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1. MFES4HI O Y

TFRSAI DML B FEBRE D OFHRIHE
>TiTo/. B2, 28ml @ citrate-phos-
phate-dextrose (CPD) 4% &H 7 AF 4 v
T8N TRy (7 LER, BB-TC 207 J)
FHY, BESELD 200ml RT3, Zh%
2,000rpm (1,149%g) 545RELL, LREO
M/ MRICE A Z 1% (PRP) #7100ml 251 F
Wy FITHELURE, BNy SO0, B
v 7z, Ht65~70 % OBERMIRATES .

&

TORIZ, #1370 PRP %3,500 rpm (3,519

Xg) TS5 ZEELL, MARERL y MKIZIT
exved MmMPEH0mlkL, LEOMELE
2F Ny 7Lk, Y10 BEL THIKMEE %
B3, E1F\yISOM/MRRLy 222 2 °C
TlEMBEL 2%, BALra@ick-Th
HhitERE s ¢, BEMNMEEE3.
BEARIMBK E FIRMEE L 5 + 1°C THER
2L, BEM/HIL 22 £ 2°C TAFRES (50
cpm) EMZ TRIFEL 7=

2. 77V /A HORIE
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#1. BEFOROS5 CREFIZHW 277 =Y/ {LAHOMIRE (vmol/D

Storage Time (Days)

Guanidino

Compound 0 7 14 21
G ND ND ND ND
MG ND ND ND ND
GSA ND ND 0.8 + 0.3 1.1 +0.4
GAA 1.9 + 0.5 1.2 + 0.3 1.1 +0.2 1.8 + 0.2
CRN 52 +8 55 + 6 56 + 7 58 + 7
Arg 87 + 22 19 +5 11 +3 9+3

n=5. ND=Not detected.

#2. BEFRMBKOS CREFIZBIEITT=V/
L&D R IMERPIRE (2mol/D)

Storage Time (Days)

Guanidino

Compound 0 21
G ND Trace
MG ND ND
GSA ND ND
GAA 1.7 + 0.3 1.4 + 0.2
CRN 49.5 + 9.3 49.7 + 5.8
Arg 12.2 + 7.6 4,5 + 0.5
n=5. ND=Not detected.

77 =Y/ EMOBIEIILFRENFHIH 4T
#$L 7~ phenanthrenequinone 7 &
RHAATE ERBEE O b5 74— (B
AR IHLG-520 B 77 = ¥ (LA a B HTE
BYW #WTIT-5 EEST 418 #-Guani-
dinopak (A#%%%4, 6mm I.D.X35mm L.)
BEAL

HERAREL LT, REROEILEEEIL S
B3 ~5ml #+r 7Y 7L, EBLLE-T
Miam s EEeickR L 98, BB M) sow
EeE: (TCA) CREAL - LEZAVE. 4,
FMERARD 77 =¥ 7 {LEHOREIZ BT,
B FRIMERS ml 255 0tk T IMEE R AL,
x5 IAEAEET] kL, REBEL3

E#D5E L%, 35% TCA THREOLZLE
wiRfEE L TRV,
3. FRIERD in vitro RE

Mk ATP & U 2.3-DPG ik, Z2h
FNn ATP %5 F(BMY £, No.123897) RU‘23-
DPG *»MSigma 4, No.35-UV) %F v CHl
EL 7 7T rESTOREIIMBIEEES 25
RALAE7IFANA—%— (PAEE) 2AV
TiF-7. WEEANTEI70EVEREIL tetra-
methylbenzidine &1 THZEL, BME (%)
IZ#E L7-. Morphology score i& Uda &7
DFEICHE, KRMOIRDOIEEE % discocyte,
echinocyte-I, echinocyte-II, spherocyte @
4BIIFT, ThThoFEE (%) 123, 2,
1, 05 %52 Tscore #H I L 7=,

