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(i3] A rmEEfbil s i RmEREA] (RCC) OFERIMA A TNS —T, BILEOWP RSN E, BUIR
ORI ORI B AME 2 IR CTH 5 2 LA 5, 1 BoORMARMERRE % H&E L, BT ORIMIERE PN (S Y
i 1,200ml) T 2 MIRIMA L EICERTE L0 OMFIIARFELEZ 5.

D% - J5iE] K% 1572 58kg L Lo Bt E 18 A5, ARIMERK R (RCa) 12X v 3 ¥z RCC (41
600m! AHY DOFRIMERK) % 6 A H BT 2 mERIMLL, R - BORIEHB X ORI & 6 7 A T, IMiEsk,
M%7 )5 (sFt), =Y A0RIF Uy 2HAE L7 RCalZid, 11mH (1-RCa) E~NE+TF 4 7 Z4L CCS, 2
FH (2RCa) 1FREA TV EMARAAZFEFLO Multi % HH L 7.

[i#] 1-, 2-RCa & b MIMEIC 2 2 EIVEHIE 2 <, Hb IR I 11g/d]l BLE, 3 4 H B IZERIMLATAE 2 [14E
L7z, s-Ft I3 & RIMATEICH L 1-RCa 6 # A 61.8+202%, 2-RCa6 # H1% 77.0+295% DEIEICE T 5725 DD,
Fe#rh 12ng/ml DUFIC 7% 572 6 FIICB VT H Hb fHiZ M L 72. 2-RCa RILE %O RCC Ol Hb 1 20.1 +10.8mg/

dl THo7-.
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FE a2 T, MERAIOMEHE ML,
BT & 2R ORI DA RER S T
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MEDEEIMMO S & ) RIIMEZEST 52 &h b,
FRIMERK -] (red cell concentrates, RCC) 134%k
BICART 52 EpBashd. orRimIE#EIUE
EN 17 %BF O 400ml EMPRMLITHEE 22 D2, ¥ <
MifT SN2 FETH 5. oM, RBC @ 1 MERILED
BaY % RCC LA MK 5 & O IR REER I S5 A5 FE fta n]
HE & U, AE R M ELAS 1~2 [l O RRILE 5% WL
R o, MEMEREOBINMI O35 2 LSS h
5.

bIbIUITB A S IRMERK 4R 0L (red cell aphere-
sis, RCa) 12X 9, 1[ENZ4:m 600m! (24243 % RBC
(3 A7 RCC) # REIRINTE 5 Z & 285 L7275,
Al AR IS CAE 2 RIS 5 & & Db~ D 5%
%, FIEEBOMD»OHET L0 THET 5.
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Table 1 Baseline characteristics of
18 male blood donors with red cell

apheresis
Age (year) 35770
Height (cm) 1710+ 4.6
Weight (kg) 67.4+82
CBV (ml) 4,659 =461

numbers with plus-minus are mean +SD
CBV: circulatory blood volume

HeHEy L7z, Ml & ERANCAAL Y GEHFICL S
FMEZ 27 %8B, ZORERZERIZEICET S
fREREHIM SN T dh o 7

i o4, ORABY, @fE58kg DL E, G
BUTORMIEHEIZFE Y, @FRIMENEZ T ¥ (Hb) ®
FME 11g/dl DL, @RI O 5 KARSIE BRIl =
(Max.ECBV) 3EERILE =" (CBV) ® 15% LT, ®
AR =L CBY @ 15% LFCTH 5.

FRihEeE, b - ALKP - 6 o & AR T T
¥y — B LU EAMRRED 4 TG TH 5.

