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#EMEHAE hemopoietic stem cell B § © & 175
SERMIMAic &, ATFE,. circulating colony
forming cell (circulating CFC) & L TW < &M iE
ETsT LPaihsRBOHSATVWEY Y, 2LT,
Eiz, BHEOEEH S 0EEMIC—% L TREmF
ZLHMBET2LED, 2hi3, BHOMBEKES—
BRMLTVESDEEIONTELY?, LbL, #
DEFLEREN >V ToEELHBIERLASIhTL
Bw, E o, Bolt, BRICHFERBORMMIC b5
MEBMBENBEEL, Lvd, 0B EHIcItKT 3
BTHEENHON BRI - 72870 Ha Bk M
doBiiaGg, A5 THRMLE TIREECBLLTY

(bOD, ZOFRAEDEEFNERIEE: Bbh b,

—H, R 2AERAVLERTIE, RA<9RTE%
REET bR Ic B EEMEE M IS Colony Forming
Unit in Spleen (CFU - S) STEFEL 'Y, B¥ D B
REOBIC, Z0EEIcH s T ENBEIhTL
B ik BRML SHERBO < 2 okiylndic
b, PR EMBMEASEEL TV A, 2hidiEl
H#k D ontogeny DIIEM, S, MM OBITERYT
—ODBEEEZ SNTWE,. 2% b stem cell DE
MOEFEIMERTH 0, & ScIFH, B8 & &M
MAET BicohT, FHillhicHBEL, 4, 20
BALCIS UMb - RiE T2 L S hT V3", #HiE
W= 2 OKMIMFI<EAET 5 stem cell (FFFHICH
L, BBcEZEL>>% % stem cell &DE L
InTLBY,

CORBERLY, b MEFD, H50EHERE
I RS 5 SR, A O RRSINT I RS
PHDLER-THBY, zoMEERNTEI LI

feERL» SHERMOBMEEEEZ 5 LT bEET
HBEEZD. AWETIE, BEM, BLUFERE
IR OERIER - =2 07 » — U ZEHiERM B Colony
Forming Unit in Culture (CFU - C) D #: '8 % f& 4
DEHIOBREIL, FOBEEBES M L.

&8 & H

(1) xig

BREFEROER LD, ~ vy vINRERE i EEN
WL U 7o BRI (Cord Blood, CB) # W=, £JF
JHE, BLUTHHOBRMEGE ) &R
ELEH I nlOFMAET -1z, WHBE LB ZERN
DOFER, MEFEMICRAIERERD P - b0 %H
Wiz, BRAKHEIMIE 25 F 5 30 FoREREM L v
WU, #MEET~ Y v 2NE T - .

(2) WE&FIL, KM, BHELRO S8

AN YMBHEMABTICS%FFX b5y
(Dextran T 500, Pharmacia Fine Chemicals) #&
Y v EBREEHEEAEK (PBS) | B42EA&L.3TCT
oFE L. Bon LiE% Boyum'® o Fikic it
W Ficoll-Isopaque (Lymphoprep. Nyegaard & Co.
A/S Oslo LB 1.0TT)ICEREL 400 x g, 4 CT 30
SREG L. PEBICE S h i BigiiaE, PBS T
JEBEH L DB, McCoy 5A K Bk (Flow
Labolatries)ic BiF#e L 7z . Hr4 R & O R AFRASIM,
BEZHIK & PBS T, #E, &K L Ficoll-Isopaque
KEEL, ANz g:. ) B
RPER I L 3 EEROEFERIZV SR S 98 %L
LtTHoit.

(3) CFU-CTE=

Characterization of Hemopoietic Stem Cells (CFU-C) in Human Cord Blood. Yoshiki
Ueno, Department of Pediatrics, School of Medicine, Kanazawa University.
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Pike & Robinson © ~BREXRE' "%, POHRE
LRV, FEIE e FREMAMDK0.5 x 10°
¥ % 0.5 % agar, 20 % Fetal Calf Serum (Flow
Labolatries, F C S) it McCoy 5 A #5ith 1 mlFPiz 5 &
A%, Colony Stimulating Factor (CSF) & L 7.
PR aEgmE 1 x 100 7%, 0.32%
agar, 20 % FCSTOMcCoy 5 A ¥ 1mlic 5% T
&, 37C, 5% CO, TT T~ 10 A&, LA
#e5ic T CFU ~ CAHEE L7z, 40 Ll LoMiaR %
Zoo=—, 0~33rDbnEks 53Ry —-&LI.

(4) [BEIMmMCFU - C® dose response curve

TRz S B o R E 0.25 ~ 4 x 10° £ T
BEMIcHENL, co=-KREOMBRES . B
K3 RMIB D4 &, Messner &' YD FEICELTT
52FvoFL— FATRMEL, FEMRLZERVT
BohCcHEGEMMBMOE (@non-adherent cell
fraction) OFEHFIC>VWTEML .

