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EDTA-Na,® (Disoditm-ethylene-diamine-te-
traacetate) X, FOUEA LB PO I ALY ¥ &L
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FU— FESL, MERTEREMET D, Tz MBI

R LTCHRFTHD, FimBkmHonseybh o8
B L, efhr b akasd S SRHER & 7 iz
R h b, 2RI O— BRI + 5 —
b, ZEEBECMRISHABRL L, XN OH
FedbBuobhTnd, MEOHRFCRBEF b5~
FERERS L L ACD #E23% < ffiboh, EDTA-Na,
RhEBERILCVWERWY, £ 0%FC I 2TED
BHFLBEIPEEIN OB, £ THIL EDTA~Nay
BEMERT 3 7 P oo AR Ih sy
EL, CHONBLE LT ACD L7 ¥ olng
hTEdoT, HobMaEKcfE LEan 7
FofEEs, oA Y gL & brfimiR L oEs
FRePEOR 2, 3 OFE (ATP®, sizsa
v®, vt rr=s @) REML, 7K
HROABECE I 2B L,

RBHMBSLUOFE
D HH

JI# 5.0ml ¥4 b Heparine Sodium (Upjohn Co.
Z Inc #8) 1.0mg % (1000 units) A i=i:§+#54 M
WTHARBRATFOEASIRS S0 L, BEM
Li-f% 2x10-3 M-EDTA ) 2x10-% M-EDTA &
ATP, YA 854 v (GSH), 2,4-¥=tm7=/—
" (2,4--DNP) % # 4 2x10-3 MOREEERM L b
DE, 0.9% fEEHNE L 0.9% f Wi ATP,
GSH, 2,4~ =tm7=/ ~n% 2X10-% M L
WML ABRERL, R« SELEELC

4°C Fth O VB AC AT Lo B RO Mo
e L W (o AN T o G e ol
2 ko ¥
a) 7 F gt Somogyi-Nelson #®Or r ot
E Lo

b) EERERD X 5 R TE L@,

MR 1. Oml % 3EMeilh,  ZERGK 7. (ml
& 5% HPOy 1.0ml % n~CTEREERET 2 AL
3000r.p.m., 54RIES Lk, R 4.0ml 26
B vy 2 ARBE I, 20% CuS0, 1.0ml
L Ca (OH), 1.0gm 2 In~THE < BRT 5, 225
¥ LTIk 4.0ml & 2045 CuSO, 1.0ml, Ca(OH),
1.0gm % M~CR B L, WHRE LR Chpkc
BSOS MHRTE Lt b, 105 B RETRTI L,
3000r.p.m., 105 RE.C L EFEE 1 0ml Dok &R
BRI b, VAT IR L7 2t i 8. Oml & i~
i 0lmloe Fpx/ vl (TAra—n 5.0ml iz
v Fw sy L0gm RERLAE $ 0) BTk
T304 B INEL & A Fo . WikeRic TR0 A LR
Foik 5.0ml & hn~TEM L Ao 224 Blank & L
THNIERE % Hl\VC 420mu T optical density %
WoE L, FLERE 2 s iR o> THIH LT,
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2% 1073 M-EDTA (% U= iErk o 7 F v &
v, (R 1 S 0.89:20.41, 1 B Hicik 0. 908
4-0.142 @ & RN U e hd, 2 Bk 0.59240.118,
4 BT, 0.49+ O @A LThs, 6 At
L 0.58440.15 N L7ce EDTA I ATP %0
L AR I Crk 1 Rl 813 0. 653+0.25 % iR L.
EDTA BBl LT L T w3, 1 Afkic
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{3 0.8940.195 T 1ML LML TED, ED
TA BB LTI Esiinv. 2 Bl
0.418+0.22 ¢ 1 o borkThE, EEcwd
#EET 5 L, EDTA BitoHE LTI
LTED, 4HERIIN0.34x:0.035 My LTRES
L, 6 At 0.605+0. 18 LTk b, EDTA
B o B ek ThERS L%, X EDTA £

