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Explant combined with trypsin-digestion for culture of endothelial cells from infantile hemangiomas
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[ABSTRACT] Objective: To explore a novel method for cultivation of the endothelial cells(EC) from infantile hemangiomas
(IH) in vitro and observe the biological character of cultured endothelial cells. Methods: Fresh operative specimens were obtained
from infantile hemangiomas. The endothelial cells of TH were cultured by explant combined with trypsin-digestion technique.
Immunohistochemical staining of EnVision method was carried out to identify the cultured cells. The purity of endothelial cell
was examined by flow cytometry analysis of FITC-CD34. The biologic characters of endothelial cells were observed under
inverted phase contrast microscope. Results: Endothelial cells were successfully cultured from 8 IH specimens of all the 14
explants. The morphology of cultured endothelial cells included two types: polygonal cells and fusifourm cells. The cultured cells
were homogenously positive for EC markers-vWF or CD34,indicating their EC origin. Tube formation was found in endothelial
cells of IH. The proportion of CD34" cells was 76. 28% in cultured endothelial cells as detected by flow cytometry analysis.
Conclusion ; ECs can be successfully isolated and cultured from infantile hemangiomas by explant combined with trypsin-digestion
technique; the cultured cells have some characters of endothelial cells.
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Fig 1 Cultured endothelial cells from infantile hemangioma

A'; Endothelial cells grow out from the brow of explants 3 days after embedding; B: After 3 weeks’ culture, polygonal endothelial cells grow out in most di-

shes. exhibiting the characteristic cobblestone morphology; C: Tube formation occurrs in the brim of proliferative area of {usifourm endothelial cells( Arrow-

sheads) ; D:Fusifourm endothelial cells attain a typical cobblestone morphology with increased cellular density. Original magnification: X 80
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Fig 2 Immunohistochemical staining results of
endothelial cells cultured from infantile hemangiomas
A Cultured cells exhibit punctuate cytoplasmic staining with anti-
vWF; B: The blood vascular-specific marker CD34 is positive on cell

membrane of cultured cells. Original magnification: X 200
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Fig 3 Expression of CD34" on hemangioma endothelial
cell surface as detected by flow cytometry
A:Negative control; B:Expression rate of CD34" cells on hemangio-

ma endothelial cells
3 3

3.1 ©EBARMBG S BER Bt AKRER

FEk L AT 3% ik 2158 A A0 2F Sl A 9 B2 40
A1 2% A L G e 5 3% 5 v VR N 2 i £ B L R
AHMM A K FF (bBFGE), # A & H F
(EGF) B R R, QLT M i BEwW 259
SEU R PRI ot R P R AN A A R 3% 0 2 A
Maim g, H RT3 R f e &, SCEAHE T
Z i Ak P Bz 40 04 7 T L AL B B 0 R LA
BIBRIED M VEGE 353860 45 3 2 0y vk sl £
RO AR BEAR S0 AF R B B e g R ke — b
B FHAR A 43 B O v L AEL AR S PR S R, 0 SR A R 43
afifb 4 P Kz 40 %% BE R R 3 101 /em® DA b, 20 I G 5%
AR ME R Tl . 1A TR P R 40 A R 2 S op o
K GEE B BT 2, N I R REER IS R
TRl — e,

e G0 240 23 B ik 15 % 0 IR PN R AN N L 41 ZUER R
A TR A 27 46 R 15 418000 A A 8 AR A 43 4 & 4
JiG 5 A0 2B B, N B 4T B N A 4 B i & 0 T A —
FE B BEERS L T EL I £ 455 B 2T 4 A0 i AE 9 0 A 4% 4
IR 2 Heb e g ST il 2k bR R S 89 £F 4 s B
4N, — T ] LLgh N R 40 i B i — A T 1S
W FREE ., O3 — 5 TH A R W > Z A AR 5 e L B
Feanfat B, MR bR s, TR R S B
il 11 £k 2H 2080 15~ 20 min, & 25 28 16 983 1A 41 19 4
S8R 5K 2l v 14 98 R 41 216 BY R B B Rl & 4 i
B gL, SCHRE IR I 3 B A R 3k N R 40 i A K RN
0 BT A A0 4 L O L R R SR 2 e
EHISE, FRATHE N Rz 40 i 55 3% 9 Hh 4 i 100 mg/L
JEEZR AT AR HE P9 B2 40 it TR) S 30 i £ 4t 40 i
BRI A R T 2l Ak Y R AN, 9 B 40 RN R £ 2
20t A AR AN TR L P9 B Al AR A B R R 3~ 5
d Fe e C Y | B 47 4 20 it 3 0 B2 76 1 8 s Uie b L R
P B2 40 R £ 2 AT A K e T 22 L 7 2



« 150 -

B EBERER 2009 4E 2 AL 30 %

o 41 H A T 1 2 W 2 B 41 2 e, B % U/ B AT 2 4
JRLR T G, A Ak e 2E A i, B EE R LR A
3~ A~ LYz A B 2402 B0 B JE 5 2 A 1 2l
F 4L, I H: At 200 YR 2% B e SR FH WL AR ) B 2 7 Bk
TR AT 2% 4061 P9 B2 200 6L R 9% L 3% 9% LN £ B8 4l 9 B
ML, . AiAb N R AR R 3R 3 JE A A, TR
RASR B (11 T I R A /NG = SO | = e e
ARG A B S N AR, R AR 37 3 105 4 i AR
T IEA NN T B, 4 4 B g A I O Ak 2 T LU
B 7 R A R 0 I AR B A L R — T B
FH A 00 7