2. Hik

1-RCa Tix CCS M L, 2-RCa T3 A2 72
WRAYIVEELRILY v I %35 L7 Multi Compo-
nent System (Multi, Haemonetics Co.) ZfliH L, #
FEIZ 4 % 52D LN FMEIHE - /2. RCa B OFRIM T O
MFs LRI - R OFT UL, SlE ORISR R
DORERIIHE Y, MAEE RIME, migdk(s-Fe), ##k
K4k (TIBC), ¥R 2 uRTF ~ (free EPO),
M7 =V F ¥ (sFt) & L, MAITIRMAT & FROLEE,
1:8%%, 1, 2, 3, 4, 6 W HRiZAT - 7=,

1-, 2-RCa 12 & D TR X 17z RCC MEIRIZDOWTIE,
Ha MR IEEAZIC, pH, ATP, 2, 3-DPG, i Hb
(free Hb) IZFRIME £ S8 1 ), 7 8% F THlE L 7=

el DORAEMEOREREILIZ DOV TIE, 1, 2RCa
DA ORAE L FICHH O LER, WEF 217072 Wl
PR A EAEMEX, Student’s t-test 12 & Y 7o 72,

B

1. &

5 18 Blo4EHs, B, A, CBV % Table 112,
1-, 2-RCa OFEJERF DRI % Table 2 1278 L7z, FRIT
BRG] (NN time) OAICHEEE (p<0.001) 235 b,
2-RCa TlZ ¥ 34 ir ko 7=,

2. fHmFICHSh-BHER

1-RCa T, $RILATIZ HEIERPA R EE R 2 7501
%, ERFOBITEHICIE, REGRMFFCRED 7
YERRUOBA A BN A SNTAS, FRICILET 5 2 & %l
WA L7z, BRIMH - DN 5 VA4 ITIERITEAL
RO b h o7z BRINE 1 EBDINICHHER, %
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BIEDFRAD 2 BNZFRD HNI2A%, A PN HIE L 7.
2-RCa T, RILATOMZ T RCa £l oW T, &
R LA B, RNEEEHALBHNTHH3IFTHD,
F o1 PNTEIE - BRI &5 R E R 2, o 14
T EOFRIMBFICE AR E R ERIEL72A, KD
16 BNIXAFR 2 iR 2 I o 72, FERIF DN, v
A VIIEBEE R < BIFER & LT, 1 ANIcERInA -
BICEEOLFEOBNE LY, 1ICALZEERBD, 1
BNIFEHTEH S EALF TGN R WIRTESDS 3 H ik
Wl DA D 57205, TN IER L ALEZ T S
R ML

3. #MFEDOREBDZEFHZEI

WA ORI ZIL %2, 1-, 2-RCafii & Efith o 1
A%, 1, 3, 6 7 A0 (mean+SD) &, % RCa
HIEZ 100% & L723& o3l TR L7 (Table
3).

1-RCa Fii® Hb fli% 100% & L CZEB % A5 &, $Rifl
% (day 0)12 87.1£2.7% (MK F L, 1 # Hf412 957«
38%,3 H H#%1213 980+:4.9% L Hiflic £ THIEL 7.
ARIMERE L Ht i Hb fifi & FERICZE) L, FRiEREE
TIWMCVA14 H#%I121016% 2, MCHC 251, 3
B HHBIZ98% 127 572, s-Fe lIZMAZEDIKE L, ##
i1 A ABICHRARE (83.0+529%) &7V, 3H A%
113.0+604% ~& L, 6 7 HBIZIZRIMEICR - 72.
TIBC IZEZ OB BITEE LA L, 6 # AEICIERHE
IZHE L7z free EPO 13 1 38%12 163.2+37.9% L A HIC
ERHL, 37 HBIZIZ990+177% EHIMEICRE 72, s-
Ft &, 1-RCa Hifin 5 6 7 H % F TRt (% 4 428, 442
ng/ml) TH o7z 1 Hlx k< 17 FITDOWTHEE L 7.
PRI AT %2 100% & 55 &, 18 % 749+674%, 1
A 458+31.8% & bK< % %75, 3 7 AHt4ICIE
482+16.6% & InfEfEIm %/~ L (p<0.0001), 6 % H#
(2-RCa Hifl) (ZIZ {1285 U724, 61.8+202% (K3
fii : 50.1ng/ml, p<0001) \ZFF-72. WBCBIW
PLT OZAbIZ—#YTH > 7 (Table 3).

