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ABSTRACT

It is an important project to use the umbilical cord blood (UCB) stem/
progenitor cells transplantation instead of the marrow transplantation and to
set up UCB stem cell bank for treating the victims of nuclear accidents. The
key problem is the separation and cryopreservation of UCB stem cells for the
bank and the transplantation. The separation and cryopreservation methods of
UCB stem cells have been studied. Firstly, the mononuclear cells (MNC)
were separated from UCB with density gradient centrifugation hy using Ficoll
of different densities and detected the MNC phenotype with CD;, MAD by flow
cytometry. Thereafter the MNC were added in cryopreservation solution and
put into liquid nitrogen for gradient lowering of the temperature, and then re-
covered routinely after certain time. “Three methods of gradient lowering of
the temperature”., “five MNC concentrations” and “two kinds of cryopreser-
vation solution” to compare the efficacy of MNC separation and eryopreser-
vation under different conditions were studied, The results showed that Ficoll
with density of 1. 064 separated more CD3; celle than Ficoll with density of
1. 077, and CD3, cells separated by the former were ahout three times as high
as those by the latter. But the former separated less MNC than the latter. The
best way of controlling lowering of the temperature was to put it directly in the
mouth of a liquid nitrogen freezer (i. e. gas phase above liquid phase), and
then to put it in the liquid nitrogen (—196 C) in the next day morning. The
hest MNC concentration was 2 X 10"/ml. The cryopreservation solution con-
taining 90% heat-inactivated fetal bovine serum and 10% DMSQ was optimal
for UCB MNC cryopreservation.
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EXER 10 Gy KL L& SRMHHRAL THHSRREMATBERGITABENE; 1§
PR, NS R A T o LR T R T /AR R RO TR, Wb A ohaRK T , (f
Z i . 1989 F YR WA (Chernobyl) Bl HE R 4G, #2425 XH B R HM)ILE
A BHATTEEBE, EXHRLIETSUEBEMHRTE M (graft-versus-host disease,
GVHD) (X AFEN. HRTAN, EREEFHGMBEE T EEOEN T/ AEAR~E
ez at, 9 AR T R R RT3, i THRSA A B i S B ok, T
AR LA S B MR 5 T 4R R E 3 #ME, ENREFMREN T aREg R4,
BN THERABEATRS AEE . B 1989 4 Gluckman 271t R 2 61 F B L8 L F
A B B HE T Fanconic MK B AT, £HER BT T 500 §I4y 5 L8
B, KBUHEW, b B EnE AR LSS, T —ERET A RRMIT S8
Bh T 40HOFTRG SHATMIEE T 4000 X e THRERM AT IARBEARELE ., HRFRE
PR B NER., FRBFNEES GVHD MEARISTAKTE; BitdTFHGES
ERARBD RN R HLA EREEEY K, M s SicsE, 15 Ak
Foy R TEZ AR ERBEFEY, ARSI, R ER—#EAEEA 22 EINE
M5, HAAREMSITEEFNZEERBEKERRHCY, Hik, YREMT
IR TR Bl T M, USRI BER A, B—EENFRE
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1T/ AR AE TR R IR TR . NS EMNER . HR Rkt Bh 20644, &
BREfERR I-E/ AR AR REIEBS, B0, k. BOSIMERG TSR -
YR ARAHTRT, FFUENMBERKEERSLRERE. AMenSwem rrg
YLARREIT CRERA (dimethyl sulfoxide, DMSO) @iE A, FEHBMZHE DMSO #4
BIEANS. HEXMER RS A NFLENRA.

4 HE ] CD,, B & (K (monoclonal antibody, MAb) ., .24 B4Y (flow cytometry,
FOM) R S BB R i RIE 0 A8 & e P i, MINC e 4 B RV TE R 8847 T
W5, EHMRNANTAMNEESR—FEE. SRS B 8 E 5 5 & i F
ARG S BT .
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1.1 XBRIR

FNABHEAE . TSR VEBR ., JCILME R SEBER . 23R T 0 D B 1 e o £ A R g
BREREZR R A AP RIRY AL, R4S AR E HMBEERM BT, BB, ST LR
FEf o MTT B AR BB ™H .