] S

F11z, RERMBEK%E 5 £ 1°C TRIEL 1B
DITT=V /Ao EREYRT. 7T=
TG RUAFNT T =T (MG) IZ21HED
BREDei Rt shtd o F7Y s an
78 (GSA) &, RENMIIsLTIIRESA
Lo, URE»SETHRE SN IT
=3/ Btk (GAA) HEBE TH 57, RIFH
FiIF—EEgti ahsiz sL7F=v (CRN) &
TUF¥F= v (Arg) R EBAEREE IRE S
7%, CRN 2RI —ERE LR TOIILL,
Arg 3RTFIZE D 2BUZEA L 72,

#2112, IBERMOEREFEZEAETABREEL
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#£3. REMN/MRD22°CRIFIZEE 377 =2 /7 (tAHO MR («mol/])
Guanidino Storage Time (Days)
Compound 0 1 2 3
G ND ND ND ND
MG ND ND ND ND
GSA ND ND ND ND
GAA 4.1 + 2.7 3.9 +1.9 3.4 + 1.5 3.8+2.1
CRN 74.5 + 16.0 80.1 + 2.0 72.4 + 0.6 84.4 + 9.3
Arg 80.7 + 13.0 89.7 +24.0 86.0 * 17.0 102.0 * 15.0
n=3. ND=Not detected.
F4. BROENDS CRIFIVBT 277 =Y /L5 (emol/)
Guanidino Storage Time (Days)
Compound 0 7 14 21
G ND ND ND ND
MG ND ND ND ND
GSA ND ND ND ND
GAA 4.5+ 1.4 4.4 + 2.1 4.4 + 1.8 4.4 + 1.7
CRN 73.2 + 9.7 68.5 + 15.0 67.7 + 11.0 67.9 + 9.4
Arg 88.2 + 3.0 87.3 +17.0 9.5 +7.4 106.0 * 13.0
n=3. ND=Not detected.
REED 77 =V 2 ALE o RILRD OBE £ R FAEL &~ (£5). 512, HIRORFIREE

T. G, MG, GSA 2zt At ahy, £
72 GAA, CRN BELAELEITL » ol H,
Arg l3ZBIZEAD L /2.

#3112, BEM/RE22£2°C () TRF
LD 77 =3 /LB Mo iRE 2R Y.
WFRDLEWE 3 BREOREFERIZIEF—EDE
ExRL, REZEMIEDShE Lo 72

#4112, WIRMEE %5 £ 1°C TREL 8D
sV /LB MnOBEERYT. Arg ##H
BIZET LR LY, o r7 = /A
QHMDRERIZEAEELLH L ok,

BERMROFEFI IO TRICHEEL2E(LE
AL Arg DEE LRI T 5720, Arg D57
REMTH AN =F > (Orn) RUREDERE

DHED-HDREMIEE TH S adenosine
triphosphate (ATP) L X, 2, 3-diphos-
phoglycerate (2, 3-DPG) L ~W, K U mor-
phology score #[EEFIZHIEL 72 (R5). %
DEER, Arg ODRVE L Orn RURZED EF
BIIZITEHERER AR SN 52, 20D
B Arg #9MBASIHMUABEIZL A5
h7- (%6). ATP, 2, 3-DPG RU mor-
phology score iZWFh&EAMICHEDL, ¥
122, 3-DPG #5EZ CH -~ 7= (£5).
BERMERIC Arg % 1 mmol/l (MBE) &l
LB 7 v EZT7HE (B1), 2, 3-DPG L
~(R2), ATP L~ (X3), morphology
score (X4) RUEME (K5) 2R+ Arg
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#5. BEFRMRDSCHIFIIHT S Arg RU'Z2 OREME OBRERIL

Storage Time (Days)