2-RCa RiOMAt X, sFt ZK& 1-RCa AifiEi i a4
LT/ Hb DR 1-RCa 2 & MRl E/RL,
1-RCa Hifli# 100% & LCT2RCa® 6 # HEE TH—
MO Z XRT 5 & (Fig. 1), 2RCa ® 3 7 H#I21d
1-RCamifEICIE L Tz, ZOfio Al D sFt
PAtZ, 1-RCa th &3 IZMARICHER L7 (Table 3). s
Ft i, I-RCaBFICEZ /R L7z 1 Bl % B < 17 Bl 2 x5
L, 3 6 HBIZOVWTIRINER KL 5724 B %
B < 13 BICTHERFL 7. 2-RCa HifE % 100% & L CHER
A5 &, 1-RCa k& MRk G 2779745, 1 8 604+
111%, 1% H# 545+280% L HIZIKTL, 37 H%
(213 59.9+31.4% ~ & M@ Z R L, 6 7 HRIIE S
HIZEHL, 770£295% (P4l : 365ng/ml) &,
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Table 2 Results of blood collection procedures by red cell apheresis
. 1-RCa 2-RCa X
Characteristic by CCS m=18) by Multi (n=18) 1-RCa vs. 2-RCa
Collection Volume# (ml) 4440+224 4436+6.8 NS
MAX. ECBV/CBV (%) 125+1.3 13040 NS
Collection Volume/CBV (%) 6.7+0.6 6.7+13 NS
N-N time (min) 36.9+0.6 40.3+34 p<0.001
CCS and Multi are automatic blood component collection system (Haemonetics Co.).
1-RCa: the first red cell apheresis, 2-RCa: the second red cell apheresis, Plus-minus
values and CBV are mentioned in the footnotes on the Table 1.
Max. ECBV and N-N time denote maximum extravascular blood volume and needle to
needle time, respectively.
NS: not significant at the 5% level.
#: additive solution included.
1-RCa £ & 1 D IRIMAHEND MIEEIER WET 2 7R L7z, LT, BEICHRIMAREIZ RSN, & RCC it

LA L, 1-RCaHifiz 100% & LT 1-, 2-RCa thD#
i L C i3 % & (Fig. 2), 2-RCa d 138 370+
14.0%, 1 51 A% 34.0+206%, 3,6 7 A #1213 %4 379+
248, 459=185% TH o 7-.

RCa 12 s-Ft fliA% 12ng/ml LI T L7z D1, 1-
RCa & <& 3% (#ijf4 : 24, 30, 33ng/ml), 2-RCa
HBTIEZ o 3fl% & 6 ) (HifEE © 30.3ng/ml, 19~
4Tng/ml) THo72. TN 6HIDE 9 [ RCa R
Hb fEix 154=08g/dl, 3, 6 7 H&IZ1Z4% 4 14.8+0.8,
152+05g/dl TH Y, 12ng/ml X V) &EH - 72H1® Hb
il (AifE : 154=08g/dl, 3, 6 7 A% : %4 152=0.9,
154+08g/dl) £ X% BD LR o72. L L, sFtikfl
H3ERE L7z 2 B, 2-RCa 6 4 B % Ok MERIR R R e
fENTIZdH %25 I M EMZ /R L7z %3, WBC & PLT
121, 1-RCa 4 L RO ELD A% FED -