1.2 EFRE K
b2t SRR A B bR

PRMI1640 (GIBCO), B4 MiE. CD.MAb (EEAMEA AT, Ficoll 5 ¢ ¥Rt
2217 DMSO, ZH M. FHR G BXAE CEEAYTEREAF. Bl (VE
Wglty. OCDL MBS — ARSrERYE QMBI M % (bone marrow, acute myel-
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ogenous leukemia, human)y @CDRMEBMBE— ABT G MAEREE (erythroleuke-
mia, human),
1.2.2 AF WA Ficoll #AYNEH

HHE 1. 064 f9 Ficoll M{BI L 1. 077 &Y Ficoll MEM SUIZE MY, 3wk (7] B#.
1.2.3 HFIRBEHSE

TR TR RBREM QAR 8L 30 s N, AR S AT E B
FERGBTHERBEASRORLEN. RE2EESERCESBBFIR MNC, it
MiE .
1.2.4 Bl CDuLMADb @R EREFNHI MNC #H17RE 44

A HIAE L 1. 064 F 1. 077 4 Ficoll MRl 43 B A9 MNC B Appentoff & (Nunc) 9,
a2 O RE . WEX HE O CDLMEARE) MFEXRE O CDniEm K
¥ SR A M WA CDIMAD, {E#OR (8], B2 KB BT WERM
FCM #isE, R HGHERNEEERGTSE,
1. 2.5 MMGHESFE. FRARHGIERPH

HMHFENN=EFRERR T BN O Kk E#E~4 C»—20 CHAMO A GE
LA AR R © W ERF~—-20 CMAMO AR~ W8 @ kit
FHRE-EAROARIER R R, RIVFFHOAKBED . 5X10°, 10X10°, 20X10°, 40X
10°, 80X 10%/ml Ffr, FHERPHEF: @ 10%DMSO. 0% 541K . 50% 1640 EHE,
2 10%DMS0, 0% a4 1. 4FE EATEAEHEE T HTHARKE.
1.2. 6 SHMI 95 I & B == B £ 0 5 A I

MAGAF 10d /5, MWERKEABEEAES, FHy@ly: BR-EammA
0.5% GRS W6, BT B TE BB e, SEAR B €, 75 3~5 min RTLEE 200 NEM,
HRETEH EER AR SR BHEERE ).

2 & B

2.1 B4R 8 AN 4 p i
AL BT RBH 10 HFNAEEAFEBY (99.817.3) ml, BAW 140ml, F/p
7770 ml; #H Ficoll (1. 077) 53 @87 MNC i1 8 ¥ Fy (4. 1510. 67) X 10°/ml, FH 1. 064
Ficoll 438 # MNC (1.344:0.58) X10%/ml }&, HEHNHFEEHE (¢t =2.79,0.01 < P
< 0.05) (RFED.
»1 PFolSESEEASSERs R

EUR %015 n Kain ~ Kous z+ 5z t
Bt [ Sl 0 14 70~140 99.B+7.3
MNC/10% » ml—?
Ficall 1. 064 6 0.73~2.22 1.34+0.58 2.79°
Fieell 1. 077 10 1. 36~7.83 4.15+0. 67

“0.01< P <0.05, BUAREE, MERMMNEESATBFAE,
2.2 AEL: M Ficoll & (1.064, 1.077) FR4rEMIRNIM MNC FR4447
W 1. 064 4 CDL AT YR Y (4. 4440.56)%; 1.077 3 (1.54+0. 400 %, Aff



HERFEHEN 3, WHEAK, KEHNAEEBESE (¢ =4.2337,P<0.01, R&E2). K
#F2LER, WA CDLF A RECAR, FERIMY 2.9%, BEHS5.8%, MiE

ERER0.3%, BELN 2.8%,
¥ 2 RELM Ficoll A4 MH MNC B CDLEN (%) dtks-

b o2 | n Koin =~ Xinax x+ S8x t P
. 064 6 2.9~58 4, 4440, 58
1. 077 6 Q0,3~~2.8 1.54+0. 40 4.2337 «0.01