(5) %M CFU - C ® growth curve

CFU - CoHEE%, &M%, lABEXVEH,
75 T &ick b growth curve 2187 B Ic&ical
NEZEBREAKL, 70=-OREFID VT bKRE
2MAT.

(6) fE=dl, FERKRRIME K OCRAFRKMO

CFU - CER

(4), (5) oEBREERIcE =, BFEIM, FraElRHY
M SEEL - BEigmlEo 1 x 102 B> DT
&, 10 AMEE% o o= —HEREE L. ERAR
WM > Wi s 5 CFU - Cadbnic o b
Bicdilx10°rE50H AL,

(1) ®ERoo=-_EREEK

Yam & Li¥ o -@§ & 2 GHALBERI o =—
DoBRERToN. BREZBIL, A74 K75
ZEiZ3 oL, OEHTKIERCIDEIF T A
PR HTERERATL NI ACEES . B
1z a-naphtyl acetate (Nakarai chemicals) % #H &
LCIHSRM AT 7 — ¥R TV, iz Naphthol
AS-D chloroacbtate (Sigma) & Fast blue BB salt
(Sigma) #EWTZEREER L. COHEICLD,
2sn7y—van=—@¥, BRI o=—RHK
geEmEnt.

(8) H - Thymidine B ERic k3 SHOR

E

Iscove LD HHEEMBIL L THW I, WRET S
B A & methyl —*H — thymidine (2.0uCi/m
mol, New England Nuclear, ; * H — TdR)
WuCi/ mlBEETFTTINC, 05MBEIRELLDS

Lig

100ug/ nli#EE @ cold thymidine (FIZE$ER) T 38l

L, MlagEsEEg Lo, CFU - CER%E
fT-tz. avro—n&LTH- TdR 2MA §1ic,
BHEORIEEIT»TCFU - C2EE L SR
BREXEVEHENS.

- SH (%) =
( sH-TdR 4o CFU-C

~SHTdR FLED CFU() %100

(9) Thymopoietin @41 CFU — C D#ifaE
Eicid 2R

B mEAEIa %, 20 %4ReRInE (FCS) 2848
McCoy 5 A ¥e#igth ¢ thymopoietin, 10ng/ ml 3t
T, 37T, 5 %C0;, 24 Wil &k, e L, RO D
thymopoietin W05, (8) K<l HE K
-7 ,*H — thymidine BB %{T\ . SHOLLR
AEELf. 3o - PBSERML, FE <
o4 BRI E Lo b DA Vi, ¥, thymopoietin &
G. Goldstein @tk Rt x h L FEFKEZR V1.

(10) ®WEXRSHC L EESE

Dicke 52" @ J % 12§ » /=. Bovine Serum
Albumin (Fraction V, Sigma) ® 35 % W/V, Tris-
aminomethan buffer (pH 7.2 ) & & {ERk L .PBS i
TH~1T%eHERL, SEERBERKRELL. Th
95 %0l BhcEiMECEBLTVE, &L
Biciy 1 x 10" roBigimlasiZEs €, 400 X g 4
C, 30 AMEEL L. Elk, Al EhENnD
B LD, v/ 70y b CHERAABRENL, LE
OBVWED, TRbEEDOHE»SIEIC Fraction 12
LV &L, $iKas, BEUCFU - CORMEET- 7.

(11) #EEERMEE (Sta — Put i) i & 2 a5 E

Miller & Phillips?? @Az & 2E LM e 5
Hi25E (Jones Scientific #,SP — 180 ) /M L 7.
gradient IS iIcd 3%, BXU 3N BFCS MV,

R S 1k, RRCLDREENS.

(P---4EiAD L&, P’ - i iIE R D L E, 7 TR EIE
hotsE, g-@mLH (1 x g, r--HEo$kE)
S0, ILEEEOBEOEI LD ILBEENRL
AT LAEFIBL, MEESETELLOTHE. TOF
HEiekhBohiz&NEIc>&,CFU - COERP =
o= —HNEOKEEETT- /.

(12) B#E CFU — C & D H#, #3t
EREHOKER, MEFMcRELRD U720
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Fs Ll FophRoBREgmIaE Y, Hik (4)
&0 (1)l b0 LEBOERETO, BEH,
HB5VWERFERARMBO,LSBOSNAERE LE,
L. TomiE, BEINCFU — C oot ¢l
RBEZEET R, M, CFU-COBE, B8LU¥zo=
— O LRI BRI, KM, Bl bR T
ReEBR%, 10 BEIIT- 2.
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(1) W% CFU - C ® dose-response curve
(1)