Guanidino
Compound 0 7 14 21
Arg (umol/1) 86.8 18.8 10.7 9.3
orn (umol/1) 150 245 247 310
Urea (umol/1) 3500 3700 3800 4000
ATP (umol/gHb) 3.9 3.6 3.1 2.5
2,3-DPG (umol/gHb) 13.0 12.0 4.8 1.3
Morphology score” 300 290 280 250
n=>5. *Maximum: 300.
#6. Arg" 2L A2REFRMEROECREFICHIT S OFIMZEY 7T Y EZTHEIETS
Arg, Orn R U Urea »i@E %1t («mol/D) ChAMEmAED SRS (THLUE
Storage Time (Days) D2 WOZIIHE : p<0.05), ATP
; ; ” - LARWITIEEAEEB AR T eho
7. 2, 3-DPG L <L, {EEE
Arg 1080 260 120 100 PRESKEENBREEL L o
orn 90 80 1010 NT Pl % B e Arg URIIEEAIER
4400 T 5000 5000 MBELNETFE 2 5EAERLE &
Yrea F8ELIEII BT, Arg IRIIBES
n=5. NT=Not tested. FEIRIFLLD morphology score T
Arg D#RE: 1 mmol/L HAERIISEATRL (0<0.08), A
ETIFAEREICEEZRLE (p<0.05).
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X1. BEFALEKDS5°C REFEIHETEITYEZT X2. BEFRMEODS5 °CREIZET 5 2,3-DPG

iz BIET Arg D88 (MeanSD).

QO : control

® : Arg iR (R © 1 mmol/D

LARWIZRIET Arg D38 (Mean£SD)
O : control
@ : Arg BHNEE RIBE : 1 mmol/D
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3. BERMIKRDS CREFICHITSATP LXL
1ZRIEY Arg D E2E Mean=SD).
QO : control
® : Arg iRHIEE (JEE : 1 mmol/D)

300 o

200 o

100 =

Morphology Score

L L ¥ T L) v v

0 7 14 21 28 35 42
Storage Time (days)
X4. BmEFRMEO 5°CREFICEITIHRMEHRD
morphology score 2 RIX¥ Arg DEE
(Mean+SD).
QO : control
@ : Arg % FEE : 1 mmol/D

z g

A EERIZIE G, MG, GSA, GAA,
CRN, Arg%# &N 77 =7 7L BMHPFET S
ZEFHSh TS Fhs5iEwTholtedh
3 F i NH:-C (=NH)-NH- Z%EF T 5D
CTHWEREEERL, BT ALRELTVE
=7, $R3TI /AWML £D35,G,
MG, GSA, GAA B ¥0 77 =¥ /LA
BEREE2 VER2BOLPICHET IWE
ThBH, 7vEZTHOEHHOREPIE

(%)

0.2 =

Hemolysis

0.1 1

L} L ]
0 7 14 21 28 35 42
Storage Time (days)
5. BERMEKD 5°C REFEICHITIELEIIK
¥ Arg D828 (MeanSD).
O : control
® : Arg FH0# GEE : 1 mmol/D

BMysZe:2EETS L, MBEBOTT7=Y
LA EEEIZ DWW TIBEL TH 2 TR
BEBOBE»SEETHA .
RFETIE, T2 MAENAITH 2BERMEK,
BIZ M NMRE OHRIRIAEE D 2 1 FhDRFRE
ZEWTT T2V /LA OBREERIEL .
ZOER, WThOBAIIENTEI T/
ILEmnORs 2EHIAShZWZ L ibh-o
7-. Uremic toxin & L THIIHMEDE VLD
12 MG & GSA T 575, MG IZIEMA DR
GrRaedmshz v, F7-IEBREERE
XhB B BARE2RETIE, MG
DB A rh & 0 AT EEA 4 L O Mfapig
EAGVWIEFRESNTWADTE, EEHL
FRMERADBE ZREL 25, ZOBALMG
W ashz ol

—7%, GSA BREHRMIRDNRFIZEHVT2
BRE%AS 5 0.8~1.12mol/l H s /=7, b
ORI HITAHHEAOMEEEE (1.1£0.24
mol/1) 1 LIFIERENE THY, 1§ NEEN
BENBE (14.9£5.9 #mol/1) 19 12k~ 3 &
BO TERWLARLVICE - Twiz 201, GAA,
7L T Fo v B ERREVE»S MG % GSA
X @EikE ot ah e, REFICK, THEM
FTAEMEED SN ol LUEDZEDLS,
TPV AT BT DL D Tk
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BORBFILL->TEET 3 EEMIIR S E VDT,
BB OERHEE VT 7T =¥ 2 (LB
L 2HMNEER 2 BETINBREVEEZS
na.

