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HERN L0 THRET 2,
POE Ry b S
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Fig. 1 The schedule for preoperative blood dona-
tion and r-HuEPO administration.
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3) Briufi

REOLIEATET 2 B8ATH SBR%A L, 1 [400ml @i %
it 2 BT - 72, r-HuEPO #: 588 (1 ) TiZ, KRN5702
ZEFOIO 1 BEED 58 1 BOEE T, HiRk528D
TEH3EI%E Ui, &/ Brmbass 1 BRRT & FiE
B¢, 2fcREOA 210mg/RH) 2&5 L7, B
¥ r-HUEPO#ED A7 ¥ 2 — N %57$ (Fig. 1),

F2MEDEMBOREEIBELEEDS A FF4 iz
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PRI 0g/dl R OBE R T RE O M ClrmME %
HBE LT,

4) HwNEHE

BFIMEAR I 1R S L U FOMEBE % 1T 72, Il
& (RBC, WBC, Hb, Ht), &b (T.P. Alb,
GOT, GPT, LDH, ALP, BUN, Cr, Na, K, Cl,
Fe, UIBC, 7 x Y9 ), &E#EE (PT, APTT),
HERFRIMERS, MY Xu R F  BEDY, £/, 8
M=% (Anemia Recovery Rate)'? (LLF, ARR)
PUTORTEE L,

ARR (%) =

RPHHbETE—EBED Hh K TE**
¥I39 Hb fif X 1 =] %

*1EERMH7 0 OFH HbETE=

PRI E X FRMERTO Hb (&
RIERIMEE (AEx1/13)

RO Hb & T & =¥HE — S0 ERE

5) FREFHIRE

HEr2rtRE ik, SEHEIB BT, S
D1EH: (Super ANOVA) 2T, post hoc test
i& Tukey test I2 TfTo 7z, 2 BB TR, ME0H
LtREZ I Y REFHWE, FRFN5BLUTOR
BEEE2bTHEE L.

X100

HILEREERE I B T 2 HiTATET I B &

Hidsssk 29% 95
Table 1 Characteristics of the two groups.

r-HUEPO(+) .r-HuEPO(—) -

No. of patients 9 10
Age (y.0) 60.3+10.2 56.8+8.5 | NS
Sex (M/F) 7/2 9/1 N.S

Body weight (kg) 55.4%7.9 57.3+6.3 | NS
Disease
Gastric cancer 5 2
Rectal cancer 3 5 N.S
Esophageal cancer 1 3

N.S.: Not significant (Mean=+S.D.)

Table 2 Amount of preoperative blood donation,
perioperative blood loss and blood transfusion in
the tow groups.

r-HuEPO(+) | r-HUuEPO(—)

No. of patients 9 10

Amount of
blood donation (ml) 755.6+ 83.1|760.0x120.0 | N.S.

Amount of operative
blood loss(ml) 780.4+418.7 | 979.0+£247.5 | N.S.

Amount of ABT* 711.1%137.0 | 720.0+160.0 | N.S.

No. of patients
with additinal HBT** 0 1 NS.

N.S.: Not significant Mean+S.D.
*ABT : Autologous blood transfusiion
**HBT : Homologous blood transfusion

" R

1. xHRAES]

IR E 72 o THEFIZ 198 T, 4258~ 75 D B 1641,
W 3FITH - 7o, EREEBIIEE 74, ESE S §,
REEAGITH-7:. 18 -HuEPOBESH) 9L
N# (r-HuEPO JERE#) 10fl0ERRTE2RT.

TR C, Fim, MR, AE, RRCE2EZO L5
7z (Table 1).