GSH %iin Lic b ok, L Mg 1.01£0.34 % -

KL, EDTA BfhoBE&wit LEE ML CED,
1 Bk 0.8310.365 mCA LT/ D, 2 Ak
PR 0.47240. 28 imaWn R Becl b, 4 HER
¢t 0.356-20.08, 6 FHIIL 0.73540.12 i Hin Uiz
7%, EDTA Bk Bz hhud &k bl LT
P38
EDTA i 2,4~ =t w72 2 — A RPRINL 2RI
M7 ¥ 7 1EMGrR: 1.0120455 © EDTA
BMoBarhMmL T 55, 1B#ici:0.5224
0.0 M LTED, 2 A%KIL0.54640.039, 4 B
Iz 0.455-0.045 13 % LSBA L e as, 6 Ak
T4 0.855:0. 22 @i LCIB B o RAEIRTF 4 BRI
RTRIEVRPRT RT3, (1 FEEMH)
LI Ul iR o 7 F oy R, 1 BRI
¥t 1.0640.26 C EDTA IR LA L D X h#inL
1 H#iciy 0.5354:0. 24 iR 4> L= 2%, 2 HEfl ik

B MEE #0E B2F7

1.10740. 36 3 Lo

40, 6 AMKIEENE (0) tioknfEc
ATP ®WinLIciBig-ho 7 ¥ vy, 1R
11 0.731:£0 .34 (I AR B oS & b B A & R
Y, 1 B2 0.5940.26 )2 £ RA L2 20
Hiciy 1.03540.43 iin L, 4 HEi®E (0)
feotedh, 6 AHICIIER 0.47440.23 B LY,

RfctEw GSH 28 Lic b O, 1B
0.7314:0.14 x 72 D RIEHIMMOR X b L EECRED L
TEBMR, 1HHCIE0.47£0.17 @A LTEBDE
= 2 HENC KR 0. 99740.118 i 88hn, 4 BB E (0)
e, 6 HBEit 0.6160.00 i Uiz, B¥EK
2,4-v = br 7= —ARENEE b OTE 1 R
#1213 0.808£0.26 w7n b . REHMOKIZ S R
WA Ukept, ATP LR GSH & in~iefic <
BRI U TR %o 1 B 0.69540.31 21
#%iciE 0.96-:0.15 1 T HigD s @ L WML TES
by, AR L DRI LTES. 4 R#EORE
(0) AL, 6 Bicin 0.48:£0.06 Iiid LOE
B

FAEA YR IE R VRN U B i b o 7 ¥ YRR,
4 BB LTE (0) kb, (B2RBR)

b) AERENE
EDTA wi%i Ulc ek ofL BN, R7F 1 RMH%

1% EDTARINZCRFE LK X oz Wi Sl im Lich & o

esdalisilap N
. &l EDTA Ruf EDTA i iy % FRin S @ Ao fiiE o mil i (mg/ml)
RAFAE
% EDTA EDTA+ATP | EDTA+GSH [EDTA +24-DNP
1 W 0.89 =0.41 0.653::0. 26 1.01 -0.43 1.01 0. 455
1@ 0.908+0.142 | 0.89 £0.195 | 0.83 4:0.365 | 0.522:£0.09
2 | 0.592::0.118 |  0.418::0.22 0.47240.23 0.5460. 39
4R 0.49 0.0 0.34 +0.036 | 0.3560.45 0.455::0.45
6B 0.854£0.15 0.60540.18 | 0.735+0.12 | 0.855:£0.22