4. ERFRMERRER DM & EFYZEL

CCS (1-RCa) & Multi (2-RCa) 12X W RIS N7z
RCC OMIRZ 95 & (Tabled), Ny 74720 D
FRINA R EMEE ) TH o 7225 FRIGE Hb &1t CCS
85.0+6.1g/bag, Multi 925+ 3.5g/bag & Multi D FH A
12% < (p<0.001), Hb BO¥—d RIFTH - 72,
Ny 7M7) ORI MEREL & I/ I3 B2
B oz, MAEFR O free Hb IR I, Multi 3R TIXIR
ME# 20.1+108mg/dl TH Y, CCS M 56.2+15.1mg/
dl ®36% (p<0.0001) E{KME T -7z, free Hb DR
FIZX 523 (Fig.3), L IC3BEM T Tl L TH 4
628+382, 1068+327mg/dl (p<0.01) &%V, Zd
Bk LM E R L, 5 HBUBED Multi FHRO1Z
I AMEAE A5 100mg/dl PLE & 7o 7258, HEETE
DOLNLGEoTz.

% =
Pkt ECcld, RCall kb 2 B, (HAD 4 HALIZ
FM4)RCC DFRIMLIE Double Red Cell Collection (dRCC)

FHDE~9%"H B\ 19%" &R {ATbNTWAH. FDA
DORIMIEHETIE 507 HhETH 5 Z &, AR i AL
&L B I HBILR R PRI & O FIAEIHES 2 &,
PRI 16 AL L, #5 (RCC) b EMEFITHAT
52 b EEDY AABB i3 FDA OFHEZ eI, $RIL
ARMBRE I D Ht<30%, Hb<10g/dl & Filll
EN(LEEMWZ HWI & E LY, Council of Europe (CE)
Tk, AR E >51 GEMLm#E >70kg), TR0 >
6 7 H, Hb>14.0g/dl (Ht>42%), ¥ o Hb=11.0
g/dl L LTw3Y,

DAEOBATORIMELRETIE, il ERRILE X
B 1,200m! LT EHZE SN TWASDS, ZoMRid 4
400mi $Rif % 3 H B ELIIZEA BT &, R
I 3 4 HZRETH Hb DSAifEE THEL w2 &,
% 724510 200m] $RIL % 1 A A4 ER I 6 RIS
LENMEECHELAL 2SI EVICH 72 Lizdso
T, AWFgETid, 1 MRS % 40 600ml #240 RCC
L L, ERFBIRIMET 1,200m! DN E L7z, 2512, 1
FERILE % KRB IC T 2 &, 84 E 298D THRE SN,
HENTIEZWIEIEELE. 2B, SHoBET
¥, 1, 2-RCa ®FRIME %O Hb i 46 11g/dl Ll E
&, CE o372 LT\,

2-RCa DFEEIE LN h o 72 3 HIOH I, 2 BiliZ
HfE, 1 BE 1-RCa #7 1H Aif (2 I3 2K g bos (T
JE) BRIz ETHo72.

Multi 12 & % 2-RCa ORMBFEPEZICEL o lzdD
i, EI7 T VEERUSOF R RIMEE 2 B L7272
DEEZLND.

18 1 RCa FEjtirf ORIFEH I, 1-RCa T 6 i1, 2-RCa
T2PNCALNTZH, WTFRLBETHY, oz
YRS AS 1-RCa @ 4 A5 2-RCa T 1 Bl L
7e®1F, RCa TIEIM/MIEREURE & FIBRIZ 7 T > B KU
BBV 72, B AHRILEE 2 B L T 5501 k%
L2 &lcEbe#z25N7 RCatk 1 AN O
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Fig. 1 Changes of Hb values (%) in blood donors before
and after red cell apheresis
-A - 1-RCa n=18), -@- 2-RCa (n=18) and bars (I)
denote SD.
1- and 2-RCa denote the first time and the second time
of red cell apheresis, respectively.
Hb value at 6 months after 1-RCa is equal to that before
2-RCa.
The changes of both Hb values after 1-RCa and 2-RCa
are quite similar.
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Fig. 2 Changes of serum ferritin values in blood donors
before and after red cell apheresis
-A ]1RCa(n=17),-@-2RCa (n=17, but n=13in 3 &
6 months)
1-, 2-.RCa and bar (I) are referred to the footnotes in
Fig.l, respectively.
s-Ft value at 6 months after 1-RCa is the same of that
before 2-RCa.

