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Comparison of immunomagnetic beads and hespan precipitation for isolation of
mononuclear cells from umbilical cord blood
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Abstract: Objective To compare the characteristics of immunomagnetic beads and hespan precipitation for isolation
of mononuclear cells (MNCs) from umbilical cord blood and try to find a better isolation method for MNCs. Methods
Fifteen umbilical cord blood samples from healthy parturiens were collected between December 2007 and March 2008.
MNCs were isolated using hespan precipitation and CD133 immunomagnetic beads, respectively. MNCs were identified
using the surface marker CD34 by flow cytometry on the 30th of primary culture. Growth conditions and morphologic
changes of primary cells were observed by an inverted microscope. Results The number of MNCs from umbilical cord
blood isolated by hespan precipitation (15. 23 + 4. 30 x 10°%/mL) was significantly greater than that by CDI133
immunomagnetic beads (0.066 +0.027 x 10°/mL) (P <0.05). The MNCs isolated by hespan precipitation suspended at
the culture medium and their growth was slow after passage. The growth of MNCs isolated by CD133 immunomagnetic beads
was kept in a good condition. The CD34 positive rate of MNCs isolated by hespan precipitation and immunomagnetic beads
was 10.1% and 0. 5% , respectively. Conclusions The hespan precipitation is an effective method for MNCs isolation
from human umbilical cord blood, but with a cell growth condition below the mark. The MNCs isolated by CD133
immunomagnetic beads are in a high purity quotient. [ Chin J Contemp Pediatr, 2009, 11 (9) .757 -760 ]

Key words: Mononuclear cell; Isolation; Umbilical cord blood

KR RGP SR R IR 2O LB A SRR, BUR A ) I A N A5

it B A A7 JoT S R 22— , T T] S BT T A4 i
( mesenchymal stem cells, MSCs) E. 4 [r] #1 25 21 0 &5
RIS B S BE R R T, R T h
AL AT A R 2 DR B, MSCs AT 4Ry
HL LUt 28 22 GEP A MBS A R ARGA T O R T A i .
MSCs HeiEL 2, Horb i i 2A ke I 58 A2 | Ho 2 i ik

WA H 912008 - 12 - 02 [ &[5 H 112009 - 01 - 16

5% it H MSCs S BB it o 1) 534 4% 401 il ( mono-
nuclear cells, MNCs) 55374 1%, 1 T A 55 32 i+t a) 4
K, W R0 B R A AN i s 82 T2
Wi ;- MSCs (AR K M zlifl . HRTACH T 73 85 5 i
G R HETERY B 4 R S DITELL AN, SR )5
P73 B MNCs; FICOLL % B0 B2 B ik 7 B . A SE

[
[AEH A ] 2580, Lo, WL Os0 2k, IR BRI, 20T 16 « i) 78 5T 40 IS B SRl 5
(TR VAR , 2o, 08, BT si BE R R 55 — I BR B LR, k4 830054

- 757 -



5511 555 9 1)
2009 4£9 A

W E % &L &

Chin J Contemp Pediatr

Vol. 11 No.9
Sep. 2009

5 HIT I R 2 LT A B B B B O kR AT T L
B 5 SR SR 2 R TS TLTE 1 3R A5 (9 A 4% 40
B £ F FICOLL % 8 B0 ik HE 2 2t
VERYTILVE T b 0 1 S A G A0 L B2 R T 2 i 2
F s ) L B 40 3 1) 50% gl & 1 R D B K T
FLIX PR M 23 8 07 1 A8 R AR R s 24, 1
A LERA RIS —S 4. B
TR RO B AL AN s, T S
BRJE— PR B RE S B B O ks, A e
A3 IR UL 0L P A G 3 AR 2, AR S 6 007 T 49 5
0 KER A — 2B B4R T, B I i MNCs #1943 B9
P
1 #Rl5AH®
1.1 #RASRIE

SLHF 2007 4F 10 [ ~2008 4E 3 [ 76 g EE AL
R — R B A 2 e . Ve TR R
S — B i I e e T S R A R 7 B A oL 15 5y
TS, P UAEI 24 ~33 %, oI R s 458
S HA G YR FH A AE o
1.2 FERF

B DMEM ( GIBCO) JiA4- Ifi 3% (HLH PU 2275
AR A RS ) LR LA A B R (B AR
1) MRS (HER) R R (TR E 3 RIEA
] ,CD133 [ R .
1.3 XEH*E
1.3.1 Brafdelc e $RIR MARAS R PR HE,
JE %, HEBRAL Gyt B s I 45 P S8 i it AL 2 0
BRAR SR A P T B o ol FF R 5 MO AR I A
WHTEE
1.3.2 MNCs 8 5 & ¥ IS 25 25 F1 ok 50 ~
100 mL AR AFEREE G 1 3 h N T/ 8. K dlicde
BB I LA 3 43 W 33, AL SR T3 2 R M i
% \CD133 Gufie i Bk 73 5 MNCs, 73 &8 J5 1+ 80T 78
) EEA 2 S MO T 4 IR B M P e AR 1
HIE AT, 3 F B HE 153k BE WL O B 45 -, T
TeLILE R,
1.3.3 Skmizkix HI PBS Hi BEHo e Ty 1 4
i, AITE R 20 43 B 3, 400 g B0 35 min, W
HUMNCs JZ2, 2z ohi PBS PEI% 1 1X,300 g B.0 10
min, 7 b AR 1 K.