2% ARMERA RN TEE LM L O e AR LB a o

i B o R IR 25k
" el NaCl Bt NaCl g 36 iRin & ¢ Wi o M (mg/mb)
®ER ‘
% NaCl NaCl+ATP NaCl+GSH |NaCl+2,4-DNP
1R | 4 1.06 +0.26 0. 73140.34 0.73140.14 0.8084-0.25
1H 4 0.53629. 24 0.59 =+0.26 0.47 +0.17 0.695+0.35
2 H 4 1.107::0. 36 1.035--0.43 0.997+£0.118 | - 0.96 +0.15
4\ 4 0 ‘ 0 0
6 H 4 0 0.474+0.23 0.6160.09 0.484:0. 06
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i 43.36:£15.14, 1 B#icix 7. 081,56 4 L,
2 B3 116,372,835 mZa LS Hima B, 4
Bty 28.65+6. 05 kimd L, SH#RE (0) &
frot, EDTA & ATP % yeinLicd o Tk 1HR
#TiY 24.524:1.96 &7 b,
LIRS L CED. 1 HHRIIL 9.144£1.43 L
RhELIRAL, 2 Ak 73.25+3.89 i,
4APHBIILL.T7E0.04 2 5 LSS L, 6 K
W& (0) kiotc, '

EDTA & GSH &¥in Lic g ok, 1Rt
23.446.96 L7 h, EDTA BEoBAHLES L
WAL TWED, 1 Ak 33.01£8. 79 midin,

2 RHRICV 101.04£1.96 €3 3 L (ML, 4 Bk
it 2.508-1.9 i Ui 8,
foofee

REDTA i 2,4-=t v 7=/ —AFHEMLEDL
DT 1 BREIE i 34.0741.86, 1 Bt 6,794
0.85 A LTED, 2 BT 26.93:1.12 i ihn
Lo, TROt4 HEmit 20,4521 46 A L, 6 [
BILTE (0) Kinofo FhA EIEWERHEME B 1F
WA Ti: EDTA o %@ H Lic b DR E~TH,
HLTREY, 6 AR ENAUBROGFELYIEE LB
Ve (B33 v

BRANCIR LA M A T, 1RSI

EDTA BihoBawt
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52.20+4.35, 1 A&t 51.92+2.99 14, 2 B
i3 4L1E3. A L, 4 BHRIL42.7743.381C
HIPNL,. 6 7412 101.28:£8.85 ) 2 s 3 00 % L
B Do

ftie ATP 20 LAz b 0 T3 1RSI 27,9
+2.17 L b, BERMOBSTELELLES LE
2%, 1 BHIEi%26,446.06 &7c b, 2 A 20.06
L0 L, 4 BHrRIT51.132:2.81 L, 6
AL 35.441.02 Wil Liz,

A GSH &R Lz & O T 1 Fe#ciL 51,9
+3.36 Lin DREHMOB A LUTE Y, 1 BRI
26.01:£0.00  H L MA L, 2 BECXT.0:2.7 1
WL, 4 B 33.2345.28 KRN L, 6 AR
Y 62.68--8.78 yz & 19 n Lto

B2 4-0= b e 7 = ) — A RFEMLICH DT
. LTEMI% T 20.5348.02 - e b, LHBEKIL
24.04:£1.60 L7ch, 1RGHIEE D RINLCHR D, 2 A
HiIciz 20,554 JIHIML. 4 BEIIXLT. 741,56 &
DB LSMDT Bo Fim 6 HHRIRG6T.11£6.51C
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EDTA-Nas (Disodium-ethylene-diamine-tetra-
acetate) {ZMErho Ca L+ v~ MEA L, MELIE