SRIDIFR TIE, MBORIFIZL > THEFIC
EMT 277V /7 {tEHIBdshE o
A, RAICBEAIZRICRD LAY 7V /{6
M Arg 5 5. BILBEFOLEKROREFC
FWT, Arg $1BRE TT TLATIE 020
%ETET LA 20 Arg OEAERIZEE
M/MELHRARMSEDRIEFIL VTR A N LD
70T, RMERDOKHLBEGFET 22 Bbhs.
ERRTE, BT2EIZHVWT Arg 7" MG,
GSA DHIEERL 25 Z L FHBIE N T30,
LA L, MEOREFIZETIE MG % GSA
EINERD SN h>7DT, Z0&I) ERIE
BEZI->TuiweEEZLh 3 ROZKICIEATF
IBIE L5 < 1L 4 WA arginase i§EAFETSZ
ra. ) FhAROERS» S Arg DEDICHE
>T Orn & REFSWIMLEZZEREH»S, Arg
DI S5{ arginase 12k 3 RRGIZE
S EHEENDS, ZZTERT AREIBHR
R —8y 7 oL T VRS TICHARASHE S
hBanTB), ZhHF7 ETOREFELL
AUEEMEATH B, EFEIZ, Arg R BERIMER
CMATIREYSE, 7Yy ETRENBETS
B B3RBEAFAH SN (F1).

Arg DEOHP RIETHEL LTEETREL
J—oNREEIE, FRMEROBEENDHETHS, &
FATIIFRMEIKITBE—ERD Arg 2§ TR
FIZiBEshTWEEEbh 3, FEIsVTE
1A% L5 Arg BEOAELMEFIZS 5803
ZkithB, &ZAT, RIEROBRL EEZ HEE
N—DThAHEEMIL2,3-DPG 12k ->TH
—Fyicavio—LEhTwa ZOWEIR pH
DETIZFIIHBTHE0T, EFEEWETHS
Arg OFEDTE->THE %R\ 5 TREME T3
Blans EB, Arg #90MEHSFMNT3 L,
&7F 1~2 BEEIZ 5175 2,3-DPG L XAYE
FEEICHEshEI LA bhor (H2).

Rz, Arg %FNNT 3 & RMERDFE
DHFEREMEORWPILRELZBDREET S Z
LA SNk Thabb, Arg I3RMEBRORK

g x

RiEMALICB5T52,3-DPG L XLV EITT%L,
FRIERD viability NIEETH 3 morphology
score LIAMBNREIZLEDTH B Z L HRS
hi-, FIIROREFEIZ BT BREDNEARMNL
#7% #12, adenine #H0x THKMEKD ATP &4k
FEERIEL, ZORBAMIRO viability #IE
ETEAEIITEZLETHBIM. LarL, 2OF
EORRESIL adenine #' 2,3-DPG L NI O
B L TR %L, ULABRELRIET
ZeThA IhETI, ZOmEEERIZHE
+34'E & LT phosphoenolpyruvate (PEP) #*
e xh T35 5, PEP i3 37°C Tincubate
LAEWEHIRERE VWIS, BIAEETHSZ
k&, BETHBIZLLE, ERANLZEEN 2V
INXSLBEH,S, Arg l3EF L WITRRER &
LTOHOEREIRIEE NS,

Arg #MEREHA & LCHERTAEOMES
ND—21F, RIFEHL KT Vv EZTHE
FHMTa2L Ths. F/, Arg OIERHE
IZOWTHLELETHELEEALIEZ WV, E-T, Arg
LR RFAIE L TERNLT 320101, 5%
INSOEDBALFEELREL L5 ).