2. Bring, WIS, FEREmEREE

T#E 9 Bich 7 81(77.8%), ITEELOBIH 9 61(90.0%)
THEM0m] AR T &, EHirMERZFhEh
755.6+83.1ml 38 & 1U'760.0+120ml TEid o7z,
i O HME T, TETEWEMI A S iz,
EEZ=2FD -7 (Table 2), ‘

[FfEmEm =48 U7 EFI B O AEREE 1§
DHETHY, [HTRLfRBEMEEETE], Lk
H3o T, FEREMERERE 1, TEHHY T18/19(94.7%)
THoe.,

3. fireiiits o B C LRI &
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wR19BI B 5 BEloElE, Mgz m 7
FEGILS11, T3S & O s ORI L 7 FE RIS
7@, MBRCOAEMLEMNZ 1PITH-72. &8
ME3GEM DS B, ZhEFNORMER, MHRMmMS
Q2THAMY (75%), MK as 7 AL (19.4%) TH - iz,
Fhe, 2HAL (5.6%) PFEEIM L ko7,

4, Brnic X 3%1L

@ Hb1HE

ANEZ U OFEE T BE12.2+0.4g/d] T1EE
14.720.3g/dl TH b, IETE, 2 BAOEFMIC L > T
ANEZUEVEREE (p<0.01) KWETLE, —A1
BRI L B2 ~E 7 u b U HEOETIRED > 1T,
FMERTONE 70 B fEIE [ B12.5+0.3g/dl, 118
12.8+0.3g/dl L EZTH -7 (Fig. 2).

@ HEA RS

[ #, IFf L H800ml O & U, SRR TH

Fig. 2 Changes in hemoglobin concentration with
800ml of blood donation in the two groups.
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B (p<0.0l) g7z, Fh, [EHTRIECHNR
FFIMEIR O AR MREEE (p<0.01) KEMHETH >
7z (Fig. 3).

@ MEgkEntE

MESkE e OROSFOREC L D VLol A
EHEUD, 0% 2 BOFMMI & > TET L.
B IETREE (p<0.01) OET2#E»7. TIBC
WTTEE & B BB E T L, FRERNC PP EE
T3 EAH A Sz, UIBC RMESHKOEL &, (&
TLregkERERL: (Fig. 4).

@mE7 =V F

I8¢, NEEE sIFMBICmE” =V F U EIFERT
FRU, F7, FHEAIOY 2V F ML, TEI
I HICHA~REE (p<0.001) XE@ETH - 72 (Fig. 5).
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EREE (p<0.0D) K EFUL. %7, FHEROT

Fig. 3 Changes in reticulocytic count with 800ml
of blood donation in the two groups.
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Fig. 4 Changes in iron kinetics with 800ml of blood donation in the two groups.
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Fig. 5 Changes in serum ferritine concentration
after 800ml of blood donation in the two groups.
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Fig. 6 Changes in serum erythropoietin concen-
tration after 800ml of blood donation in the two

groups.
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UAuRTS CBER, [HIIRchEECEE
TH-o7: (Fig. 6).

® ZIEEE
32310241 1%t L, IIEEH2.141.2%Th
D, I1HOBMFEFEIEE (p<0.00) XEETH >
7z,

@ MHEEAOEL

IrcfEv, MEREAE, ME7 V7S EIE
TU7z, F BRI CIRER & b IFMaT i bREE
(p<0.05) KIETLTWwWi, UL, EMEFNICIEE
e sEET 2EANRED S, THECEREED
ETRED R, -7 (Fig. 2).
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Fig. 7 Changes in serum protein and albumin
concentration with 800ml of blood donation in
the two groups.
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iz, EXIBETE, B L > T PT B8FE(p<
0.05) WELRL CTwi: (Fig. 8).