7 10° M4 TE 350 wL 2% op b E R, A
100 L FeR BHEETH & 50 Wl CD133biotin HL{AFRIC
A, J8AT,4 ~8CHRIT 10 min,300 g x 8.0, £

L. EAVRG 1R, A 10° B4 A 100 pL
Pt biotin {2k, T-S),4 ~8CHEH 15 min, MALE
IR PER AN, 300 g x B5.00 7 B0 10 min, S84k
B Ll o Lt MACs i 4 85 4, R CD133 ™ 41
Mo HRe e B 43 3k H Ok G 40 i D)L — 2 % R R T
25 em’Bi 35, BF 37°C,5% CO, (R (1 41 i
EAR rh R R
1.3.4 A RERpRRE*X B I 6% 11772
CHEETERFR IR 41 1 W LLBITR ), 4°CeE 1 h, IR L
11,400 g x B4.0> 10 min, 5 |3, Hank's P 55 15K
Pk 2 K, LA — @ B A T 25 em® B3R, BT
37°C ,5% CO, HFEEE ()40 M eAa T s 7%
1.3.5 i MNCs #9 CD34 % 75 & A 4| i
AR 245 30 R BF i AR 40 B, A 12 1 Le i
0. 125% A1 0. 104% £ i VU Z. 7R (EDTA ) #45
THALAL B, 2 s 1 4l AL st el B0 il s 1 x
10°/mL B, I AZEARIE /N BRI APk CD34-
FITC 20 ul, 7£ 25 35 F & )% 30 min, PBS JEi% 1 1K,
1 000 t/minZ.0> 5 min, JE IR . & J)5 & EPICS-
XL i A0 M ASGHEATAL , cell-quest B3 B2t 2R .
1.4 FitFERZE

THE BT RE S 56 45 2L i 8088 DA = A o 22
(x +5) FN, PIREAR B RCR I BC T ¢ K56,
K9 KN a0 =0.05,
2 Z#R
2.1 CDI133 aR#IkiE RCEREBZESBH O
MNCs HEM L REESFRT

¥ LEVERTTEE & CD133 Syl ki 3151
MNCs 435048 (15.23 £4.30) x 10°/mL & (0. 066 +
0.027) x10°/mL, 2Z 54 B2ZE M (P <0.05) .

¥ CHETEMTTIETE 15 By IF i b A 2 fybrAs ]
WLEL S/ INBITE A M 5 28 hy iREF AERE A, 1 A brAs
AN B 2 BTG , o5 1 A AR R TS e st T, 13 b
AL AR TE IR AT o A B T LR s mT
S/ MG RE SR ;48 h J5 I RE A s £, D
U RE A T 25 S B R TR 58 1572 h JE ] DL A
YL AN ;S d J5 & AR S 7T I 2 FR Y 240
WiRESE 22 ULIE 1. RS BE T LS 21 40 i A 5P IRDE |
B8 ST 4R TR G A4, LU AT UL BE A= K A AR
TEAIMuRS 2 . B LUS i, AT SR 31 R ZhRAc
Y AR U BE YRR T A0 A L R, R AR
Hi, 4 ~5 S UL A AR K 2218, 3855 24
AR 1 BCET PR 20 22 T SR AN HE TR AR B 35 K 4

- 758 -



5511 555 9 1)
2009 4£9 A

W E % &L &

Chin J Contemp Pediatr

Vol. 11 No.9
Sep. 2009

i, A AR R A
CD133 fefis IR 15 O3 AR A A 2 £y i)
WSS A el e 52 B A/ R 4 3 2R R A

A1
( x100)

RZEEMMEELESBFLAREMES d
HBEAN NN £ , ] WL 277 TR 40 ML L I

2.2 Ffin MNCs B CD34 iz R B

FE L AL TE N R CD34 FHPE R 10, 1%,
CD133 f s i Bk 4 /) CD34 BHYEE N 0.5% , L
30

FITC

B

E3 [ MNCs 1) CD34 S REHM A moR
PR BB SR AR AN CD34 PR R B, N 10 1% 5
B:CDIB3pE ik e: Ly A0 B3R I JRAR 40 ML CD34 FH 4tk R 4
1§, 4N 0.5% .