fTEMIE 4B\ 72538 non — adherent cell (NA
cell) % RALIE 0 BiZ M fa unseparated cell (US
cel) DEF VT, mMLMIa L EREN 3
CFU — CHoMiEam L. mBtL b, ZORZRIZE
SEBELIEFENE S, RNMIEK 2 X 10° T, &
FEMMICHEMT 225, MK 4 X 1008 B &,
US cell <%z CFU - CHOBDHR SN,
—7 ., NA cell FE T}, T D CFU - C #Hod
HEBEs NS, B FEMIasCFU - C o ¥
KRS OBEEEZ TOWSE T EAIREE N, C
DEERLYD, HROERICE VT, K%l CFU - C
i, RAEOHZMIaE AV, filasi 1 x 100& LT
SER L 72. dose-response curve (3B BT & RN
¥, 1~2x10°T75r—&R0, 0Ll Hiak
e LThd, CFU - CHi¥med, G LARBDL
TWL . (f&EEE (BiTtRERC~I/077>—-VThH
3) DEBIT-OVWTH, BRI 3 LEKBOBEE

200

°/, of maximum from US

100 ﬁﬁ',W,y, AAAAA T‘“_h‘“%

Unseparated cells

x10%cells

Fig. 1. Dose-response curve for CFU-C from cord
blood. Each point represents mean with standard
deviation of colony-forming cells from unsepa-
rated fraction (O) and non-adherent cell fraction
(®). Data normalized to percentage of level with
maximum frequency of CFU-C from unseparated
cell fraction. (n=3)

NEEINTED, FEMRE, B£5<{~<207 7~
YO in vitro TOMBIBEMLBERMNTRIERL &
Eiohi.

(2) W% CFU - C @ growth curve ( [ 2A.

B)

B2AIRLED, 2 0 = - HIIEBEGE, 33
ERMCHENL, MBEEKREEGD, Lk, B
LT~ 7 BB v ERshso0=—3,
TEH»S WWEERT TR TS - IcELTH D, KBS
MCFU - COFHBRIEWMCFU - Crk LBV &
BRMmote. —H, 27325 —d, EhtvB, &
BIHBCRAEE LB LML, g0 = —HRMR
L7525 —ERMEEENICR->TVWEEEL LN
fo. &7, ZEBREBIKLDTIo T —Yoo=—F
A% #0 #8 macrophage colony-forming cell M -
CFC) &, BRI o v = — A # ki granulocyte
colony-forming cell (G — CFO) ic ¥ L T,

100~ A +
£ Y
3 ki 5,
E + ..
B
: Ty
s 50 * _____ )
cluster
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€ 80 B macrophage
(] ! / colony
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Fig. 2. A. Growth curve for CFU-C from cord
blood. Each point represents mean with S.D. of
colony (O) and cluster (@) from 7 neonates.
B. Growth curve for subpopulations of CFU-C,
macrophage (O) and granulocyte (a) colony.
Data shows the percentage of these subpopula-
tions on each points.
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growth curve A< LHHE O MICHBFOHEE v 5 —
YIREMNBSH, BN CFU - CoREihE 48 8
CFU-CozhihEBhsZ &M -CFCORAE
Ny —vigKigahTwatzpEBEbni., (F2B)

(3) HWFFd, FraRRmils K CEFERARMID

o CFU ~ CER (K3)

B CFU — C it BMmiE 1 x 10°H720, 305
208 sy yEERL, FH,03.4+£57.87T
Hofo. FHEREEMEMCFU -C 12 3 AE A 29.8
164, TEEMST.0 7.2 BB BDPLTVE T &
A5 ot EEBRARBIMCIE, RmMEEE 1 x

®
200
®
Y]
= @
wY ®
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Fig. 3. Number of CFU-C in cultures from cord
blood from infants 3 and 7 days old, and from
adults.

g

10 ELTCFU - CEEELRM, 11.2+10.2TsH
st B3 TREEAERRBIO MIZmIEE 1 < 10° &
DIMBLT Yoy b Lk, /NBOEEE TR, 1 X
10° Bkzfmiads 72 v, 141.2 £ 36.10CFU - C MR
ah, B CFU - C 3 EETR, ool uvbon,
BHICLEMT 2 CFU - CA2EELTW A0 D b EY
shifc.

(4) BECFU-COoo=—HNEOKRI(E])

BEm, KHlskvEHLOBERSN o=~
wxtL, “ERHEAITL, vru Ty —Yao=—,
MR o=—, Ré&oo=~ (ZEEOMIBEL K
BEnb60) DZFICHHEL, TOHEHEERLI:.
BEs & osERERMENTE, WiFhbeso7
r=Vao0=—-MNT0%BRIEEERELEDTVE DI
L BRACKRIM T ic BBk o o =~ A9 80 %L1 E
ehEw Tz, EE/NEES CFU - C TirBlkR Ik o
D=2—DEHAHHRITE8.3F 6.2 BEFh Koo =
—BEDTEMATHY, OERMEINEADRMINI
BEMENTWEZEbEZ SN,

(5)B5%1 CFU — C o cell cycling O#EH(# 2)