@ ZfLoR#E

EMERE, M/MRE, ERE, FHEEEE, MR
A% TEREORL 2R kd -7 (Table 3).
5. &fHE, BIfEA
£37TRIDIFMIZ BT, 1 EOMEREMERE %
BIUEASIE(R2.7%)H D, %72, r-HuEPO #
SR04 11.1%) T—afoxBmesID7-. Lr
L, BEECAMEIRES T, 2f cLe s Ts
7z,

% ¥

BRARL LB EMERO BtERBC T 2 820
BMOEEB I ) Ao R+ o BEDHFkCE
LTiEEL ORI OIn s BR/DEVWEEL O
3. Ly L, BEEBFNCE D 2 8T ML &S,
FEB L UHRICEL CRIWEREE > - BESES
hTwiy, BEREEERE KT 2 ECMmEhoRE
RELT, BEEMREOBADWREES S@EIGHTH 3
ETBFERLAONDY, L ICHETERETCRD S
TRE OB O BB AR M T 5 WS 05 %
Zohd, ZOBE, b UM T S
BEET 5 T, ZOBEIIT CIRMm
HUABOEBMELGFEEL TV LTk 3, Tihb
b, FMNC & o THRRE 2R L T & R i35
MR —EHARIEAE LB 2 TTREEL S 0, RiIcED
mAOEMELEFCHESN:ZE LT, TTE
I I FE7E T 2 MRS bl 3 5 L MRt 2 h
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Fig
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. 8 Changes in PT and APTT after blood donation in the two groups.
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Table 3 Changes in peripheral blood data before
and after blood donation in the two groups.

(sec)
35-

34]
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2 r-HUEPO(+)
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27
26

r-HuEPO(+) ! r-HuEPO(—)
before after i before | after

WBC| 5,655+480 | 4,933+455 I 5,670+236 | 5,730+344
PLT| 25.2+2.3 28.7+3.2 24.3+1.5 25.7x2.2
Na | 140.4+1.2 | 140.1+0.9 141+0.7 | 139.1£1.4
K 4.4%+0.2 4.3£0.2 4.54+0.1 4.310.1
Cl [102.9+1.3 |102.6+1.2 |102.3+1.0 |102.2+1.5
Ca 4.5£90.1 4.630.1 4.5+0.1 4.6+0.1
P 3.4£0.2 3.5%0.2 3.710.2 3.56%0.1
GOT| 16.4%x1.4 25.0x£2.7 20.7£2.2 24.612.4
GPT| 10.8£1.0 20.3+4.5 16.6+2.1 27.7+5.8
LDH 286+26.6 293+19.8 | 266.5+14.8 241+13.9
Mean+S.D.

BEZWHIRBTII RS, AEOERE R KIZTAIRE
BB ZwEEZ oS, EBICEMImT O EEH
BT 2 2 L BT UBBEETRELD, Z0A
B U CTHEERRRIORET U2 & Sk vas,

Lane'®id <=7 X B> T melanoma fllflg 2 B8
ClEgmic X 2 MEBROEMLERITL T 3,

melanoma fifg 2 &E L -HEM% 1 HEEEL T
BMLUBE AT, 1EAMRERO T 25K
L7:BEE, WEBSEERCRAL, SsRE?
EAMTRERZIZEA L o ERELTED, @
BREFL &b EERROBEMET T3 Z %2R0
Jo. Lleddo T, KEAZE 2 BEU EREShE
CMEMIIZ & > CEE S EEMRZIZE A CEE

Mean=S.E

o*

pre donation pre operation

EREBWIEETHAL TS,

iz, HEAFCBY 5 ACIMOOMESR LT,
M fREMHATOBEESH T > h 5, HEEERTE
B2 OREERTFBEET 2 s wbh T, B
BEDSEET 3 TGF-8 2 ¥ OWRERF VL, w70
7y =Y EOREHBEET 3 IL6 0 A
A R IT 55, Ll Zh s OMERET
DEWE & 2 ERAOEECEL TR LA CHEIR
BENTWEWY, Ll IOSCEL T EHROEM
fadk AU & S @mBESR DO TTHD, HTS
MiZ & - CTEE S h 2 0EMHATIR, T TIKRER
M R T 2 S R 7 B U TSIz
7, BEOEFERRIETLREZIC W, Ll
B O fEFEOE L TRSBROBET
»Hy, ZEEAELHEERNTTH S, —H, BEEEE
BHCB 2 ACMBMIMOBKRFIREEN T WS,
Busch & 22134208 OFSIBEBIE B E < BV Ty
FRICEZZFELRIFTLTVA, FOER, EHm
1434, RIFEMERIN1345 5 & OB CiEm1014 o5k
ERRCEBOEN o ERELTWS, i,
Heiss 521312008 O EIGHE BB E I DT, Ness
5203309 DA ERE BE 12 B T, FFMR B T
& FAEMEHN E OFERICRIZTEEERN L, £
DR, WTFhOBRNIZE T ACmERE 0T
BiIZFEMSMEE & B L CRZL LIRRFTH
D, BEMREACMENFIRTFORER L 2 FRO
BAZERL CO2HRERRL, ThoDZ kD,
K1 RBEEEERZEC LT HEMRMIZERED
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FRICEHSEEREL M v LKL, BHOMm&In
Tl

