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ABSTRACT Objective: To investigate the separation effect of hydroxyethyl starch (HES) precipitation for nucleated cells(MNCs).
Methods: 31 copies of cord blood were collected and separated by HES separation and density centrifugation (Ficoll) for MNCs, the
CD3* cells, CD14" cells, and CD34* cells, purified by immunomagnetic technique, and cell viability were detected by trypan blue
staining. Results: The rate of recollection for MNCs and CFU-GM counts using HES method were higher than that using of Ficoll
method (85.29% 3.79 VS 47.06% 4.61, t=35.67, P<0.05; 67.31%+ 11.57/1x 10°MNCs VS 28.54+ 6.39/1x 10° MNCs, t=16.33, P<0.05);
CD3", CD14*, CD34" cells, using HES method were higher than that of Ficoll method (t=5.76, t=2.51, t=6.67, P<0.05). Conclusion: HES

method is an appropriate method for separating HSCs.
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1.2 iKFIS5NE

B TAES (LA ; = B DAL GBI R VI ) s 4
B 1B B F R (DeltaRange 23] ) 5 56257 WM (BRI
W) s Millipore # £l /K il 1 R 48 (32 E Millipore 72\ ] ) ; Mini-
MACS %1 W Bt ¥ 43 55 2 % (Miihenyi Biotec 23 ) ); RPMI —
1640 1533 (GibcoUSA); 6%¥2 £ KT M (W /R IE =B 25\ B BR
/N );D-Hank's i (A6 AR E M E ARG RITUEA A 31
CD3 #i CD14 . #ii CD34 HFipEHiiR ) FITC PE S54Ric I 4: 5
PFOLEFRHHT(3EE BD 2w ) ; N4 (32 E BD 24 F]).
1.3 Il ER S BHE

SRAE B I 60 mL B A CPDAL & & Hi e R M4
4CARFE, S5REIT 12 h T8, iAE—=Um 0y, 205k
6%5% £ I TE N (HES) [ #R UL RA 12 1% B2 2 .0 12 (Ficoll ¥5)iE 4T
AYES A MR AT BS T 101 AR BEER K TR B

(1) 6%F% 2, L TE M (HES) [ SRR % 4% 15 W L BlR &
6%HES A BRI, WG4 EIE, =T ARTIE 60
min, 4E 2 & AR MK 2 K 0 i Rk vk i
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EF 10 mL RPMI 1640 B335

(2) Ficoll 25 B B0 R BRI I LA 1:1 EL BT
R G218 i A B AH X935 B A9 1.0779/L B Ficoll Hypaque 7k B 4
JiL 43 B, 2300 r/minx 25 min A B ES.C, BCER ] BEOR
MNCsc JZ 345 3% AN, PBS 28 i b if 2 I, & T
10 mL 1640 B3 , 114k MNCs %159,
1.4 4REiTE0E R

FHE W TE L4600 MNCs 36 7, 10 pL 5 B 5 10 40 i &
WA 90 pL 5 g/l A WriE g, 185, G4 4 3 min, R4
XFArESHI S MNCs 171140, Wi AHBR y MNCs f=3,
1.5 EIMNEZIEFN - BEERMMEERKEAM (CFU-GM K
il E

KR ERS IR 55, 1 mL B3R R R b & 1% 10° 4 F
A ,20% i 2 1ML 3% L 0.3%35 g , GM-CSF 20 pg/L, Epo 2000
U/LIRSIEINT 24 £k, B i 3 A8 1L, & 5%CO, JE 74
ESE 7 d, TR A IR AR T 40 A4 4n
JL A — A7,
1.6 #HFREAINIE

i MiniMACS 14 W B2 3 125 26 B 3 B3 4li b CD3" 4
Jid .CD14* 4t g .CD34* 4fiif1 , FHHL 100 wL B2 241 2 v (41
ML FEZY 1% 109, A 10 wL FITC 4312 R 5128 L AR
AT, BAMEXT BRI A B EARIE I TC I BT, O 4 °C 30 min, fiN
A 500 wL PBS H 2 A HLAH R _EALESI
L7 itk

K H SPSS17.0 47481 H43HT, THECFORN AR (32 30
A1) LR X2 K5, T BORI B FRifEs (x £ )R,
Tl S TE S A0 A 22 ST AT RLR F ¢ R 30 LR A ) 25 5
AR IER A B 22457508 A Mann-Whitney U #6536 FL A 4H
(M2 5, P<0.05 NERA G2 Lo

2 #R

2.1 MNCs Bl &/ IEIER 2

43 BT MNCs FEATFECFSE R (0.68% 0.13)% 105, 4355
J& HES % MNCs 3140k (0.58% 0.12)/% 108, & F Ficoll =
(0.32% 0.09)/x 10*,HES % [ 2 1% T Ficoll % (t=35.67,P<
0.05), WA FE YL S ] 2= RICHETH2# B AR LR 1,