*H - thymidine B ERICL D EH L 2KFH 0
CFU-CoSHiol®I219.23.8%THhHb, B
CFU-C®30.0x7.T%icHdzL, EiEch 1.
RICERE M oted, M - CFC B8 XU G-CFC X
ML, SHoREEHTSLE, M- CFCiX16.7 +
3.3%, G-CFCix27.2x54% &0, FHEM
CFU - Co SHloURMEMETHIDIE, w70 7
r=vYao=—DFtELE&bE, M - CFC @ cell
cycling state # XML CTWa &EL St

(6) Thymopoietin ® cell cycle i 4 2% 8

(%3) ‘

FAERBOSMEE KR, &3 0IEHRREFs®E<

BSd 2 & WS ER Ly, WRERFO—TH 3

Table 1. Differentiation of CFU-C in cultures from cord blood, infants 3 and 7 days old, and
adults. Characterization of CFU-C was determind by double staining method for esterase
activity on 10 days culture. Data represents mean percentage with S. D.

of CFUC Meiony & B oy colony.

cord blood 60.0+4.6 35.6%5.5 4.4%+1.5%
3 days* 68.8+2.9 26.5£0.9 4.7£1.9%
7 days* 71.4%4.8 21.4%+3.9 7.2%£2.1%

adult p. b.** 10.2+7.6 82.6%12.3 7.2£5.2%

* 3 days, 7 days ; peripheral blood from 3(n=5) and 7 (n=3) days old infants.* adult p. b. ;

peripheral blood from 5 normal adults.

TR
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thymopoietin®” % i\ T, B4 CFU — C o#fa @l
T ABRERI L. FOKE, X3 CFTW@
¢, 10ng/ ml® thymopoietin ® &whpic & v, B8
CFU - CTRELEBBT VI bbb o TS Mm
CFU - CTREERO SHolkRoMmMbET b, »
2 CFU - CHoB R 1.

(7) BEQEREC L 2@E28 (F4)

BEWMCFU - C i, B CFU ~- C LR UL AE T
B Fraction DIcHE 6B N LA, Fraction
I, s, zhZh 15 %HiEAHmLTHD, K
fishicid, 2 EBEHEORGACFU-CHELEL
TWaEEZL LN,

Table 2. Proportion of CFU-C in S phase in cell cycling determind by *H-thymidine suicide
method. Each experiment represents mean CFU-C numbers with S.D. in cultures with or

without 3H-TdR.

Experiment Without *H-TdR (28‘%}; /amHldeR % inS
1 158.0+8.7 138.04.0 13.7
2 59.3+9.9 46.6%5.0 17.4
3 56.0%2.8 4.042.8 21.5
4 128.010.1 96.0+11.7 25.0
5 24.5%4.5 20.0%1.0 18.4

19.2£3.8

# The percentage of S phase in bone marrow CFU-C was 30.0+7.7 (mean=+S. D.)

Table 3. Effect of thymopoietin on the cell cycling of CFU-C in human cord blood and bone marrow.
Mononuclear cells were pretreatment with thymopoietin for 24 hours, washed and cultured an addi-
tional 10 days for measurement of CFU-C. The percentage of CFU-C in S phase was determind by
3H-TdR suicide method before and after treatment with thymopoietin.

Cord blood Bone marrow
Treatment ‘
Total CFU-C* Total CFU-C**
(% of control) % of S phase (% of control) % of S phase
Thymopoietin 0 100 % 17.4+4.5 100% 31.6%8.2
10 ng/ml 68.5t15.8 32.9%9.9 100.5%9.8 30.6%3.3
(p<0.01) (p<0.05) (NS) (NS)

* mean:S.D. (n=5) * meantS.D.(n=3) NS ; not significant

Table 4. Distribution of CFU-C by the various albumin concentrations of the gradient. The
number of cells collected from each fractions was counted and prepared for measurement
of CFU-C. Data shows mean percentage of mononuclear cells and CFU-C numbers separ-

ated by density gradient with S.D. (n=4)

Fraction I?g;?ﬁéga“ge % of MNC £ S.D. 9% of CFU-C£S.D.
1 <1,048 10.7+5.5 15.2%8.9
11 1.048—1.052 26.8+3.8 67.8+15.7
m 1.052—1.056 27.5%7.3 14.4%9.4
1.056—1.060 15.3%6.1 2.6%2.3
v >1.060 19.6%6.3 0.1%0.5
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(8) EEFZLMEIE (Sta — Put #) o & 2 4ias
(X 4A.B, K5, #&5)