# 3% EDTARNLTHELLMER XU EhIEREHRNLIZSHED

B OMRINE
o el it B G/mb
{%ﬁ Eﬁ JRes— : S
’ # EDTA EDTA+ATP | EDTA+GSH [EDTA+2,4-DNP
1 W B 4 43,361, 541 24.52+1.96 23.4 +6.96 34.07 4-1.36
1H 4 7.0841.56 9.14:1.48 33.01 +8.74 6.7864-0.85
2 f 4 116.374:2.8 73.25+:3.89 101.04 41,99 26.93 +1.27
4 H 4 28.674£6.05 1.774:0.04 2,5084:1.9 20.45 £1.27
6B | 4 0 0 0
BAE AEBOAEAR L TIRE LIS X0 IR R LA 0
LR DI HIRZESE
o i B B (r/mb
7 R 3
# NaCl NaCl-+ATP NaCl+GSH |NaCl+2,4-DNP
10 M 4 52.3944, 35 27.9 £2.17 51,9 4-3.36 20.53+38.02
ig 4 51.92--2, 99 26.4 4-6,06 26,0140. 09 24.04+1.69
2 H 4 41.1 4-3.98 20.0640.0 7.9 £2.7 29.5 +4.0
4 H 4 42.7743.98 51.134:2.81 33.23+5.28 17.7 +1.56
6 H 4 101.2848. 85 35.4 +1,02 62.68:48.78 67.11£6.5
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BRI T 5, FRmEBBEES LCLRIFTH D,
mER, MUNEOTE S H 2REME L, Ak b Hik
A7 L HHER b e, Erhc Rtz h, A
REWCEFACEATS L, RERD DA Y Y AR
DCF 2 =—, FEFW vav rid s E~
BB L, XM OREBFCR LT AR iR R
EERIFL T B, HIREFRE LR 2R ESb S

H%, AEPIR EDTA REFMKHOEHEROL

T A AR B A R R I & M L TR,

1) 2x10-3 M EDTA (ififf & & A i o mii%
Nelson-Somogyi s CRIE LCAhlc Lo b, RFFELH
HEEMECEL, 4 B HEICHE 0. 49mg/ml 5L,
6 B Fic L7 LT 0.85dmg/ml I LTV %,
0. 9% RIGEAART Lol R UoF the CIE Lz
Lz, 2 AREEEM L 10Tmg/ml &L, 400
BB g LT LR LTy, X EDTA ILL
R 2EZE L ihitie Fithie X 5 EDTA ErilE
SR RIS ESEE T, Ao 4 B> TAF
I L7EV o 4 B CRI e i o8 b L
T B DL, FREROMEIE B AR £ 5 75
5T, &5, WEOMERhRT S Y YR
Wik B h b, EDTA+2x10-3 M-ATP % L OF
0.9% frik+2x10-% M-ATP Wi mg %54 L
CTHE L, ATP i REE e i3 e
MODEEMORETH B, & CHNEEPICRT B
Privk EDTA BihoBE L Assind, KRR
Litbh oL T4 BRSO, EDTA+
ATP 0534 B HOZMR 6 HAIZ EA LT 0.474
mg/mliciEL CWd, ‘

GSH 11 3x10-3 M Cftffimo Hexokinase of
MRS 5 L oinh @A ERIc R T EDTA+2X
10-3 M GSH k 0.9% R ¥k +2x10-3 M GSH &1z -
MR TR € AR, BERel EDTA Bl
DBAC L LTAREY Ric\ s, 0.9% Sk R
L& b LT 0.9% A&l +2x10-* M GSH ©
J7H 0. 9% RO EA L Ui & W T B,
2,4-v=tr7=, 1@ 4+-DNP) by v
Eafb oIESClEME 2 AT 5 FEM e 3ERC, EDTA+2
x10-3 M 2,4-DNP 5 L 00 0.9% K +2x10-3 M
- 2,4~-DNP i g% il & Il o2 8% Ry, m
fiddiit EDTA+APT %43 EDTA +GSH 3% 0.9
%A +ATP, 0.9%RIEK+GSH 7l Lk Lk
bR Bicue MLEOERM L b 1LHEGOMRTFCIR
WU Lo CHRRESN s h ol v i
7..)0

2) EDTA ¥ & Sk RELERSH

BN EGE $10% H2RE

2%9.% B %+ EDTA o&riz2 BECEGE
2L 6 ARIIREERDR, Tiohb, 7 FVHEo
L1 H S buvils L CHBO ERY BT
A%, 6 ABICSEARI o Eey kT ok FEilio
Embden-Meyerhof #5474 & o CHEE O ERA
feigofeb DL Eithb,