frimns B CE8m oG & LT, FEH 52, FESMm
H600ml DL E, ~ESa b EI1.0g/dl BlEELTE
D, HEBEEN TR SR 2 5L, HEE
FMEHECE L TWE, B2 OMRTIHAE 5 FRO
FaFM I B M HME OB 21TV, FEHHImE
THHL7: & 25, BEMPHEREESYIER325+244ml,
B ETFMT342 £ 489ml, HHEE 2757846+ 643ml, &
HERETFM672+313ml, E B FHT983+898ml TH -
fz. UledS o THIER O HIMEA3600~1,200m] & FHET
= 2 BEE SN, EEEL L UAREEFEMN 2800ml
BRI & L7z®, K2, 800ml 1M M 2 FIHA A~
ESOEMEORETH DD, L B@mEFNCIT -
72800ml FFMIC BT BT 0 E U EOE T & 5 5%
ELTHEHLL, $74b 5, 800ml OiFMMic X b, ~E
7a b ERFE2.350.7g/d DET2 R L
25, FMERONE 7 0 ETL0.0g/dl LLE %15
BELT, Y i~NE 70 fHORERES13 0g/dl DL E
WERE L, —i, HSERE BV TRINTE
MEH T 2EHH% L, FE~E 7 at > E%13.0g/
AL AR BE LI5S, FFMOMEIG & 72 35ERHR S
NTUE D, EE, B2 ORI BT 219884 4 51992
E 3 ok 5 FHE OB T, 800ml TN FEIGE
BOVIH~NE7 0 iR A5 E, ~EZTE13.0
g/dl L EOFEFIE, BB SRES T i397H 304
(30.9%), BEEEFET61HIT 961(14.8%), AEET33
Bl 78 (21.2%) LA Thot. I TREER
I3 % B Mg o MG 2 ik T~ { r-HuEPO % #f
H U BP0 & B EE T 5 r-HuEPO
ZERBIUBEHECODOWTSERN 2 To72, -
HuEPO 0575, B5REEHESD0Fkr2E
Er Ui, SEOKRE TR, FIH~T 7 oL #E13.0
g/dl DL LRIz L T MiFiiF M E2 T -7 b T T
A, KREGOTHIEZ LI LIV ETY
2, LA LU TFHEQHMic U T ¥EE T 5 2
ERFHEHIMEBEOZWERTRYRTH S L2 B,
L7ed3> TEAZ BHERDK L BECMTH2008L D B
WEEZTHMEZT> Tw5, EECEL OBRICE
VT, FTHAANE 2 o B fES813.0g/dl L E ORI W
THAE S FEOFBEMSMELZRIT L £ 22, BE
BRI T8 fl (23.5%), EIBET4H 40%), B
ERET A (57.1%) OESF TR %7 - 72,
ih PARHME &AM B L <id, RERIE

HILEEBE W B 2 MaTr = B C i

AWstasE 29% 95

DEEDEN DL EEbR, BXOEENNT L HIE
P LD ERVZRVDT, BRI Ui
M & HITRMRNERET LI EPEE L EEL
Sihad, iz, FAMBE TREMNL -HOMARS
Br2255050 5 58, SEOBN T, B~
U E EDL2.0g/dILIF % TEGRIMT % & v S
HETRMM L 7243, 1961T400m] 0§ M % &5368
frBTM L, BEEMBITH T2 BN (5.6%) TH 7z,
Bk T 0 H O MBEREEREH0~50% 12 L U ¢, G %
+oERL CIFIMPIT2 ERERIIIF LA LRV ER
bhs,

