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Simulate the hemodynamic environment of umbilical vein to design a device
Yin Zongzhi' Chen Suhua® Ai Jihui® et al
(' Dept of Obstetrics and Gynecology The First Affiliated Hospital of Anhui Medical University
Hefei  230022; *Dept of Obstetrics and Gynecology Tongji Hospital Tongji Medical College
Huazhong University of Science and Technology Wuhan 430030)

Abstract Objective The hemodynamic environment of umbilical vein have the crucial role in fetal growth and
development. A device can simulate the umbilical vein venous pressure and fluid shear stress experiment at the
same time is needed in in vitro study of biological function of umbilical vein. Methods Parallel plate model was
used for structural optimization to simulate the fluid shear stress of umbilical vein. An airtight storage tank was used
to simulate venous pressure. Results Mechanics calculation found that the device could effectively simulate the
fluid shear stress and venous pressure exactly as in the umbilical vein. Conclusion The device can be used to
study the biomechanical characteristics of the umbilical vein endothelial cells in vitro under dynamic environment.

Key words umbilical vein;hemodynamic;fluid shear stress;venous pressure



Acta Universitatis Medicinalis Anhui

2014 May;49(5)

* 599 -

N

* . BMSCs
BMSCs
M BMSCs
NSCs
BMSCs BMSCs
NSCs
1
1.1
1.1.1 4~6 SD 1 100 ~
120 g;24 h SD
1.1.2 DMEM-LG.DMEM-HG Hy-
Clone ;DMEM/F12 N
Gibco ; B27 Invitrogen ;
(epidermal growth factor EGK)
(basic fibroblast growth factor
bFGF) PeproTech : PE
CD29.CD90  FITC CD34.CD44
BioLegend ;
(nestin) .

(glial fibrillary acidic protein GFAP) .
2 (microtubule-associatedprotein2 MAP-2)

JFITC IeG Santa
Cruz ; TRITC IgG Triton X400
“B- N Sigma
(100 x ) Hoechst 33342,
\ \ ()
.2
1.2.1 BMSCs N N N
BMSCs 10% DMEM + 100
U/ml / 37 C.5%
CO, 2~3d
o 80% 1:2 o
3 BMSCs  0.25%

10 /
FITC
(PE)
30 min

3 BMSCs
x 10* /cm? 6 ;
2.5 ml
~10%
nmol /L. <5 mmol/L B-
21
2 395%
37 C

30 min
30 min
1.2.2
BMSCs

BMSCs
T75
PBS
DMEM/F12 48 h.
10 ku

15 min 0

0.22 pm

min

1.2.3
SD

5 mino.

NSCs

<100 U/ml /

PBS 100 pl.
CD34
CD90. CD29

1.5

( DMEM
+ 100

<50 pg/ml
3d

PBS
3

90%

13 °C .4 000 r/

-80 C

24 h
75%

15 ml 1

ml 37 C
10%

~15 min

600 r/min

2 ml

10

5 min

(DMEM/F12.

2% B27.EGF 20 ng/ml.bFGF 20 ng/ml.100 x

)
10°  /ml
C.5% CO,
5~74d o
1.2.4 NSCs 2
0.1 mg/ml
6 37 C
0.01 mol/LL  PBS 3

5 min

20 min

0.01 mol/L
0. 1% Triton X400
3 5 min

PBS 3
PBS

5 min

20 min PBS



* 600 ° Acta Universitatis Medicinalis Anhui 2014 May ;49(5)

37 C 1h nestin o 3
(1:50) 4 < . 7 .
2h  PBS 3 5 min FITe

I5G (1:100) 37 C
1h PBS 3 5 min 2.1 BMSCs BMSCs
24 h
1.2.5 NSCs 2 . 4~54d
7d  NSCs . .
EGF. bFGF 10% FBS 3
DMEM /F12 . 0.1 1. 3 BM-
mg/ml 6 SCs CD29.CDY0
37 °C.5% CO, 2 ~ 0.972  0.983;CD34 0.321
3d . 2. 3 3
NSCs 74d
3.
GFAP.MAP-=2
o 0.01 mol/L  PBS 3 5 min
20 min
0.01 mol/LL  PBS 3 5 min
0.1% Triton X400  PBS 20 min PBS
3 5 min x
37 C lh MAP-2.GFAP
1:50 4 C 1 BMSCs x 100
2 h PBS 3 A:BMSCs 5 ;B: 3 BMSCs
5 min FITC IeG
(1:100)  TRITC Is<G 2.2 NSCs 2~
(1:100) 37 C 2h PBS 3d NSCs 7
3 5 min
1.2.6 NSCs  BMSCs 3 NSCs
1 x10° NSCs 6 ~ o 7d
NSCs +25% DMEM/F12 NSCs nestin
NSCs +25% BMSCs nestin 4o
2 BMSCs

