGF4 N N
B . IGF4
8 IGF4
" IGF4
5
IGF4 AD-
SCs o
5 ~20 ng/ml IGF4 AD-
SCs ALP
IGF -1 ADSCs
IGF4  ADSCs
- 10 IGF4
efn-Eph AD-
SCs ADSCs o
IGF4 20 ng/ml
IGF4
1 Liu W Cui L Cao Y L. Recent advances in tissue engineering of

cartilage bone and tendon J . Curr Opin Orthop 2004 15(5):
364 -8.



Acta Universitatis Medicinalis Anhui 2019 Dec; 54(12) * 1917 -

2 Zuk P A Zhu M Ashjian P et al. Human adipose tissue is a (9) 12941 -51.
source of multipotent stem cells J . Mol Biol Cell 2002 13 10 Strioga M Viswanathan S Darinskas A et al. Same or not the
(12):4279 -95. same? Comparison of adipose tissue-derived versus bone marrow—
3 Kilian K A Bugarija B Lahn B T et al. Geometric cues for direc— derived mesenchymal stem and stromal cells J . Stem Cells Dev
ting the differentiation of mesenchymal stem cells J . Proc Natl 2012 21(14) :2724 -52.
Acad Sci U S A 2010 107(11) :4872 -7. 11 Mourkioti F Rosenthal N. IGF4 inflammation and stem cells:
4  Tapp H Hanley E N Jr Patt J] C et al. Adipose — derived stem interactions during muscle J . Trends Immunol 2005 26(10):
cells: characterization and current application in orthopaedic tissue 535 -42.
repair J . Exp Biol Med (Maywood) 2009 234(1):1-9. 12 Sassoon CS Zhu E Fang L et al. Interactive effects of cortico—
5 Froesch E R Schmid C Schwander J et al. Actions of insulin — steroid and mechanical ventilation on diaphragm muscle function
like growth factors J . Annu Rev Physiol 1985 47(1):443 - J . Muscle Nerve 2011 43(1):103 -11.
67. 13 Sun HB Chen J C. Prevention of bone loss by injection of insu-—
6  McGinley L McMahon J Strappe P et al. Lentiviral vector me— lindike growth factor after sciatic neurectomy in rats J . Chin J
diated modification of mesenchymal stem cells and enhanced sur— Traumatol 2013 16(3) :158 —62.
vival in an in vitro model of ischaemia J . Stem Cell Res Ther 14 Celiker R Arslan S. Comparison of serum insulinike growth fac—
2011 2(2):12. tord and growth hormone levels in osteoporotic and non-osteoporot—
7  Mont M A Jones L C Hungerford D S. Nontraumatic osteonecrosis ic postme nopausal women J . Rheumatol Int 2000 19(6) :205
of the femoral head: ten years later J .J Bone Joint Surg Am -8.
2006 88(5):1117 -32. 15 Gabbitas B Canalis E. Insulindike growth factors sustain insulin—
8  Grove J E Bruscia E Krause D S et al. Plasticity of bone marrow— like growth factor-binding protein-5 expression in osteoblasts J .
derived stem cells J . Stem cells 2004 22(4) :487 -500. Am J Physiol 1998 275(2):E222 -8.
9  Park A Hogan MV Kesturu G S et al. Adipose — derived mes— 16 Lindsey R C Rundel C H Moha S. Role of IGF4 and EFN-XPH
enchymal stem cells treated with growth differentiation factor-5 ex— signaling in skeletal metabolism J . J Mol Endocrinol 2018 61
presstendon — specific markers J . Tissue Eng Part A 2010 16 (1):T87 - 102.

Effects of IGF4 on the proliferation and osteogenic differentiation

of rabbit adipose-derived stem cells
Zhu Sibin'  Zhang Xue® Jiang Fei® et al
(' Dept of Orthopaedics *Dept of Surgery The First Affiliated Hospital of Anhui Medical University Hefei 230022)

Abstract Objective To explore the influence of insulin like growth factor (IGF-) on the proliferation and the
osteoblastic differentiation ability of rabbit adipose-derived stem cells (ADSCs). Methods The adipose tissue was
removed from the rabbit neck in aseptic condition. Isolate adipose-derived stem cells from the adpose tissue by the
method of collagenase digestion and identificate CD90 by immunofluorescence technique. Added 0 5 10 and 20
ng/ml IGF- into osteogenic medium observed proliferation activity of ADSCs and the content of ALP and calcium—
ion. The proliferation activity of the ADSCs was detected by the CCK-8 and the osteoblastic differentiation ability
was detected by alizarin red staining. Quantitative test of ALP and calcium ion was used to analyze ADSCs osteoge—
netic differentiation ability. Results The original and subcultured adipose-derived stem cells were mainly spindle—
shaped like fibroblast and proliferated quickly. The immunofluorescence test showed that ADSCs high expresses of
CD90 and it could differentiate into osteoblasts and adipocytes. IGF- promoted the proliferation activity of ADSCs
and increased the content of ALP and calcium ion. The more concentration of IGF the higher proliferation activity
of ADSCs and the more content of ALP and calcium ions. Conclusion 1GF- could promote the proliferation and
osteogenesis differentiation ability of rabbit ADSCs.
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