EELEHRC L ANEICbETE, RI4AWFEL
remEoNEREERLE:. R4B TR, SSEE
o, BERIER, BB, v voERESEL, ToahE,
FNThMNED L N— v b CHRDLIY, HEERE
ORI BH LD, BEHIER, BIR, Voo, H
BHERcSEshTOR. £, FFEEKS>WT
CFU - COSEBAT\W, Z0NFHER 5 wRL
Bant-ov=—I3, RC_ELREEEL, Tota, M
—~CFCH+U G~ CFCIRI L THRET LA, 0T
b, 7.2m/hr icE—h2B—O -7 % ->T W
fo. C OFER, B0 FETRIE L B CFU - C
DIBEE T A /hr &, HIELDBREEEABLH
BOEEES DT - 1o, RIC, HEEE, 4mn
/hr 5 14 /hr Ofic>WT,  SSEEBICM -
CFC, G- CFC, Mixed CFC 0#|& %K 5 icmL . ik
MEEAAE (B> T, G- CFCo#EIaH, b

8 A

Cells x 108

100

50

°J, nucleated cells

Fig. 4. Distribution of human cord blood mono-
nuclear cells separated by velocity sedimentation.
A. Absolute number of nucleated cells recovered
per fraction. B. Morphology of cells as percent-
age of all cells per fraction. (®—@) Granulocyte,
(a—4) Monocyte, (O—0) Lymphocyte.

#

THTIEDH BHEMT BERERD .

% =

MG fA A & #rd R h W THihic o s
MRAASERET B O & R REREMIe®, BH LY
Oan=—EREOKRFTLOPAEXSHLTHE. LAL,
COBMCRON A RMME MBI circulating
CFC OME 13, AWETHHE S hIcil» il < RAXK
Wi, »2ViE/NRERihoREREE, PEDR-
THD, f-T, ZOEBEFNEROBAOEE LR
EBHT EMTPREEN.

Gidali '3k A = 2D circulating CFC @ %
FHE AL maEEEOBE» o, COERHlPIE
A, BHRMmiaodTh, eeafkie
Akl TRThR EHERL TV A &1,
=% 2T HIEAES S FERBIC ) U T O HRHEE
MEIMANCFEET 2 2 MBS TV B A, Moore
SR BEAREERV ISR S, FiER<Y 20

100~
9o
80—
£ 70+
£ 60
% 50 total
E Lol {100
S 30 —90
< 20 —{80
10~ {70 =2
o —60 &
macrophage —50 g
100 —140 3
90} —30 §
80\ —20
£ 70 10
£ sof- o
= 50t granulocyte
E Lol
S 301
° 20f
10
0

12 10 8 6 4 2
mm/hr
Fig. 5. Profiles of total, macrophage and granu-
locyte colony- forming cells separated by velocity
sedimentation in 10 days culture. Data normal-
ized to percentages of levels in fraction with
maximum frequency of colony-forming cells.
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AEiic Ron 3 8Mia i R0 EERkTH A
HEMBRRTVE,

LrL, e bDBRER, $2 0 3EHNAEHTH
HRRMIIFICHEET 2 BMIas, LR oNE» o8
B~ DB OBITERL TWA ET B 2RI H
5. HH, EHEDIT->LERICBLWTEONES
MCFU - CoR2 EHEBHMCFU — C O &
HELIbDEEEDTEREWCR LA, ERNICERE
HERHEIC & 5 CFU - CoR%, MELME (Sta -
Putit) ic& 3 CFU - COLMEEICTE S £I3 R 5
nigh-to, 22 0FEFNTBSLCNEEHO o0 =
—EEMEOEEPCLECEEDOZF LW LH550H
st —h, BEMCFU - CofEdEor — 213
UHBET, BMCFU - Co [0 HIlbkRTEL , 2D
SHOBLEE SMrCEBIcHL, BETH -1
COFRRBERBICLZ 20 —NEOR M S,
4% CFU - C M — CFC Bt 45, i M
- CFCOMHEERMm L TWA LD EEZ LN 2D

BRicM - CFCHBAITH 2 L WHIBEER, £/, K%
M CFU — C KR, v 707y — VRAEKS A
OHRTH, B LRECHZ I EETRTLD
Tho, &2EL LTS, 20 self-renewal O 111255
WEEBEAZDZEBEW, M-CFCHG~-CFC&b,
EoIALLEBHETH B E WS T & IE, Metcalf
5 OfT - 1z single cell transfer study?®® %, & ¢
i3, Thy - | HEOEMNE WVZERRTH BT L4F
B L T, Fluorescence — Activated Cell Sorter
(FACS) 12 & » THHE L - MBRADFERR 7S8R 5T s & & BH
EonTHB. L L EFIPo CFU - CHE,
RS L IENBMABTS B & 2TEHT 21034
%, invitro DIEBRTH LT EOHRE P, Hui
To=—FBRFEEOHESERL TW BEND
3 EBbHiL 3

EIAT, B (RY) WiRLickdic, FHE,
HafREFD—-> T % thymopoietin 8 & Ifl CFU
~COSHOhBAEEY17.4 %0 5 32.9 % & EH

Table 5. Distribution of CFU-C subpopulations. Each fraction separated by velocity sedi-
mentation from 4 to 14 mm/hr was collected and cultured. Characterization of CFU-C was
determind by double staining method for esterase activity.