AR B, UL 20 B AT, AT WL 5
AN AR AR R4

B2 CDI133 eE kMt MAmiEME S d( x100)
A MIBERN S LN A0 3, SR R 43 AR

3 g
NI MSCs J& A MNCs Hh 153842 %, HHETH
Tl MSCs 4325 B9 7 354« W BE i 15 1% 5% B BR
BTE RIERE R TR AR . b R IR
FE RO LSS A W BE TR e 7L A 85, BLik BAR T IR AT
B8, KT A AR A3 /0, AELAS 30 () 2 5 I A L RE , i
Z% o CD133 Ay [ R A2 0% 5 e e 1 200 B 2 T e 3R
R F LA A e S PR 1) # 3K 45 40 b % T e J
SEEE A, R — o R G Bk R O Ok a3
MSCs, A ARAF4E R 44k 10 40 i, {5 5256 25 1R BEoR 45
15, I AR SR HGE D . BN AN D223 R
ZIETERS AL P L LT 4 R UL L0 AN, SR 5 T
HEATBS00 85 MNCs, BB 8 d 8 107 AR sz
HIFHA AL UE 52 T ¥ £ 3 JE v 0T 3R A5 5 £ 19 I
MNCs , {H i F seFh 77 238045 9 R AR A iR B 24,
LIRS TR A SR S, B
AT D b Al e DRk — 20 % R L SR E A
%5 CD133 Gufg ik TR 43 B I 10 44 i i 4% S i A7 1
WEGE, R 55 10 3 B AL S 00 2 B

BT PP 20 5 AR, R B TE M U TE 1
FRELY MNCs ¥ W i 2 F CD133 el ek, (1
PR 5 R A 2 BE AR 25 7 . T HAT MR
KB MSCs HA & ER S R bRl K242
3 A A I — R B A O bR 10 R 2E AT [R) 2 5 A .
MSC AFik CD45 .CD34 .CD11 .CD14 4% m T/41
kR " . Bl BIESE R BL, AT MU I CD133
FHYEZ L b 3% 5% th MSCs, CD133 J& —ff 5 R 5 i

- 759 -



5511 555 9 1)
2009 4£9 A

W E % &L &

Chin J Contemp Pediatr

Vol. 11 No.9
Sep. 2009

FAE AL Z K, Tondreau 25" ] CD133 s i
TR BH 0328 125 DA I G20 2 i 3 MISCs, ity HLAIE S
THIE AT BE ) MSCs B AT B 5m A FE G BB, UL
AN AT I HY MSCs AN A % 35 1] J 28 1 A 12 1Y
FROEPESSAY B RIRHE s 7 4 19 /N AK Octd (oc-
tomer-binding transcription factor 4 ) , Jfij Oct4 #% & Fi
T AL RN B — M FRIC o BB I 3R ER
MNCs 1 5 , ¥5 £ HEVE R 12 T 10 A 56 B 1 [1] | S 9 Ak
FUDIRME 7y F2 B2 45, W] AL T CD133 4 35 i Bk
(BT AR AN R 4 AN, JE IR 2 1 S ST AN i
1M H AR A RS WA, B L HETEH F2AEH]
SEATLLANMTITAR, T H A 3280 (245 MNCs %)
PR Gt XA RIS, FRAs R T 24
JHL LA ARSI % 18 At 248 L 658 22 , 0 T 2 Y 24 1 LAt
AN B2 R TG I AR A 2 Y MSCs 9 A 4G, A
T3 B 1 40 M AR KORAS RN, BN — S5 0w
TR B I MNCs I 556547 20 ML I, T
F FICOLL %5 Ji #6f 3 3.0 I i 240 b0 A BRUAS AR 47 5%
Ho FTREAIAE PR L1 A BTTE f 2250k 5 BE A JE 5 0
(EEI IO R ERO LR =Y S Sk 3 87 SERINE I
I A B, A 20 PR A B2 (B AN M 2l B s o

AEG A ] CD133 Ao 5 1 Bk V4 2R B 240 Jf
SHE I B, MR SR —, M e 2R
AR BUATR ) A0 53 B3 A1 A T SR A0 B R o3 B —
o Behb, A0 A ORI B i J A 40 i
CD34 PSSR, oAl HAIESE 1 I iy Se e g 2k
TRARIUY MSCs 152 B v o 1 20 3% 77 2] 30 d i,
Aok gt A SRS 00 4 i T bR i, $27 h CD133
R REER VAU 4T CD34 BIPER K 0.5% {1k
TR CETEMTUIE DA CD34 HPER 10.1% . $7R
TR M A IS TR b, BR & A MSCs A1, [R] IR A7 3
7T 24 e 5l -/ AFL 28 L, 17 368 5 e 8 B v R B
FR 200 e vb 3 o 0 BT G AR X A b, F iz
2SR B A 43 B ) MINCS A7 fE K290 (1. 44 +
0.21) % CD34 FHVEANML, A% 5256 0 B i A s 77
55 30 AT H Y CD34 B 5 AN [6], AT e 5 5%
A2 57 B R SRR R