EDTA+GSH, EDTA+ATP o3& % ik
EDTA BoB&LA—THhH5, X 2HBROK
B EDTA #2108 &) 116.3742.8, EDTA+
ATP OB &1ciy 73.254-3.89, EDTA +GSH 0%4
11101, 04 +1.66 %R LC/E Y, EDTA+2,4-DNFP D
UL LA I A T & oAt BIET LTV Do

0. 9% iR FE L mEoNBOERE RS L,
NaCl o @&t 4 BEnTE B & gy TPAT
oz, 6 HHizit 1007/ ml i€ FH LT\whB, NaCl
+GSHpBE & 2 HERRELRLEF LCED,
NaCl-+2, 4-DNP o &t 4 H BB BELCEIR
EFLT3, EDTA ©ffff LBaLT, ¥
AT T BT 205 A%, 2% EDTA
CARRE LB a L 0 &, FRFRo#EmE LS 7% 585
TEPYE ol NaCl i ffff &g oling
QAR MTE b0 L Bith 3 LA, RO
PURAE AN 5 o1k, LB RO RIS ATES
TERENDOTIRIV A EHENERS,

% W

D i 0.9% AlAKCEET B L ik 2x10-
M EDTA Wic{RfE Licdint, TRiiefirs 5 A Ta
RO A X 0 B IR LIk o MR RFEL,
A7 F /v v=1vEg, sradty, 24021
| 7=/ — s E OBRSYEINC B B o LB
VBRSO s hBERE S 270 o

2) 0.9% AEAKCIFEEE e RmERE, W4HE
2 HEM I 5 B TElmEoWEA L,
EDTA i L b @ Tk, FhBRMnEwgs
7o BN TSR B O WHIE b .

3) EDTA WffF Licml of iR L EDTA K
MoBEd, ATP, 7rz3xy, 2,4-YV=tr7=
=l BRI LA L, b BEoErSD
25, RE2 B EeREEERL, 6 B (0)
o TREAE LR, 0.9% Rl ffFELic
LD THAEKF2 4V = e 7=/ ~AOYERER
W EDTETL, B4 BR X HILEEe L5
Uteo Zhid, FEEOERZEINT 525 FLEAME
DU HARTER T BRI B BE TV E R
na,
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ABSTRACT
The effects of EDTA added in vitro to

stored human blood on glucose disappearance
and lactic acid production were compared with
those of NaCl added without the supplementa-
tion of EDTA. Also the comparisons were
made in the presence of ATP, Glutathione and
dinitrophenol.

The glucose level of human blood stored in
0.9% saline solution both with and without the
supplementation of 2x10-* M EDTA showed
tho lowest value at the 4th day of storage and
then gradually increased again. However, the
glucose disappearance was greater whon the
blood was stored in plain saline solution tvhan

when stored in saline plus EDTA solution, It
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was also found that the addition of ATP, glu-
tathione or 2 4-dinitrophenol does not alter
significantly the pattern of glucose disappear-
ance.

The lactic acid production of human blood
stored in plain saline solution gradually decre-
ased until the 2nd dys of storage except when
stored in saline plus dinitrophenol solution
which showed the increased level of lactic
acid at the 2nd day of storage. At the 4th
day storage, the production of lactic acid in-
creased abruptly in all of ATP, glutathione or
dinitrophenol added saline solution as well as
in plain saline solution. On the contrary, the
lactic acid production, when EDTA was supple-
mented, reached maximum z;t the 2nd day of-
storage and then decreased rapidly to almost
Zero throughout the last day of observation,
e. g the 6th day of storage. It was also obs—
erved that the addition of ATP and gluta-

“thion exerts little effect on the pattern of

lactic acid production, whereas the addition of
dinitrophenol prevented the abrupt change of
lactic acid production in EDTA-supplemented

solution,