sedimentation 9 in vitro colonies
velocity
(mm/hr) M* G* Mixed
4 58.3 36.2 5.5
6 57.2 37.6 5.2
8 56.3 40.0 3.7
10 57.4 37.0 5.6
12 51.4 44.8 3.8
14 46.7 48.7 4.6

*M ; Macrophase * G ; Granulocyte

Table 6. Comparison of characteristics of CFU-C between cord blood and bone marrow

Cord blood Bone marrow
CFU-C “FU-

CFU-C/1x 105 cells 93.4+£57.8 141.2%36.1
Colony size Large Small
Dominant colony Macrophage Granulocyte
% CFU-Cin S 19.2+3.8 30.0£7.7
Sedimentation velocity (mm/hr) 7.2+0.1 7.4%£0.2
Peak of density gradient (gm/cm?) 1.048—-1.052 1.048—1.052
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cEmMsEsc LEBELL. Chicky, BEHM
CFU~-CiEBHCFU-CLIAE LA IKRIY,
thymopoietin 252 ® CFU ~ C Oi%5 1 & T L
BUWREILHS B EMVREE NI F 7

thymopoietin LFiIEF 2T Eic X » THES 1
2. COEEMCFU - Co S kR EMIE,CFU
— COYDELEE->TVH, CORDIEZIR
=—HEOELRR S hIEh - 1%,

Bigic, BERREL LT, SERE%EHOME
OERMIM&E Y ERsShs o=~ 7 7 -V
o=—BHTHEIENMOATVLEY, EEOER
ci BT, O CFU - Cof60 %A~ sa7 7
—vop=—ABRLTV:. SERSHEHEAIN
BTk, COT & HERN monocytosis b7 5 L
T # v myelomonocytic leukemie & @ R[5 &% fE RE
EhTLAY, HEEE LTHVWIEREEELTSED,
CFU -~ ClkBidvsnrr—vao=—0O&EMLE
b, APFETHE >hici - I CFU - C D%
HITHEMU LTV R T L IEEBREREY

& B

BRI RS ROEMBMIESEET 505, €0
WEOMREAAE OhIcT A DI in vitro 7 2
=—FEERY, FEmHo CFU - Cixt LE~
oREEMA, LUToERER..

1. BEMCFU - Cik 1 x 1B s D,
93.4£57.8 CHH , BHICHLLOPEETSH -t B
HREAFRIME D CFU - CRIEER, 2 EDP L,
TEHECRBRARKMOEIES - 7.

9. BRENZao=—0OREE, BHERELR
o, BEMmciEM - CFCH&TH D, colony
size DR EVI &P, SHicHIHBENEVE L DK
2 CFU — C o%#id, co M - CFC DHEHE % KB
LTWBbDThH-to. &, JOBBEBHERER
#Wio CFU - Cics| &b TV,

3. —%, B¥MCFU - COBEARFEICLS ¥
— 7, & 5\id Sta — Put iz & - THISE L i ibies
EREENIEEHCFU - C LERETHY, T Ok
BOBERIEKEREQOLVILERLE.

4. EBBECFU - Clch#i LBV, BHIMCFU - C
oSHoHRE, WREFO—DTH D
thymopoietin AE B & 78, & # CFU -~
CiesLTiRA CoBTERIR ST, BHMIP
oh%EEERFEETFOLELZIBVRECH 2
EEZ LN,

CHODERIDIFEMPICEE T 3 EMEBMER

g

(CFU - C) i3, EB/NRBRCFU ~C L3P BHR
StEEEATRL, ThiREAr SHFERMICET 2
EMOBERERTLOEELONIY, TOEEN
EREOMBRSEORETHS ).

BAKRA S ES, RN, ARMTEVE LABMED
B cEL BBV LET.

$ 1. Wi, SREAHBAE VLS & & LI NRE R
1 U s NERDE 7 v — 7 OER, WU HE B O BRI
sz LEd. BRI thymopoietin Z#8t L TV 12 0
-. G. Goldstein fit, He< %M EMEH TV ELLR
RAFREERANAROBRICHELRLET.

X [

1) Levine, R, Whang, J. & Tijie, J. : Persistent
mitosis of transfused homologous leukocytes in
children receiving antileukemic
Science, 142, 13051307 (1963)

2) Barnes, D. W. H. & Loutit, J. F. : Hemopoietic
stem cells in the peripheral blood. Lancet, 1,
1138—-1143 (1967)

3) McCredie, K., Freireich, E. & Herch, E. : Early
bone marrow recovery after chemotherapy

therapy.

following the transcusion of peripheral blood
leukocytosis in identical twins. Proc. Am.
Assoc. Canc. Res., 11, 50 (1970)

4) Barr, R. D. & Whang, J. :
cells in human peripheral blood. Science, 190,
284 — 285 (1975)

5) Ragab, A. H,, Gilkerson, E., Myers, M. & Choi,
S. C. : The culture of colony forming units

Hemopoietic stem

from the peripheral blood and bone marrow of
children with acute lymphocytic leukemia.
Cancer, 34, 663 - 669 (1974)
6) Chu, J. Y., O'Connor, D. M., McElfresh, A. E. &
Mueller, J.