&0, HIBAEMAIC & o T, fiFRTEIEEIC800ml DM
FEMEINE 28, ATLLEEORWI L TRE
, TRIELDBEBLOELRID 3 5, i
800ml OFFMLIC X 2L LT, $T¥~ES 0 V{E
DETTobbEMO#ETHH TSNS, ZO~NES
OEEOET IS T, SR TREHETOBMKE
DT 20, SRIOKET T, r-HUEPO Z AL v
BrmEE (1LE) 12 BT, 800ml DEFIMIZ & b Mg~ Y
AWRLF CBES L OCRIRRIERE OB E 2

Fahfzcbrrbs$, FfEMO~NESOE Y
fEEEFIATIC b1, 9g/ALET L7z, S5 b b, il
FIGOTTHEMS I 72 5 IR EMO~E 7 o B EED L
FDEH b Tk <, Hil 529 % 400ml DERIM
%, ~ES O ESBMETCEET 5012 6~ 858
ML BETHEELTwE, EESEEEETHS L
W32k, BIUERRREOHIR 2% 2 2 &, 800ml iF
MBICRE~NEZ O EHO LR 21 ThoFHie
72 ZERBEEN LTV 2R\, —7F, r-HuEPO %
RUEFmEE (18) OEMKIEE~EZ o e AfED
LT, MM ) 2 ufos o BE L
RFMEBBIFRECEBEE R L., 20k 3B E
WS RRAEIIR O b b o ¥, ~e S
O EVEEET &€ 7I2800ml DEFMAATRETH - 77
LEZ BN,

Ei, BEOREREE L -EMAEROBRETH,
TRE (10.2£1.19%) PP IIEE (2.1+1.2%) WCH~NEE
CRETHY, Blflics ) 5 r-HuEPO OBR)ME %
RLTW5, ZOEMBERICEL Tid, 765100 %E
EARBHECBOCHERORE £2T>Tw3, 2ok
»T, r-HuEPO BB OEMBPIERIIS.6+3.7% T,
BB A2 7% TH T2 L R|ELTWVS, 20
REFEA~E 7 0 € @083 4g/dl AT O JEEM E g
EFCE T2 "HERFZRTHD, ZOFELEELT
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b, R4 OEFOEMBEERZIFRE S L{kznllE
T, BEEIZBVWTD rrHUEPO %512 & V43701
MEEBHRETE 5 L2 2 onte, EEROEHETmE
T, rr-HUEPO % 58I B\ T, FIi~E oy
EMEIZ b b 53, FEEMBE (IF) LEE
DIFIEHMG & d, Wik O MM AR b 25 o 72,
Rz, SRS AR TH 3 Mk, TIBC, UIBC
OELERF Lz, ZREROFEMEIR T X TERH
BNTH -7, SEOBRS T, #IEEIM 1882 S
BOSHM 2 HEH210mg/dl 5 U753, FIEERME ST
R bSSER AN, ME%kO LR E
UIBC OETHTD 5z, 2D T L ik, BRB B
WA OHRZRELRBL T3 EBbhl, #
D, Pz X b IME#ks & U TIBC 1A L, 800
ml, FFIMEET O FMERNCIZIMEEOET & UIBC
DLER, ThbbHRZREL L > T, Jhick
LT, JEEEETHLIERABICBY 2HETE, I
iz & 32 MBE&OEE & UIBC OB ER I T
BN, ZOEESEEE BT HIEOEKRE S
RLTWS,
BHEICBITE 72 ) FUOBRHELTLY TRT
BB SN TR bITTREVLYE, —KiE7 =Y
FURITEEORERML Twi EwbhTWws, #
IT7 2 VFrOEMEARS L, Be ORETIRITM
CEDEBIZEAEL, BB IEHC FRL
Tz  BREARIIR LA R EEMYOMBIITI Tl 0
ko aEftiEsonT, MBEHKOETE->T7 oY
FrORDBRESNTWS, i, 7Y F R
B E 2 KL T3 LT niE, FERE TRIE
FOBET W E-> THRSSEMCE R S i L EETC
2%, LrLERETRIRERNKE, 7)) F T
BhbEEKOEMERL TW:, ZOF{LidERE
CREOHREFZ oh, SHAERREBEESEME
FEEREFCBWTRD 5N % &OR ARE 05
ENTWw3, Tasaki 52F, BIMERHE L RA BF W
X BEFIMIC BT b RREET kb b, MO
BFEe720F D EREE2HELTED, ZOBFL
L CROBE s Wiz gFsEmcfE s gt
#MN % @ reticuloendotherial cell iz 5N TL %
310 THBELTWE, ZhoDl kdn, &FHD
BeE58 L T, BO%KK 1 H210mg ORE T A
DI ERRTHEDIAZ DD, BEBEZBLWTIIE
OREERZHMSETH 72 ) F > (IFg) 2on
ERUTHEEOSEMIZ N L CIZESTH 5 o ReEsUR
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ante, LU r-HUEPOSFRBEETIR 72V F i3k
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Autologous Blood Transfusion in Gastro-intestinal Cancer Operation
—The Usefulness of Recombinant Human Erythropoietin (r-HuEPO)
in preoperative Blood Donation—