S, WA R VP 22 S A5 R T I 15
A b S AN B4, 5 A 1 1l T 40 MSCs
HAM A, R TE IS R A5 AR B I b
MSCs A Re15 1 46 Ak, , 3% T A0 HL A 8 28 4G I 248 P
T FRFBNESL . BHOFTE MU R e —Fh sk
FRIBE 1M 53 15 J7 vk, A G BT 75 200 i 1Y 40 B A &5 T
CD133 Gfe B3Rk vl DU I A A B2 B 4 v R At
PRI, P AR AN [ S 6 SR 38 AR N 73 B 07 % o

[15]

[16]

[17]

[18]

- 760 -

(& % X #]

Bliss T, Guzman R, Daadi M, Steinberg GK. Cell transplantation
therapy for stroke[ J]. Stroke, 2007, 38(2 Suppl 1) :817-826.
Kang JH, Lee CK, Kim JR, Yu SJ, Jo JH, Do BR, et al. Estro-
gen stimulates the neuronal differentiation of human umbilical cord
blood mesenchymal stem cells (CD34 ~ ) [J]. Neuroreport, 2007,
18(1) :35-38.

William T, Kevin DB, Mary JL. Umbilical cord blood transplanta-
tion:an alternative for adult patients[ J]. Curr Opin Organ Trans-
plant, 2006, 11(1) :3745.

Meier C, Middelanis J, Wasielewski B, Neuhoff S, Roth-Haerer
A, Gantert M, et al. Spastic paresis after perinatal brain damage
in rats is reduced by human cord blood mononuclear cells[ J]. Pe-
diatr Res, 2006, 59(2) :244-249.

BAEAE, SRIE, (A2, REER. 9058 5T 40 M 77 4 1R 0
PALLI]. s E ST ARRE, 2006, 26(5) :372-375.

U, R, ARl LRI A AR A S Uk i A
T UUE )], FREERLR 24, 2008, 31(3) :316-318.
BV AN, V7. AR Il A A A S48 JE R NOD/
SCID /MAFERZ R M T]. P HBMAE, 2006, 27
(4):231-234.

N, ZERUE, 220, FiE, W, TRonE. AR
ZEAFTN B A 18] 58 BT 40 M i 22 5 (0] o i R R A2
2006, 10(45) :51-53.

Atsma DE, Fibbe WE, Rabelink TJ. Opportunities and challenges
for mesenchymal stem cell-mediated heart repair [ J]. Current
Opinion in Lipidol, 2007, 18(6) :645-649.

Ouyang HW, Cao T, Zou XH, Heng BC, Wang LL, Song XH, et
al. Mesenchymal stem cell sheets revitalize nonviable dense grafts:
implications for repair of large-bone and tendon defects[ J]. Trans-
plantation, 2006, 82(2) :170-174.

Dazzi F, Horwood NJ. Potential of mesenchymal stem cell therapy
[J]. Current Opinion Oncol, 2007, 19(6) :650-655.

Polisetty N, Fatima A, Madhira SL, Virender SS, Geeta KV.
Mesenchymal cells from limbal stroma of human eye[ J]. Mol Vis,
2008, 14(4) :431442.

Yin AH, Miraglia S, Zanjani ED, Graca AP, Makio O, Anne
GL, et al. AC133, a novel marker for human hematopoietic stem
and progenitor cells[ J]. Blood, 1997, 90(12) :5002-5012.
Tondreau T, Meuleman N, Delforge A, Marielle D, Rita L, Mar-
tine M, et al. Mesenchymal stem cells derived from CD133-posi-
tive cells in mobilized peripheral blood and cord blood: prolifera-
tion, Oct4 expression, and plasticity[ J]. Stem Cells, 2005, 23
(8):1105-1112.

Pochampally RR, Smith JR, Ylostalo J, Prockop DJ. Serum depri-
vation of human stromal cells (hMSCs) selects for a subpopulation
of early progenitor cells with enhanced expression of OCT4 and
other embryonic genes[ J . Blood, 2004, 103(5) :1647-1652.

I e, VARG , T BB, A B il S A 20 M AR A1 5 77 0
SR AT AR EY mRNA B IK[T]. F|IRER K2
i, 2005, 30(3) :352-355.

INEEME, GG, 25007, Eil, W, KL AR
ZEAFT B A 18] 58 B A0 i i 22 5 (0] o Bl R B A2
2006, 10(45) :51-53.

Flz, FRE, NG, BEL, B, B ARG n
TN A EEA [T ] S EIG RS, 2006, 10(29) :50-52.

(A4 AR AR )