: Peripheral White — Blood — Cell culture and
leukemic relapse. Lancet, 1, 962 — 963 (1976)
7) Richman, C. M., Weiner, R. S. & Yankee, R. A.
- Increase in circulating stem cells following
chemotherapy in Man. Blood,47, 1031 - 1039
(1976)
8)Kundtzon, S.: In vitro growth of granulocytic
colonies from circulating cells in human cord
blood. Blood. 43, 357360 (1974)
9) Prindull, G., Prindull, B. & Meulen, N. V. D. :
Haemopoietic stem cells (CFUc) in human cord



pEssime> Hemopoiesis 1283 2 548 51

blood. Acta pediatr. Scand. 67, 413—-416 (1978)
10) Fauser, A. A. & Messner, H. A.
Granuloerithropoietic colonies in human bone
marrow peripheral blood and cord blood.
Blood, 52, 1243—-1248 (1978)

11) Gidari, J., Fether, I. & Antal, S. : Some
properties of the circulating hemopoietic stem
cells. Blood, 43, 573 -580 (1974)

12) Maloney, M. A. & Patt, H. M. : Migration of
cells from shielded to irradiated marrow.
Blood, 39, 804-807 (1972)

13) Moore, M. A. S. & Metcalf, D. :
the haemopoietic system ; Yolk sac origin of in

Ontogeny of

vivo and in vitro colony forming cells in the
developing mouse embryo. Brit. J. Haematol. 18,
279-296 (1970)

14) Moore, M. A. S., McNeill, J. A. & Haskill, J. S.
: Density distribution analysis of in vivo and
in vitro colony forming cells in developing
fetal liver. J. Cell. Physiol. 75, 181 —192 (1969)
15) Boyum, A. : Isolation of mononuclear cells
and granulocytes from human blood. Scand. J.
Lab. Invest. 21, 77 -89 (1968)

16) Pike, B. L. & Robinson, W. A. : Human bone
marrow colony growth in agar gel. J. Cell.
Physiol. 76, 77 -84 (1970)

17) Koizumi, S., Yamagami, M., Ueno, Y., Miura,
M. & Taniguchi, N. : Resistance of human bone
marrow CFU-C to high — dose methotrexate
cytotoxicity. Exp. Hematol. 8, 635 —640 (1980)
18) Messner, H. A, Till, J. E. & McCulloch, E. A. :
Interacting cell populations affecting
granulopoietic colony formation by normal and
leukemic human marrow cells. Blood, 42, 701 —
710 (1973)

19) Yam, L. T, Li, C. Y. & Crosby, W. H.
Cytochemical identification of monocytes and
granulocytes. Am. J. Clin. Pathol. 55, 283 — 290
(1971)

20) Iscove, N. N, Till, J. E. & McCulloch, E. A. :
The prolifirative states of mouse granulopoietic
progenitor cells. Proc. Soc. Exp. Biol. Med. 134,
33-36 (1970)

21) Dicke, K., Spitzer, G., Verma, D., Zander, A.,
Thomson, S. McCredie, K., Peters, L. J. &

Vellekoop, L. : The use of autologous bone

marrow transplansplantation after high-dose
cytoreductive therapy in various types of
malignancies in man. Experimental Hematology
Today 1979, Springer — Verlag. 221-230

22) Miller, R. G. & Phillips, R. A. : Separation of
cells by velocity sedimentation. J. Cell. Physiol.
73, 191202 (1969)

23) Kurland, J. I, Bockman, R. S., Broxmeyer, H.
E. & Moore, M. A. S. : Limitition of excessive
myelopoiesis by the intrinsic modulation of
macrophage-derived prostaglandin E. Science,
199, 552 - 555 (1978)-

24) Zipori, D. & Trainin, N. : The role of a
thymus humoral factor in the prolifiration of
bone marrow CFU—S from thymectomized mice.
Exp. Hematol. 3, 389 - 398 (1975)

25) Lepault, F., Dardenne, M. & Frindel, E.
Restoration by serum thymic factor of colony-
forming unit (CFU - S) entry into DNA synthesis
in thymectomized mice after T — dependent
antigen treatment. Euro. J. Immunol. 9, 661 -
664 (1979)

26) Sharkis, S. J., Spivak, J. L., Ahmed, A,
Misiti, J., Stuart, R. K., Wiktor-Jedrzejczak, W,
Sell, K. W. & Sensenbrenner, L. L. : Regulation
of hematopoiesis ; helper and suppression
influence of the thymus. Blocd, 55, 524 — 527
(1980)

