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[ ABSTRACT]
endothelial outgrowth cells (EOC), and to explore the possibility of its resuscitation.

Aim To investigate the effect of cryopreservation on the proliferative abilitiy and vasculogenesis activity of
Methods The mononuclear cells were
harvested from umbilical cord blood by density gradient centrifugation, induced into EOC and expanded in vitro. The endothelial
characteristics of EOC were identified by immunostaining and fluorescent staining. Then EOC were cryopreserved at — 20 'C for
4 h, — 75 T overnight and then cryopreserved into liquid nitrogen using culture medium containing 50 ml/L and 80 mL/L dimeth-
yl sulfoxide( DMSO) .

logenesis activity were measured.

After 24 h cryopreserved EOC were resuscitated, and the resuscitative rate, proliferative ability and vascu-
Results EOC possessed many endothelial characteristics.  Immunostaining showed that
surface antigens Factor (1) CD34 and Flk-1 were postive; and fluorescent staining experiment revealed that EOC both bound to
FITG-UEA-1 and uptook DiFacLDL.  There were no statistical differences between 50 ml/L and 80 ml/L DMSO group in re-
suscitative rate (79% 6% vs 88% 4%, P> 0.05).

vated groups (50 mI/L and 80 mI/L. DMSO group) both showed decrease in proliferative abilitiy compared with norr cryopreservat-

During early period after resuscitation (within 36 h), two cryopreser-

ed group( P< 0.05) .
eservated group in the proliferative ability( P> 0. 05) .

logenesis activity within 6 h ( P< 0.05) while 30 h later such attenuation became insignificant ( P> 0. 05) .

EOC can be cryopreservated and resuscitated.

vasculogenesis activity after resuscitation.
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72 h later there were no significant differences between 50 mI/L , 80 mI/L. DMSO group and norr cryopr

In contrast, vasculogenesis activity analysis revealed attenuation in vascu-

Conclusions

The cryopreservated cell shows no significant decrease in proliferative abilitiy and
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1.1 #EFIRF

EGM-2 3 5 % W & Cambrex A\ 7], b4 W% 14
B Hyclone A &, A #f # & & (‘human fibronectin,
HFN) % E Chemicon 7 2], Matrix X4 & BD /A &, 5
o/ ¥k JE B % PBS.Hanks 7% J4 B GBICO /A &, =
¥ 3 00 A 7 & 3 ( methylthiazolyldiphenyltetrazolium
bromide, MTT) « — ¥ # T A ( dimethyl sulfoxide, DM-
SO)fu R A XK N E(FIC) FICH T B E £ iv
(FITC labeled Ulex Europaeus Agglutinin-1, FITC-UEA-
iv) J§ B Sigma /2 5], Dil #1C# Z Bt ft LDL( Dil la-
beled acetylated Low Density Lipoprotein acL.DL -Dil) [
El invitrogen A 8, — #L /N R #1 flcl # 7% B #14&
(mAb) R 415 8 B FHMAJE B Santa cruz A &, —
FATCDM AN ERXELEENTREARL
8, ABC %% H A A MR 7 & F1 AEC 185
EMEExEMTIRNE,; AKREERL) BRI E
RIEHEEAY N F o
1.2 Py BETF

W (2006 4F 6 A~ 2006 4 8 A) B E
FEILFE LR FI(ENEFRWESE —ERf
MES —ER~R), FAXEHK L E4 30mL. X
TR 6 B 0 vk R B o R B AN A A LB R A
AHA HIN 8 10 an” B 5 M=, A 3 mL &
100 mI/L FBS ¥y EGM-2 ¥ 5 %, 24 h 5 ¥ #% 2 # 3%
FE METANERESR —FERE,TAEES
AEHANERE ARAEEMAKERL. &
FREREMAEKLCAEERAMTT —FLH.
1.3 GEHEARFLRE