& ]

nEMFOKEER BRI L, RERIMLEK
PRENAMEDGREICEY 57T =V /L&t
DEREIZ >V THEL, UTO/R 8.

1) WFhoMEEHBEOREFIIFNTE, B
ik MG, GSA 2 XTIz E A LR
DoNLD-7=DT, ZORNLEM L 38

BIfEROMEII 2 wEELLN S,

2) BERMERORIEFIC Arg FEHIZED
L ZoBE, Arg #5MBA»SHFMT 3L, &
MEkD2,3-DPG L NN R UTERR S REFICHERR &
h, BMELHDLADOT, Arg ZMIERTFHED
—BELTHERTAZENDEREA TR S

# 3

ez 3iihin, MGEMBEL 3 HiHEL 5
Izl 2 B b -~ BILAESR BASERIIRE
DHEEERLET. BAARLEBE L 5 CICHE
REWAFLERFOEL ¥ ¥ —FE2EFELIC
EHBLET. £, FHROERICHALTEY



MEBRTF 2515 2 PREHENE ORI T 5% 789

FILRFTFMEL & — \IH—E L0 5 5 B BLxT.

X 13

. Bailey, D.N. and Bove, J.R.: Chemical and hematological changes in stored CPD blood. Trans-

Sfusion 15, 244—249, 1975.

. Latham Jr, J.T., Bove, J.R. and Weirich, FL.: Chemical and hematological changes in stored

CPDA-1 blood. Transfusion 22, 158—159, 1982.

. Ukrainski, C.T., Goldfinger, D., Pomerance, J.J., Lee, H.C., Farber, S. and Sanchez, R.: Ammonia

accumulation in platelet concentrates during storage. Transfusion 21, 113—117, 1981,

. Frewin, D.B., Jonsson, J.R., Head, R.J.,, Russell, W.J. and Beal, R.W.: Histamine levels in stored

human blood. Transfusion 24, 502—504, 1984.

. BRER DEREFCS S PEMEKEBNEOENIHT IR (B1H) — I/MEBERORIFEHIC

BUB3T Y E-TOERE— BILEFSME, 97, 815—822, 1985.

6. hREMEZ, BB I :%%%2—Uremic toxin— BEBR®RE, 27, 753—761, 1983.
7. Edwards, C. and Kuffler, SW.: The blocking effect of ¥-aminobutyric acid (GABA) and the

10.

1L

12.

13.

14.

15.

16.

17.

18.

19.

action of related compounds on single nerve cells. J. Neurochem. 4, 19—30, 1959,

. Purpura, D.P, Girado, M., Smith, T.G., Callan, D.A. and Grundfest, H.: Structure-activity deter-

minants of pharmacological effects of amino acids and related compounds on central synapses.
J. Neurochem. 3, 238—268, 1959.

. LT, R R, R OB TAPAREWEEGD 7T =V LEBOEIEIZOVT. WIFRSSE,

8, 76—77, 1975.

Mori, A., Akagi, M., Katayama, Y. and Watanabe, Y.: a-Guanidinoglutaric acid in cobalt-induced
epileptogenic cerebral cortex of cats. J. Neurochem. 35, 603—605, 1980.

Natelson, S. and Sherwin, J.E.: Proposed mechanism for urea nitrogen re-utilization: Relation-
ship between urea and proposed guanidine cycles. Clin. Chem. 25, 1343—1344, 1979.
FR+ENEL ~ & - EBHRE - BT, BRR+FRMBEFEL, p106, 1985.

Yamamoto, Y., Saito, A., Manji, T., Nishi, H., Ito, K., Maeda, K., Ohta, K. and Kobayashi, K.: A
new automated analytical method for guanidino compounds and their cerebrospinal fluid levels
in uremia. Trans. Am. Soc. Artif. Intern. Organs 24, 61—68, 1978.