A RHES EBHER TR ESE, PS> 005,
2.3 =ZHARIRMEREAEIETERDIER
MAAEWE = (A 0po MR — REMARKRE) X 100%

ZRR SR B R B R TR MINC, 07 32 4y 7 L 0 i Bl i 38 2 [T &) 32 B A ST B
¥ (F = 64.29,P < 0.0001 , BFE 3, 1B Student-Newman-Keuls B3 238474 4]
HWHRESFEZR, FE@aN5 0. FRQZAAREREERS (QEN 12.65 M
14. 86, B <€ 0.001), D@2 FAMEHLBEE (Q=2.21,P >0.05). BIHFEODE
TRRRE THEHEK 47. 765643, 44 %, BB N 65.5%. ZHEMKIERE () 2
WMIXREEH (F=0.95P>0.05),

®3 ZRHRERENRTEN MNC ESEREL S

£ B In] i R/ % BRI RE/ Y%
BRATET4 ” —
Xem ~ Xon I+ Sx Koin ~ Ko x+ Sr
11 9 8 8~21.3 14. 071+ 1. 47 83.3~100 92.18+1. 85
ox 9 15.9~-26.8 19.07+1.20 86.0~97.5 91. 534+ 1. 18
A 4 31.3~65. 5 47. 764 3. 44 83.5~98.0 94.40%1.52
FEE AR F = 64.29 0. 85
P <0. 0001 >0. 05

" SAMIB S Bartlent X2 90, P # > 0,05, BIGHFBFE.
2.4 AHEREAEORST. MNC BERTRE /ml B9HIR
HHELEAFRERN MNC, X HARMNKER G EERE QN ErEE
B OCFARR0.78F 0.79: P 1 < 0.05; W 4).
¥4 FATREREMYIMNC, ANSHBMEWE (%) REHBIERE (4) 947

EE R o Ll julve: ¥ AR EERE/ S
10%/ml " Koin ~~ Xuax r+ 8z Xain ~ Xmax T+ 5x
5 8 53.0~90. 6 69.5+5.3 95.5~100 97. 440. 74
10 8 28. 0~-90.7 55.948.0 97.1~~100 98. 43 0. 48
20 8 48. 8~75.9 683.3t2.9 92. 2~100 96.6+0.89
40 8 25. 6~95.5 58, 7+9.2 92, B5%. 9 96. 94 0. B1
B0 ] 1%, 7~75.0 54.4%7.5 53. 3--95.0 7. 240.83
I EIHF 0.78 0.79
r 0. 08 >0.05

ST E SN BE Bartle XTW, P > 0.05 , HIESMFHFHE.



2.5 MPRERSHEFRN MNC AEHRNEN
X ETSEE I MNC, AW MARR S M RPRHITHE, G883 T0, REMNOMMEK
Bl A (45.243.000%, BEN 19. 7% ~65.4%; BPFMDH (75.64+2.310%, BE
J760.3% . BBy 95. 9% WHMHFRIFENBENER (= 7.94,P<0.001 ), B E
FRARREARERTAIE (¢ = 2.038,0.01 < P <0.001; WH#S),
5 FAEHTERZAORPNESE MNC X EREWES a5 547

EME R 1 S Y. e
R ? Ko~ Ko T+ Sz Xar ~ Xom 7+ 8k
@ 24 19. 7~65. 4 45.2:43.04 92. 2~-100 06. 54 0. 5¢
@ 20 60. 3~95. 9 75, 6+2. 31 94. 4~100 98.2+0. 35
Hit t=7.94 ¢ = 2.038
r <. 001 0.0 <C P =< 0.05