BE2REMEME 24 R E, BHE WA,
K40 g/L % B ¥ B B Z 20 min, 0. 3% H,0, ¥
A A AR L A4 B8 10 min, PBS 37 % & 2 A
A 1100 F B # — i/ R4T fle 1 mAb, #4705 8
BF AR AR CDMAFAT4 CTHELIR. =
L&A S ABC % 4 S F A MK A &K H B
AT, ZFER AEC RERFI e, AAFXESE, ER
WA T (%200 %) ARG 4R, HH BB

BHEER, 2 EAF N FL RN T T xR
(PBS K& — i) A B (meE T/ NS EHK
A10) Fo B T BR( A B Bk A1 28 BBk ECV-304) .
1.4 YRR HASE

T kR %0 # Jw X DiFacLDL ( 10 mg/L) 37 C
JH 4h, Fl40 gL £ R FEEE E 10 min , PBS & ik
J& ¥ FITG-UEA- iv (10 mg/L) /v F £ # #7 & 37 CH#
Flhe KARAEEBMEANE LG4 R, DiFacLDL
1 FITC-UEA- iv R % & FH 4 40 fE 0 IE & 2 L 8
EOC™ . AH%BHE BAKMLEERELATALT
IR R A R ) R = Dol R Do
(M F & AL 48 Ak A10)  FEME F BB (A BF B8 A
28 ff % ECV-304) fn 8 & 32 B X HR
1.5 HREGFEMER

FORUMAKELAERS L EBRHEN, B
NERIE S EEER, FAERES N2 A, 2 A
A TRA 84 50 mI/L #7 80 mI/L DMSO B3 # % & 1
mL, BEAFBENEHFE, DHFAEHFN-20C4h,
- CHRE, BREH M NEAT R

90 B AT B3R 2 4 4 B AR A B R
AN3T CRBHEF M, FREBEMHEE LN
10 mL 37 ‘C4 100 mI/L FBS # EGM-2 ¥ 5 & # 1 ki/
min B/ W&k L&, 47\ 6 mL 100 ml/L FBS-
ECM-2 x££ EE, 2 A1t H 4 M & 2 4 HFIN &
B E 25 mL AR .
1.6 MREFRENITE

AR ARTFEK 24 h ERELEEFH
M, Bt . EAEERAK (EMHER- &
L M)/ R X 100 % 1T 4.
1.7 ZmAEHETE BE SR04

B#s T RMWEFBR, FHABREKEEFN
EOC 5 # B/ 1000 /3L 7 | HFN & % 79 96 L
W, £K 36 h 72 h EimAMIT(1 g/L),37 C#
EfE 4h ER%R LE, 34w 100 L DMSO 7©
¥ % 10 min, BEAR SR M Aso B o
1.8 {A5INH AR A I B BE 2460

¥ Matrix IR 2 T 4 CH##, B 50 W/ F.Am X\ 96
R F,37 CHHFH 1 h Rk, ¥ L% 50 mL/L DMSO
1,80 ml/L. DMSO 4 . 5% 7K 17 41 40 f 4% B8 5 000 / 7L
BAERLE,37 CHE30h, £ 6.18.24 .30 h i F
BEOMETUEAMELEFN. KENLEWN
4 EBITTHOA AT R L ED . BALIT B 6 A
100 AL EF T o fn & .
1.9 BESITFNIE

HEABL x £ £7, AEEH LB RA 2
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2. AREKEZARNRRELAUFLRELETE (% 200)
FIXSE, E 9B PEx HE, F O B

AN 8 T HISHUR, B A CD34 HEHUR, C A Flkc1 M, D A%

3. RS KE MY DiF ac LDL K FITG-UEA-1 AL E ( x 200)

A N EOC R4 4 FITC #7210/ UEA- ivEBISR B 5%

Y6, B N EOC W& Dil #5718 ac LDL £ LA %G, C NN T DiFac LDL H [ 5 FITG-UEA- ivEs & B 404898 e WY EOC.