Table 4 Characteristics of red cell concentrates on the day collected by red cell apheresis

1-RCa (CCS) 2- RCa (Multi)
Characteristics 1-RCa vs. 2-RCa
Mean =£SD N Mean =SD N
Volume# (ml) 4440+ 224 18 4436+6.8 18 NS
Ht (%) 56.7+32 18 59.5+3.0 18 NS
Hb (g/d]) 19.1+038 18 209+09 15 p<0.01
Total Hb (g/bag) 85.0%6.1 18 925+35 15 p<0.01
Total RBC (% 10'2/bag) 27+02 18 28+0.1 18 NS
Total WBC (% 10°/bag) 1707 18 1507 18 NS
Total platelets (% 101%/bag) 09+05 18 06=0.7 18 NS
ATP (uMol/gHb) 42+05 14 41+08 9 NS
2,3-DPG (uMol/gHb) 11.6+1.0 14 10.7+1.0 9 NS
free-Hb (mg/dl)* 56.2+15.1 14 20.1+10.8 14 p<0.001

#: additive solution (MAP) included

ATP: adenosine-tri-phosphate, 2,3-DPG: 2,3-diphosphoglycerine

NS: not significant at the 5% level

*: Cf. Mean values of free Hb in MAP-added red cell concentrates drived from 400m/ whole blood are

8mg/dI.

BRSO HERERIZ, 1. 2RCagiczhEh 24, 1
BHZFRD HNZ2H, TN BRETHILET S &
L ME L7225, 20 X9 BdERid A iR i <o b 5 $%
M SRR DB EDDL L 17% BELHE? S h
TEY, RGKEAELRbDLEIZEZON R o7,
AT KE T dRCC %175 72 1,939 Flo#H &Y Cix, RCa
& OA MR O BIVE I FAESE, ¥ I0#5 CILBEE -
W - ORI 2 L, RERE TIRIRED
14.0% & AIMRMD 3.7% (L L THEICERTH 72
B, SR BEOBEICEZED RN F
oY T, iR - EEOBIEMIX dRCC 249,154
BlH 0.15% & EMERIMD 047% (L CTHREIE, >
72. 2O X DI RCa ) BERIZEE 2 S OA %<,
ZNEEMPFIMTITEZ D H 2w T VBN L S
WREVEASES <, AR - EEORIVERIE AR & [F

SEh LLAKWEEZEZLNS.

RIMERR DML, 1-, 2RCa e & bR E &
0, 37 ABIIZIRIMATR I FAE L7z R 513 & D
K (AAD 4 HAHY) o RCC IREUT b [l B 72 k)
ERTEREY IR TS, BHEORRRINED CBV
® 15% LT C, $Rifi#%: Hb O FHMEAS 11g/dl LLETH
AUZ, 11810 RCa 12 & 1) 41fi 600mI A48 RCC D
WA PAEMBT2 0T 2813, REeCE/RTES L

ZZobNb.
sFt I3 AR E VA, 1., 2-RCa O IHEIX
IRk E R L7z, L Lad s 67 HgomEs

RIS AL, TNENFEHED 618%, 770% &, 2-
RCa TRIRIMATAMENIZ S Db 55 X b B mET
HIEMIZH o 7. TD X H 1T sFt OREAME WL EIE
BEDRWZ L, BiCHELTwS?, L, s
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Fig. 3 Changes of free Hb values in the supernatants in red cell

concentrates during storage

1-, 2-RCa and bar (I) are referred to the footnotes in Fig. 1, respectively.

Day 0 denotes the day of collection of red cell concentrates by each

procedure.