. ENBEEW R FEH."PH > 005 W RE P >0.056, W FEH P 005, %5 ¢ £,
3 %P g

HAT, ATZ2IHMT2HRBE R ERMNEEREM New York M5 5.0 55 256 2 849 B
M- HRARET RO, FEZRFOCETENR NEXMFMERE, FEYRL
AR NFF RO HREM, RREY —PEATHETER TN L TERE, &
HEHZ AR EEE LM R, WE LM BSERRA ARG, FInaRENR
SLELRCR RO BT AR R R, BT . E AR ST . et R ARG S B R B, B
BRHILAHEE, T2 WRFOARGY BN BREYE T RPN ERLNV . @
FRFMA- AR R RRTR. USHERE LR ISTRAONE, BB ML ER
w5 et

AL B, SRENFTEMRLTHRGSH . GEST THHET, S48
i’y REHE R Boyum SEEIHER, SESEBEROESEREMN. E MNC ¥
(4.1540.67) X10°/ml, S3CHk [¢] IR RE -2, TRRF L SWET S mT

Harris %1980 Broxmeyer S8 B8 T B IMIRA 4 P8, 4 G TE 5, b T %
M 8274 50 5 A R BB 50~100 ml H 42~240 ml, HJ¥H 110 ml #1103 ml, R {TH% % 99
mi, JEHH 70~140 ml (RFE D, BXA—BARMERY TR —F BRI, Harris
TR B L 1077, MESEWEK, AN BE RS MNC B x5 B T8 N4
Ay, T Broxmeyer %W M B B FUIE AR L BB A M. RATHEE R &Y
Ficoll 2B MA M MNC, RN E 1.064 S ENMRBH NG SEH CDLERE Y
L. O77 SrH COIMIRAT 3 /% (W3 2), XOTRER L E 1. 064 (AN S WA £, CDF,
AW LL B I AT B, (R i 1 /38 R 3 CDL R, CDF, 40 B b B8 % 3040 B8t
3. WEERER. MBS TR, MBI SRR RV R
fie st R A1T o S5t R B R A0 el B, ST RB e T H 1. 064 ) Ficoll 4} G 4. 4R IS
T HTMBRER, H5D, UIRENTRELERSE, BRETHRE, a5,
7 AC SURELILE 5 e o8
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HXmBAERE. BRSERE—AXE., RITRAZWARGRERTE, UER
M R AR RAERE (RFE D, dFEITLEL, FRAMNRERRLUGK
W ERE-WEIEO N G ERSHET) 3R-RKAEARAKNERRESRE, W
MRS E R E R RN, TiE% 4 CR—20 CREE, #0765 KRR 40 HT [ i
OOl 14. 0T%H 19.07%) BWIEFEER, ENSHEQ (47.76%) M, HEHNH
BEBEE (P <0.001; % 3), X—455 1991 4 Makino %4818 7 fF PBSC M1%
HRFAGRER .

RITEXERBEAEE/ml HFERER, HRFEAREEY MNC, & 4840 HIE W KA
LM BEEREMTEEAEBR (PH>0.050F 1), B RIEFNPMERT (FE5X10°
~80X10° 1), RGWH 75 A dU IR B B & 8 B 754 HE R B8 B R R Ec R,
REBMHAHREGEET S . F 2X10/ml HE., HEHFHEFRPFAHTHRBR, FRARSH
PR BT MNC RS KBRS, LI@10%DMSO. 909 4 M\ EFRF R N
B, B EWEEY % 76.5% ., BEIA 5. 9%, SRIPFIOM (45. 2% 65.3%) H
W AT BB R (P <0, 00 RS ). XWHERIBFLEINEHFEEHEL, M
L A7 RS mch ey % K sl A e a9 s E . X R L MNC FRIER T 5 Harris %
A TEAR R

RAOIM TGRS UM FARBERMARME. TR, HRMFNL MNC 375 CDAU
Wt 40 1Y 43 B RORAE A B2 AT RETERGETE L, FIETIR L B A SshesE T A
B BN EE B AR R RE REER ARBE B MR TR,

£ % IR
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