Mori, A., Katayama, Y., Higashidate, S. and Kimura, S.: Fluorometrical analysis of guanidino
compounds in mouse brain. J. Neurochem. 32, 643—644, 1979.

Tada, K., Tateda, H. and Metoki, K.: A new method for screening of hyperammonemia. In
Advances in Experimental Medicine and Biology, Vol 153 (Urea cycle disease), ed. A. Lowenthal, A.
Mori and B. Marescau, Plenum Press, New York and London, pp. 19—27, 1982.

Levinson, S.S. and Goldman, J.: Measuring hemoglobin in plasma by reaction with tetramethyl-
benzidine. Clin. Chem. 28, 471—474, 1982.

Uda, M., Ohkuma, S., Ishii, A. and Nishizaki, T.: Preparation of blood components with saline-
adenine-glucose-pnosphate-maltose quadruple-pack system. Transfusion 25, 325—329, 1985.
Giovannetti, S., Balestri, PL. and Barsotti, G.: Methylguanidine in uremia. Arch. Intern. Med.
131, 709—713, 1973.

Bk, FEERS, FEF— SHAHIT . FEEHE HD, HF, SGM, CWD) 2&1 2 fufEd, 7Rill
Bk Guanidino Compounds %8, $£4 b7 7= /Ao iAESIEE, pb5, 1981



790

20.

21.

22.

23.

24,

25.

a8 B B OX

Orita, Y., Tsubakihara, Y, Ando, A., Nakata, K., Takamitsu, Y, Fukuhara, Y. and Abe, H.: Effect
of arginine or creatinine administration on the urinary excretion of methylguanidine. Nephron
22, 328—336, 1978.

Tomlinson, S. and Westall, R.G.: Arginosuccinic aciduria. Argininosuccinase and arginase in
human blood cells. Clin. Chem. 26, 261—269, 1964.

ARBEM, FENR, BENEASE NEEE MI-I B57 0¥ L UEICHT 3 TREBLEEOMR
oW TO®KET. /NEBHEER, 38, 26192624, 1985.

Gilboe, D.D. and Javid, M.J.: Breakdown products of urea and uremic syndrome. Proc. Soc.
Exp. Biol. Med. 115, 633—637, 1964.

Moore, G.L.: Red blood cell preservation: A survey of recent research. In Blood Storage and
Preservation, ed. PR. Sohmer and C.A. Schiffer, American Association of Blood Banks, pp. 9—22,
1982

Hamasaki, N. and Hirota-Chigita, C.: Acid-citrate-dextrose-phosphoenolpyruvate medium as
rejuvenant for blood storage. Transfusion23, 1—7, 1983.



MAERFIZ BV 5 PRSEVEME DL T 30F% 791

Changes in substances affecting the central nervous system
in stored blood products
II. Analysis of guanidino compounds in blood products
Akio ISHII
Department of Neurochemistry, Institute for Neurobiology,
Okayama University Medical school

(Director: Prof. A. Mori)

Guanidine compounds in blood products, including red cell concentrate, platelet
concentrate and liquid plasma, were fluorometrically analyzed with a guanidino com-
pound analyzer. Highly toxic guanidino compounds such as methylguanidine and
guanidinosuccinic acid were not found in any blood product under usual storage condi-
tions. The levels of guanidinoacetic acid and creatinine in these products changed little
during storage. On the other hand, the concentration of arginine decreased markedly
over storage time and reached approximately 20% of the initial value after 7 days of
storage. Addition of arginine at a final concentration of 1 mmol/]l to the red cell con-
centrate resulted in better maintenance of the 2,3-DPG level and morphology score of
red cells. Moreover, arginine showed a protecting effect against hemolysis. These data
indicate that adverse reactions due to guanidino compounds may be neglected in blood
transfusion, and that arginine should be useful as a blood preservative.