27) Goldstein, G. : The
thymopoietin (thymin). Annal. N. Y. Acad. Sci.
249, 177~ 185 (1975)

28) HmFE—, BIRFH, SEREA, HEHX, &
BX: BEROKMMA I 3 EMBMEOLE .
E¥obHwd, 100,678 — 679 (1977)

29) Metcalf, D.
granulocytes to macrophages in bone marrow
colonies in vitro. J. Cell. Physiol. 77, 277 — 280
(1971)

30) Goldschneider, 1., Metcalf, D., Battye, F. &
Mandel, T. : Analysis of rat hemopoietic cells

isolation of

Transformation of

on the Fluorescence-Activated Cell Sorter. (1)
Isolation of pulripotent hemopoietic stem cells
and granulocyte-macrophage progenitor cells. J.
Exp. Med. 152, 419-437 (1980)

31) Haskill, J. S., McCneill, T. A. & Moore, M. A.
S. : Density distribution analysis of in vivo and



52 et

in vitro colony forming cells in bone marrow.
J. Cell. Physiol. 75, 167 - 180 (1969)

32) WIIEX :In vitro TOMER O & 5314k,
Acta. Haem. Jap. 36, 445 — 456 (1973)

33) Metcalf, D. & MacDonard, H. R.
Heterogeneity of in vitro colony- and cluster-
forming cells in the mouse
segregation by velocity sedimentation. J. Cell.
Physiol. 85, 643—-654 (1974)

marrow

2

34) LHBHERSH, LWEEE, ZHERHK, NRE—, &0
£ :Thymopoietin ® granulopoiesis & k¥4 &8
oW T (DiGeorge EEHO—FIZEWH T), 5 2210
HABERIMEF SRS (1980, B CHR

35) Altman, A. J., Palmer, C. G. & Baehner, R. L.
: Juvenile “chronic granulocytic” leukemia ; a
panmyelopathy with prominent monocytic
involvment and circulating monocytic colony-

forming cells. Blood, 43, 341~ 350 (1974)

Y

S——



s S A SRR

s> Hemopoiesis 123 2 #ge 53

Characterization of Hemopoietic Stem Cells in Cord Blood. Yoshiki Ueno, Department of
Pediatrics, School of Medicine, Kanazawa University, Kanazawa 920, — J. Juzen Med. Soc., 90,
4353 (1981).

Key words: Hemopoietic Stem Cells, CFU-C, Cord Blood, Bone Marrow
Abstract

In this work, some properties of the hemopoietic stem cells (CFU-C) in human cord blood and
peripheral blood of neonates were compared with those in bone marrow cells from children
without any hematological abnormalities. Mononuclear cells separated from cord blood, pe-
ripheral blood and bone marrow were cultured in double layer semisolid agar gel using human
peripheral leukocytes in feeder layer as'a colony-stimulating factor. After incubation for 10-14
days, colonies containing 40 or more cells were scored.

1. The granulocyte/macrophage colonies in cord blood began to appear in 3-4 days of culture.
The number and size of colonies increased gradually until 10-14 days of culture. The number of
colonies in cord blood was 94.3 + 57.8 (Meant 1 S.D.) per 10° mononuclear cells, which was
slightly less than that in bone marrow (141.2%36.1/10° cells). The number of colonies in
peripheral blood decreased promptly after birth and almost disappeared by 7 days of life.

2. Most colonies in cord blood belonged to the macrophage colonies (60.0 * 4,6%) that were
identified by the double staining for esterase activity, whereas those in bone marrow largely
belonged to granolocyte colonies (88.3 £ 6.2%). The growth curve, colony size and turnover
state of CFU-C in cord blood differed to some extent from those in bone marrow. These
differences seemed, in part, to result from the dominancy of macrophage colonies characterizing
CFU-C in cord blood. '

3. Cell separation experiments with the velocity sedimentation and the density gradient methods
indicated no differences in the cell size and the specific gravity of CFU-C between cord blood
and bone marrow.

4. The cell cycling rate of CFU-C in cord blood was remarkably lower than that in bone marrow
as judged by relative proportion of CFU-C in S phase which was determined by 3 H-thymidine
killing technique in vitro. However, the treatment with thymopoietin, a kind of thymus humor-
al factors, increased the percentage of CFU-C in S phase in cord blood to give rise to a level
comparable with that in bone marrow. In contrast, thymopoietin showed no appreciable effect
on the cell cycling rate of CFU-C in bone marrow. Thus, it was suggested that the hemopoietic
stem cells in cord blood might have a unique property being triggered into cell cycling under the
inductive influence of thymopoietin.

From these results, it was clarified that the hemopoietic stem cells (CFU-C) in cord blood
were different in some aspects from those in bone marrow. However, further works are required
to elucidate the precise physiological and functional significance of CFU-C in the peripheral
blood in human neonates.



