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An improved method for stem cell derivation from human
great saphenousvein
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Abstract: The objectiue was to explore how to improve stem cell derivation from human great saphenous vein. After the
saphenous vein was cut into small pieces, the cells of the vessel wall were obtained by tissue adherent method and digestion
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with type II collagenase. The morphological changes of blood vessel wall were observed under inverted microscope.
The survival of vascular wall cells was assessed by trypan blue staining. Stem cells doubly positive for CD34 and CD117
were sorted out by immunofluorescent staining and flow cytometry. The cells obtained by tissue adherence method
exhibited signs of fibrotic changes and aging at the third passage (P3), while the cells extracted by enzymatic digestion
still showed colony-like growth. Survival rates of these two groups of cells were (91.7+1.2)% and (97.2+0.7)%, (P=0.005).
The results of flow cytometry showed that the positive rates of CD34 and CD117 double positive cells in these two groups
were (0.16+ 0.05)% and (0.44+0.07)%, respectively, with statistical significance (P=0.005). |mmunofluorescent staining showed
that the positive rates of double positive stem cells in the two groups were (89.41+2.06)% and (94.03+1.83)%, P<0.05 one week
after the sorted stem cells were cultured. The positive rates of CD31, VEGF2 and SMA in the stem cells determined by flow
cytometry were (0.12+0.01)%, (0.19+0.02)% and (0.45+0.01)%, respectively, which were not statistically different from those of
the control groups. This could rule out substantial inclusion of mature endothelial cells and smooth muscle cells. Tube forming
experiment confirmed that these vascular stem cells had developmental plasticity. More viable and morphologically healthy
vascular stem cells can be derived by enzymatic digestion. These cells can be widely used in clinical and basic research.

Keywords: great saphenous vein, vascular stem cells, primary culture, tissue attachment, enzymatic digestion
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Fig. 1 Number of vascular cells obtained at different
concentrations of collagenase II and different digestion
times. The results showed that the yield was highest when
digested with 0.10% collagenase II for 6-7 hours.
**P<0.01.
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Fig. 2 Morphology of GSV cells under inverted
microscope. Panels A—D show cells obtained by tissue
attachment method at day 7, at day 14, at passage 1 (P1)
and at passage 3 (P3). Panels E-H show cells isolated by
enzymatic digestion at 48 h, at day 7, at P1 and at P3.
Scale bars=100 um.
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Fig. 3 Comparison of survival ratesof cells derived
from tissue attachment and enzymatic digestion.
**P<0.01.
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Fig. 4 Flow sorting of P3 cell derived from tissue attachment (A) and enzymatic digestion (B), respectively. Storing
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Fig. 5 Double positive cells cultured for 7 days after flow sorting were subjected to immunofluorescent staining for
CD34 (FITC 488; green) and CD117 (DyLight 549; red). (A) Scale bars=100 um. (B) Graph was shown as X+s
compared with control, * P<0.05.

http://journals.im.ac.cn/cjbcn



BB FAKRESKTHEEERIERGXNNE

A
Control group CD34 CDI1I7 positive cells
[Pl 1+:P1
V1L (99.81% VIR (0.19%) VIL (99.83% VIR (0.17%)
400 b 400 | i
| Tube Name: 1- Tube Name: 1+
g a3 Sample ID: g | :
| | ] ample ID: 5 Sample ID:
O } l Population | % Parent 8 [ Population | % Parent
200 | @ All Events 100.00% 200 | o @ All Events 100.00%
I &Pl 51.09% ) l @P1 51.23%
| @VIL 99.81% | eViL 99.83%
r{ | VIR [ 0.19% /. OVIR [ 007%
/ i
0 A III 1 L L 0 ) h L L 1
100 104 10° 10¢ 00 100 10° 106
VEGE2 FITC-A VEGF2 FITC-A
2-:P1 2+:P1
V1L (99.88% VIR (0.12%) V1L (99.90% VIR (0.10%)
4001 k 400 ﬂ'
J Tube Name: 2- ' 1| Tube Name: 2+
E }. k Sample ID: ‘g ‘ \ Sample 1D:
< Population | % Parent Q Population | % Parent
< 200r || @Al Events 100.00% © 200 ® All Events|  100.00%
f | @r] 54.99% | \ @PI 53.65%
i oviL | 99.88% { oViL | 99.90%
Fo @viR T 012% |l |@ VIR 0.10%)
.z"r’. Ik ) ) ) 0 P LN I | |
0 10t 100 10¢ 100 100 10° 10°
CD31 FITC-A CD31 FITC-A
3-:P1 3+:P1
VIL (99.44% VIR (0.56%) V1L (99.60% VIR (0.40%)
400 |
400+ I
rr \ Tube Name: 3- ﬂ\ Tube Name: 3+
- i Sample ID: = [ I Sample ID:
8 ||I Population % Parent 8 200 {0 Population | % Parent
S 200f @ All Events 100.00% © | @ All Events 100.00%
@Pl 35.02% f | ® Pl 35.37%
{ ]| ® ViL 99.44% '[ ®ViIL 99°60%
] @VIR T 0.56% f @VIR [ 040%
A.J"‘ L H’ " L L 0 v*f ! Il . . .
10  10* 10° 10° 10°  10*  10° 10°
SMA FITC-A SMAFITC-A
B
< 0.6 = (D34 CD117 positive cells___
'20: —Control group
204t
g
Q
.C..
02t
i
[
o
E 0.0 1 1 1

CD31 VEGF2 SMA
6 RRATERTMAEHAIT CD31. VEGF2, SMAPAMREE (A), HSHMEMBHITEITSH (B)
Fig. 6 Identification of positive rates of CD31, VEGF2 and SMA by Stem cells sorting by flow cytometry (A). (B)
Graph shown as X +s compared with control, P>0.05.

& 010-64807509 B cjb@im.ac.cn



980 ISSN 1000-3061 CN 11-1998/Q

Chin J Biotech

100 pm

B 7 @EEMESHTF 3h(A). 6h(B) MEEEMRE
Fig. 7 Tube formation was observed under inverse microscope after seeded into 96-well plates for 3 hours (A) and

6 hours (B). Scale bars=100 um.
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