Ft OEAED R L7z 2 B1Cid, Hb fEkRIE L2 00,
FRIMERFG B A ILMEAE N Tl3 B B DM TN 2 7R” L7,
BT ORI L HE N CTE2IM 400m] R MR FR I % 4 1
gL, Hb XN T S RMERIEBEMELTLTL B
BIAH D ENMENTVEY, TOEHKIZOWTIE
BT ETSLbDEE LS. —F, RCa & sTt
WERLTWAHEYIZL S &, s-Ft %20ng/ml U L
THMI70 HEFETORIMTD, FRillEO Hb &% 11.0
g/dl Y LICHERF T 2 2 LS BETH D L INTW 5.
[k 2 EADDBETH VR E0ITon T, S4Rlo
gt © RCa HifiEins<20ng/ml TH - 72D 2-RCa HiD
2BIDARTH o722 b, HEEICL Z d o727, 4
% Hb, s-Ft, RIMERIFE L D%, RCaZ D ED7
B A BRI e A= MLER ML % K L AT ) kg o % bz o
WTHE T2 ULERH L EEZS.

Multi #%1L® RCC 1%, EED free Hb 2 A% 20mg/
dI AL, RINVEBORERIEH -2 EZ NS
A%, 41 400mI % MAP il RCC @ 80mg/dI*¥ & 1
XEMETH -7 (Fig.3). DAEIZIE RCC H D free
Hb EEOHEIZ WA, CE OHEY TIZHER O free
Hb ##1E (ALORE) iZRMERkED 08% K (MAP
I RCC Tid# 40mg/dl 1ZHY) & s hTwb. 4,
Multi H3£® RCC 1% 1 #8112 309«11.1mg/dl &%V,
ZNLLEE CE OBE Tl A @ & 20 5. 21l 400m!
Hi3ko MAP Il RCC (& 38T 26+ 13mg/dI" TH %
Zlps, INELHABEFCTHEMEBIZONLERY
VOURNEEFND., ZOMOMERIZOVTIE, 4l

400m1 $RILH K > MAP I (Ht60.9 +3.4%, % i
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DONOR SAFETY OF COLLECTING RED CELL CONCENTRATES OF 600 ml
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Abstract:

Background: Red cell concentrates (RCC) would be required more in the aging society. Many blood donors usually
donate whole blood once or twice a year. It would be useful if they could donate more blood in a single donation.
Objects and methods: Eighteen male donors with =58 kg were enrolled and donated 3 units of RCC twice with a half
year interval by automatic apheresis (RCa) machines (Haemonetics Co.). CCS was used in the first RCa (1-RCa) and
Multi in the second RCa (2-RCa). These donors were asked the physical conditions and tested for blood cell counts, s-
Fe, s-Ft, TIBC and free EPO during 6 months. The RCC collected was tested for blood volume, Hb, Ht, RBC, WBC,
platelets, free Hb, ATP, and 2,3DPG.

Results: The donor’'s Hb and s-Ft values (mean £ SD) before 1-RCa were 15.3+0.8 g/d! and 87.2+50.6 ng/ml, respec-
tively. Slight citrate reactions were recognized by 5 donors during and feeling tired by other 3 after the procedures,
but recovered without medication. The Hb values in both RCa did not decrease to <11 g/dI soon after the procedures,
and recovered to the previous levels at 3 months. The other laboratory findings except s-Ft changed almost the same
in both RCa. The s-Ft values in 1-RCa and 2-RCa compared to their previous levels decreased to 45.8 +31.8% (n=17)
and 54.5 £ 28.0% after 1month, but reached 61.8 +20.2% (n=17) and 77.0 = 29.5% (n=13) at bmonths, respectively. S-
Ft levels with <12 ng/ml were found in 6 donors within normal limits of Hb. Free Hb levels in the RCC collected by
Multi were 20.1 +10.8 mg/d! soon after the procedures.

Conclusion: We consider that 3units of RCC could safely be collected twice a year with a half year interval by RCa,

although repeated donations might result in continually lowering s-Ft levels.

Keywords:
red cell apheresis, male donor, donor safety, red cell concentrates, serum ferritin level
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