2.2 KEREMERENER

K H AR A ¥k E DMSO (50 mI/L A1 80 ml/L DM-
SO) VRFF IR PR, 4225 24 h J5 i 4E B3 B I 40 i Ot
THE & H 18 75 %, 50 mI/L DMSO 4 . 80 mI/L
DMSO HE /5 F 2 F LG i+ 2 & X (0. 79 £0. 06 t
0.88 0. 04, P> 0.05) .
2.3 REXYHEETERE RIS

SKFH MTT B €232 46 0 VR A7 %55 441 B 3 5 R 0 1

o, RIER 55 36 h N 50 mI/L DMSO 41F1 80
ml/L DMSO ZH3b5h e I & T R G H, ZERA R
2% Y (P< 0.01; % 1)« #£ 72 h J5 50 ml/L DM-
SO #1401 80 ml/L DMSO 45 KR A7F4HAH b % 7 TE 4t
TR . ANFEE DMSO 17 20 13 5t /g F11E 36
h #1172 h IZ R BTG %R L.
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BRIFUE, 4 WIAE 6 ho18 h.24 h #1130 h T-45 F M 2240
R L5 T S v B A, R AR 6 h JE R
AT PRI 46 R4, AR E &% . Wi 2 Hik
TR ARRAT N2y BUIRAS . 18 A1 24 h 3 ZH 40 i i3k 47
PETE R Y, 7 (7] — B 200 28 1) be e R B R VR A7 41
S B A L TR R A PR T A 2 4. 30 h J5 3 4H ML
EMERERTREMN(EK?2) .

% 1. FEEEEELE NN (x Ts, n=6)

4 H 36 h 72 h

REAEA 0.41%0. 06 0.37£0. 09
50 mL/L DMSO 1 0.26 0. 04° 0. 34 %0. 07
80 ml/L. DMSO 4 0. 28 0. 04* 0. 36 £0. 07

a N P< 0.01, 5RIGFAHLE.

%2 FEEMABRLEE DB (x Ts, n=6)

| 6h 18 h 24 h 30h

RERAE4AL 3.1720.75 17.8330.98 18.67%2.34 20.0034.72
50 ml/L. DMSO #1 0? 14.83 12.48" 16.00t1. 67" 18.50%2.43
80 ml/L. DMSO 41 0 16.0012.19  16.00 %2, 19" 15.67 £3.88

a’N P<0.01, b>H P< 0.05, 5RGFALEK.
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A4 I 20 B R A DA T R AR SE T 7T . 4R
TREE 5 AP E I S R A P Y DMSO IR B
PR IE A RIS o T B DMSO X 41 Al
MR, SEI A A ) DMSO 3K B AT 80 ml /1.
T HIA 2 4°Co ARSI 7 50 mL/L K E4H
MELZ AR I DMSO X4l fvE M B R E 2 h
oM o SRIG I B TP R A BT PR IR IR 24 5 °C/min,
PR VRAT H ) 95 R AE 85% K i URAZ 4L/ 5
J&5 36 h N, A G5 B 7 BOR R AR L R AICA Se it
R R ILE RE T HIRL I P 18 h A R A L 4 i
FSCITL A (A3 2R R R A7 2 A BTk g, DL 5 R
Ketheesan ' "' {5286 45 A5 & . (HEHIT 36 h Al
18 h J5 X2 R AHE . IXATReH T4 &S ik

175, eI — B 5] 20 i i AL T SR A, 40 Py
H R G — A0 B A IS I R R, A e
R EYTE R PRR . 20 RN R, 40
MK IE T

AL IR 75 T EOC, 1 B I B 41 i fig
A R IR PR AT I HL 0T DA Th 52 95, i 40 S 00 &
BEFE 9 B AR, S LG KRBT 5T P R AH 40 B )
IR IRALER] . (HRAH M R IR R WA . X AT ReAN
AR I AR R AR AR TR 2 37 CHlE MR
Wit Ca™ TR A T A B o
Moriga 25 4 H 75 B RS AE T AR v 38 IR A7 A i o
14 158 P B A K TR 7 T DA B ARG P SR Bt P B 40 L 1
T2 KF, 3 H Ketheesan' ™ H1 Rigol 5™ ) 246 ¥
RILAE 20 P IRAR B VR A7 I FE HR LD 1 °C/min B2 IR 85
5C/minfi S & AR 75 F ., KA 5 & AE DA
J PR S5 o — 5 SR K 2 7 AR 1
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