3.2 BEBA K ML ENFEEILE N
SH B LN R K A R D R A B B
A LM A5 R P B Al B BE % ik GLUTL™ | Lewis Y
Ag(LeY) . FcRy Il .merosin. IDO. #k B P Bz 4 K A
F LYVE-1"" 1 CD133" S8 hi i, 33X 26 5t 5 43 51 2
JiG #5130 002 P R 400 L 9k EL P R 4 A R P R AL 4 i
FSEVEBUR ., RSB IF 0 00 R R A0 SR L i
IR N A0 M B A B SH- W IR T e Tk
57 L5790 DY) B A ok D5 T ) — 4H 4 B, i HL il A
Je P IR 4T ) 48 A %R R T R B AR P R 4 Y
2. 5% , LA TR P9 B2 400 M A 5 S i g 2 1Rt 4 PN R 4
MLy 3.5 A, IF B 3X Bl i B8 i 1 N 23w il A5 1 )
# YRl T el FR AT S R 5 0 i A R
WA A LS, —F R RR, 5 —FM 22 A
T . 55 00 I A0 T A B 3R A DN T A UK O A R
B 20 B ARARL , P RO 25 40 M 2 AT L M R R R L
[ sl A R o AR 40 43 CHE 51 L A T R
AR R, B B I SR K S S A R B —
WL Y AR R 2 MY £ M8 4l i PR HE
G 1] R WO A A KR R AR A i A K 3
JEVJG o % 7 45 1k 1 A, i M AR, RR s k4 1
JAZEA B R RV T . R E N R A R K A
K5 10 R I PR R B 6 AR A 6 R B ALt A R g
A S Ay [T AS SR B R 288 {1 1L 0L A
AN Bk 2 0] A7 20 €5 [ B R K L 3 T /g 2 DR 7 AN
[Fi) T2 265 DA B2 40 i B JHC O ) A K 3 T 3, RO R 35
V18 L4598 PN B 200 B A A7 E — A B O R AE . A IR R
L7 T A0 S S0 B T BR A i % X B, 1982
AF, Mulliken %81 B SR 1 38 17 1 A0 55 2% 14 1M 45 98 N
B 20 A I T R 42 L DA A IS IR A AR B 3R AR
T B, 49 A 00 0 AR A B B 5 4 d TR R
IAE L I L33 5 1) 20 0 B it 45 8 R S PR T Y
B ST T 3B 8 Y A AL AU R TR B 4 e

U AL B2 A 85 7 i CHn I e Tk oA B2 AT D I AN BH A
SRR BB 2 ph T LA R A B AR M R T AR A PN B
20 i S PR A BT L

GElf MEA¥_MhRFEEMFEFTHRE
EAFMAXER AR TEAD

[Z % X #k]

[1] Kriling B M, Bischoff J. A simplified method for growth of hu-
man microvascular endothelial cells results in decreased senes-
cence and continued responsiveness to cytokines and growth fac-
tors[J]. In Vitro Cell Dev Biol Anim,1998,34:308-315.

[2] Cha S T,Talavera D,Demir E,Nath A K, Sierra-Honigmann M R.
A method of isolation and culture of microvascular endothelial cells
from mouse skin[ J]. Microvasc Res,2005,70:198-204.

[3] Priebe M, Paulsen F.Jahnke T.Grimm J. Heller M. Miiller-
Hiilsbeck S. [ Mechanical brush-catheter abrasion method for
the isolation and culture of human umbilical vein endothelial
cells. First in vitro results][J]. Rofo,2001,173:955-958.

[4] Gupta K, Ramakrishnan S, Browne P V., Solovey A, Hebbel R
P. A novel technique for culture of human dermal microvascular
endothelial cells under either serum-free or serum-supplemented
conditions; isolation by panning and stimulation with vascular
endothelial growth factor[J]. Exp Cell Res,1997,230:244-251.

[5] Presta M,Dell’Era P,Mitola S.Moroni E,Ronca R,Rusnati M.
Fibroblast growth factor/fibroblast growth factor receptor sys-
tem in angiogenesis[ ] ]. Cytokine Growth Factor Rev,2005,16:
159-178.

[6] North P E.Waner M,Mizeracki A,Mrak R E.Nicholas R.Kin-
cannon J,et al. A unique microvascular phenotype shared by ju-
venile hemangimoas and human placenta[ J]. Arch Dermatol,
2001,137:559-570.

[7] Dadras S S,North P E,Bertoncini J, Mihm M C, Detmar M. In-
fantile hemangiomas are arrested in an early developmental vas-
cular differentiation state[ J]. Mod Pathol,2004,17:1068-1079.

[8] Yu Y.Flint A F,Mulliken J B, Wu J K, Bischoff J. Endothelial
progenitor cells in infantile hemangioma[ J]. Blood, 2004, 103
1373-1375.

[97 Boye E.Yu Y.Paranya G.Mulliken J B.Olsen B R, Bischoff J.
Clonality and altered behavior of endothelial cells from hemangi-
omas[ J]. ] Clin Invest,2001,107:745-752.

[10] & M. HER, IR, E . EBKREG W hiRmERs
T 00 IR A TR P B A KL Y A R SR 0] h AR S AR 2Rk
2003,20:685-686.

[11] Mulliken J B, Zetter B R, Folkman J. In witro characteristics of
endothelium from hemangiomas and vascular malformations[ J .
Surgery,1982,92,348-353.

[12] Tan S T.,Hasan Q, Velickovic M, Riiger B M, Davis R P, Davis
P F. A novel in vitro human model of hemangioma[]]. Mod
Pathol,2000,13:92-99.

[AxHEE] T+ X