% 1| RESE S XS 0 F 45 MNCs BRI & B BB R E MR (=31, x £ 5)
Table 1 Effect of different separation methods for recollection rate of MNCs and Trypan blue dye viability (n=31, x  s)

2251 B 5 MNCs 1% /% 10° MNCs B /% BRIEIELER /%
Group MNCs counts after separation Recollection rate of MNCs Trypan blue dye viability
HES %
0.58% 0.12 85.29+ 3.79 93.54+ 1.82
HES method
Ficoll 3% 0.32% 0.09 47.06% 4.61 93.61% 1.77
Ficoll method
t 9.65 35.67 0.15
P <0.001 <0.001 0.878

2.2 CFU-GM #tb%;

A3 BE AR MNSe 22 BRI IR 537 /5, X CFU-GM
BEATI R, 453 W78 HES 3 CFU-GM i1-5i{il (6731
11.57)/1% 10° MNCs, Ficoll i1 % H (28.54% 6.39)/1x 10°
MNCs, 2 57A 4115 E L (t=16.33,P<0.05),

2.3 MNCs &REZELILE

BEHLIEEH 20 4 JF i /5 47 2 0 2 , 45 2R 7R HES 3%
) CD34" .CD14".CD3" 2 B F Ficoll 1, 2 5 A Gl &
AR 2,
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Fig.1 CFU-GM count in different separation methods
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ELZM it e i e A e, AT B 2 AR 2 i G e R 55019, H i
M AEARAETRYT MBS « B e Mg B IR e R
W H S 2R B AR AR L kA AR, Tl
JHU R A i 2 v 200 M A A RS e M B ) e BB It T4
JHE G e AR D55 e ) 24 35 S R0 L P A AT

JiF 14 25 AMACAE ' I I A A9 MINCs Sk B A9 . B RTRF
M4 254 AR F 2345 HES VijE: (Ficoll B BEAREE B0 . BT
R B A i AN AN o BT 12 | R BE REBR o0 5 L R TR) i xef
Ji 1 MNCs () DR & S 4E 4R DL & CFU-GM T4
AP ARG T 45 o0 E F% HES Y M1 Ficoll %5 FE 4
FEB ORI B A bR 25 5 R HES YijE ik A9 MNCs [1]
R A CFU-GM U fAfE 2 5, 78 HES UilE vk RE 3k 5
Z ) MNCs 1 CFU-GM $% , Hoor BRCR LT Ficoll % FEHH
BEE O BF MR R CD34 40 M HE R AR 2 P g
HSCs/HPCs 45 0k fig 71 B £ B AR ™, HES JijE ik CD34*
(1835 7K -5 T Ficoll 2 AR B 25000 , W HES Ve s BERH
1B AN AT , RERSIRIE JL 02 A CD34" 4 L 2 Y IR
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®2 RAEHBEHEMNCs EREFELLE (n=20,% 10¥ml,x £ s)
Table 2 Comparison of various MNCs phenotypes density in different separation methods (n=20,x 10¥ml,x % s)

43 CD3' 0 A CDI14" 4l CD34" 4l
Group CD3"cells CD14" cells CD34" cells
HES 3%
+ + +
HES method 21.35% 4.23 428+ 1.65 127+ 0.49
Ficoll i 12.01% 5.76 3,19 1.02 0.51% 0.14
Ficoll method
z 5.76 251 6.67
P <0.001 0.016 <0.001

RN o
HES 17 5315 I 1o A5 3 dek Jin 8 21 240 0 Py 9 gk 12 LA
KR i b A 2L, 7R AR ERAE T, Dy 1 AL A0 A A B A
MR Ty oy 1, TRV T R IR AR 07 , AR BAT 52 i 1)K
BT IRIFI S i 13 BOR 5 10T Ficoll 5% BEAR AL B0 1
S e A B — LU R ) B2 AR, IR TR BITEA [ A 701k
KB CD34" [ LT AN — A0, Ho i T B0 IR, A AT RE
SRS AR AR TR A I K TR A ZL AR N , 3 A A
M E k. WEFErh, BeAllik % B HES 14351y CD3* #i1 CD14*
240 M K s A Ak 5 T Ficoll % BEME EE #0035 ,CD3" #1 CD 14" 4
Ja-5 R AR A BN 2 DIIAR S 0-21, B I 290 R AR A
WAL A AT 1A Bt AR HE R SR A2 R A4 0 HES 352
LA S AN H ™ TR B 9 0 — 2B A
25 Lk  HES 3 B3k n] AR A5 AN L R 9 MNCs (7] i 5
1 CFU-GM 47 , it 7 By 2l Ak 5 19 CD34" 4 ik K-Fim,
J2 H RS 2 BEAE A4 73 1 05
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