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



Acta Universitatis Medicinalis Anhui

2014 May;49(5)

* 601 -

3 BMSGCs NSCs
A: 3 x400;B: x400;
C:NSCs 7 d x200;D: NSCs nestin x 200
4 NSCs BMSCs
NSCs
A:NSCs MAP=2 x 400 ;B:NSCs GFAP
x400;C.D:NSCs BMSCs 3.7
x200;E.F:NSCs BMSC
MAP2  GFAP x 400
2.3 NSCs NSCs
6
NSCs

MAP-=2 GFAP
4,
2.4 BMSCs NSCs
24 h
NSCs o 3
NSCs 7
4,
GFAP MAP=2 NSCs
4,
3
MSCs
bFGF  EGF
NSCs
BMSCs NSCs
NSCs ° NSCs
NSCs
0 NSCs NSCs
BMSCs NSCs
MSCs
4 3
NSCs
NSCs L
NSCs
GFAP MAP=2 NSCs
o MSCs
NSCs NSCs
o Wangetal® BMSCs NSCs
12 h BMSCs
NSCs 0 10
Transwell NSCs MSCs



* 602 -

Acta Universitatis Medicinalis Anhui 2014 May ;49(5)

NSCs
BMSCs o
BMSCs  NSCs

NSCs
MSCs

NSCs
BMSCs

injured rat spinal cord and partial functional recovery of motility af—

ter bone marrow derived mesenchymal stem cell transplantation
J . Turk Neurosurg 2012 22(2):207 -17.

Wong R S . Mesenchymal stem cells: angels or demons J . J Bi-

omed Biotechnol 2011 2011: 459510.

Du Z Wei C Cheng K et al. Mesenchymal stem cells condi—

tioned medium reduces liver injury and enhances regeneration in

J Surg Res 2013 183

reduced-size rat liver transplantation J .

BMSCs o
BMSCs

NSCs BM~ pansion promoted by human bone marrow mesenchymal stem cell—

SCs derived conditioned medium J . PLoS One 2013 8(7) :e69009.
NSCs 6
MSCs NSCs

(2):907 -15.
5  Nakahara M Okumura N Kay E P et al. Corneal endothelial ex—

Ke Y Chi L Xu R et al. Early response of endogenous adult neu—
ral progenitor cells to acute spinal cord injury in mice J . Stem
Cells 2006 24(4):1011 -9.
7 Quertainmont R Cantinieaux D Botman O et al. Mesenchymal
BMSCs stem cell graft improves recovery after spinal cord injury in adult
NSCs rats through neurotrophic and pro-angiogenic actions J . PLoS
BMSCs o BMSCs One 2012 7(6) :e39500.

NSCs 8 Tejima E Guo S Murata Y et al. Neuroprotective effects of
overexpressing tissue inhibitor of metalloproteinase TIMP4 ] . ]
Neurotrauma 2009 26(11) : 1935 -41.

9 Wang Y Tu W LouY et al. Mesenchymal stem cells regulate

BMSCs

the proliferation and differentiation of neural stem cells through

notch signaling J . Cell Biol Int 2009 33 (11):1173 -9.

1 Piltti K M Salazar D L Uchida N et al. Safety of human neural 10
2010 30

stem cell transplantation in chronic spinal cord injury J . Stem J.
Cells Transl Med 2013 2(12) :961 -74. (4):823 -6.

2 Karaoz E  Kabatas S Duruksu G et al. Reduction of lesion in

Effects of conditioned medium on neural stem cells in vitro
Song Peiwen Xu Peng You Tao et al
(Dept of Orthopedics The First Affiliated Hospital of Anhui Medical University Hefei 230022)

Abstract Objective To observe the effect of the conditioned medium from bone marrow mesenchymal stem cells
(BMSCs) on the differentiation of neural stem cells(NSCs). Methods The morphology and immunocytochemistry
profile of NSCs were investigated via culturing with the concentrated conditioned medium derived from the passage 3
BMSCs. Results In the conditioned medium of BMSC treated group the growth of NSCs was converted from float—
ing to adherence gradually within 24h. Till the 3rd day most floating cells were adhered to the plastic and extended
long processes which formed a network with the migrating cells on the 7 th day. By immunocytochemistry examina—
tion the cells differentiated from the adhering NSCs expressed the phenotypes of neurons and astrocytes. Neverthe—
less the NSCs without BMSC-CM was keeping floating growth in control group and observed adhering to plastic
rarely. Conclusion Without the BMSCs themselves the deliver factors secreted by BMSCs in the form of concen—
trated conditioned medium promote the differentiation of NSCs.
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