Masahisa Kato, Nobuhiro Wakimoto®, Kiki Adachi, Tokuyuki Yokohata,
Ryouji Fukushima, Mitsuaki Anzai, Kazuko Sakae?,
Miyuki Sugiyvama? and Kota Okinaga
The Second Department of Surgery, Orthopaedic Surgery®, Blood Center?,
Teikyo University School of Medicine

To evaluate the efficacy and safety of recombinant human erythropoietin (r-HuEPO) for gastrointes-
tinal cancer surgery, we performed preoperative blood donation in 19 patients (7 with gastric cancer, 8
with rectal cancer, 4 with esophageal cancer), who were to undergo elective surgery. These patients were
divided into two groups according to their initial hemoglobin concentration. Nine patients with hemoglo-
bin concentrations from 11.0 g/dl to 13.0 g/dl (Group I), donated 800 ml of autologous blood preoper-
atively with r-HuEPO (24,000 U) administration once a week subcutaneously. Ten patients with hemoglo-
bin concentrations more than 13.0 g/dl (Group II), donated 800 ml of blood without r-HuEPO administra-
tion. All the patients were given ferrous sulphate (210 mg of iron) orally every day for three weeks before
the operation. There were no significant differences in the background between the two groups except
hemoglobin concentration. The amount of donated autologous blood (755.6 + 83.1 vs 760.0 £ 120.0), and
operative blood loss (780.4 + 418.7 vs 979.0 = 247.5) were similar in the two groups. Only one patient
in group II required additional homologous blood transfusion. Hemoglobin concentration was significant-
ly (p<0.001) reduced in group II by blood donation, but in group I the hemoglobin concentration did not
decrease after donation. The reticulocyte count and serum erythropoietin concentration were significant-
ly (p<0.001, p<0.01) higher in group I; therefore r-HuEPO can accelerated the erythropoietic reaction
and red cell production in anemic cancer patients. Iron kinetic examination revealed that a disorder in
ferrous sulphate utilization in cancer patients. Serum protein reduction and the prolongation of
anticoagulant time (PT, APTT) were observed in both groups, although these changes were not signifi-
cant. None of the 19 patients showed any adverse effects or abnormal laboratory data attributable to
r-HuEPO administration. This study indicates the safety of autologous blood donation in gastrointestinal
cancer surgery, and effectiveness of r-HuEPO administration in anemic patients.
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