(R %)

T 0 A4 AT 4 2R AR S A A hE (UIBC) o K
IEBNC PFe 284 5 720 ORiTLE—IM%E 0 HE A BRE L,
YFe 522 HAC M T v 27 2 ) VICKES IR B HEE

R =¥

BE P ~ESm USRS T A7 2 ) VIR L TWRTFRIE R V. #

NPz, 7xahAXT 47 AL THRESNIBFESE T v 272 ) VIERHAL TV D LERD 5.

L2 LARERIfL i 864 B HE (UIBC) o ffv i T ik sk & B o e A S €5 2 LidRETH 5.
ZLT, @ UIBC 2L o AoM#fEE w2 LEREBZ b Lk, BEE#HRE T 272
VIZKER SEARVTHHET D &SRR IE S I i BuA £h, WilhrskEShD. ZoRE, migdh
TSRO HEITIRCMEIC 2 ), SO /RRBRIC LY, MDA SA S, BV TR
AR (PIT) LR MERSF AR (RCU) LiEKiHES iy, £/, SRUCHFICEGA £ h 7o hidtksk
i E v o T, KT Lc RCUIC L Y 9l % @0 i 2 8E2h b b 5. Lo X ) nlEE &
Rt -, FRROXH R HEERELL.

M%7 = UMt L Clfigk s h o272 U U BEL, ThE A 4 SHaisTwEL, BET
%, Wiz, EEEREE N THEMESE FT7 o272 VISR S ® 5. BUMESEZREA L omifix 2 ) K
T74NE—EBLTHAET 5. MMEBRERZE L USRI KREDER LD T b T 10 T3
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T, AP IE CTERMICFIHTE 5.

L ZC®Ic

FNTURT =) UITREA L8O BRHSRIFERIC
Bivsh, ~E/ vty (Hb) A sh s
DT, ZzuhAxT 427 AV EITH8H
YFe # F 527z ) VICKEASE TELALE
Bho. ZxahA 32T 47 ZORRITIIAELFN
M AfgEskfE & HE (UIBCY®® BMEVWEFIIZL <, =D
X 9 BERITIL, Fe # BEAHDO N TR T =
) VICESCHASEIZ LRI LY. b T
VAT 2 ) VIR LT S9Fe 3, #iE%
PRI 2 SERRRICRE SN TLE Y. T é 2

* Al RSB SN R IR e A R
ZfF L STH9 H20H
R AT 1 STEEIL 3240
MRS YG ¢ 4l BTHIRFIX EEEET 65 (S 466)
Al BRSPS SR T e S
O /N

o 39Fe % UIBC (2R TE 2L LTYH, I
59Fe OFEMHIZE b TEL 5. Tl 2 F DR
e 9Fe o fEH MR A B ORI LTY,
FREIMFL RO e Z 4 MEZEL, bz
PLRBEOMMTHARENZTLEHELAEDDT,
MERF BRI E L 5. 2 oMK T T
RISAT # Tl ki T oL T &
50, K[ftrinv L ifEgkzegsR (PIT) LiRifER
FHAZE (RCU) LiKics b phakv. i,

FSv 27 VIR LTWE - BTIC
Ly zEhi %%Fe i3, MmiEPIER LHEEL, L
7o o THRIMEKICFHE S v, oy RCU
FIREICEWEICIEE 2B ZhBH 5. wTFhic
LT% RCU AAEMICHZHAL 5. PIT R
RCU @37 xwhA %747 2 b BEEALEM

t 18] A iy 7 /v 7 2 Radioiodinated human
serum albumin
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DIETH DD, FH DO OREHITE VR A
skahs., L, BUk<TiE, UIBC OffWiEfH]
DINL ORI RIEHEBEARD S, Zh
% T, UIBC oW iEflTix 5°Fe 2 727
=) VISR S s en iR oz, K
HE&oMiEnfib v icE W UIBCEZ A+ 5t A
wmﬁémwnf5”%*%£u#Aéﬁ7*k
ITRETH 2 3%, YL OMERAME 9 O THELT
QAN o;cna@mﬁmbmwﬂ&%fbt
5, 59Fe % iz AuiE/MEO ML T 3 5%Fe & 5E 2T
HATX33FTbs LEXLT, MARITORE

FLWHEEREST 2 2 L B3 TE o TRIET 3.

IL. f& A ##

4, PUEEREFIE LT~ v, 59Fe 7 = iR
kY, B A WERELTT AT A b
CG 400 1 A > ZZfuftis (LY ), MR,
7T Ufg, REK, Taxy v, EEM, Y
K7 7 4 v =11, #eER, s LOH.

L. #iEOHKE

Mgk pH6.0 LF T o272 Uhb
W+ 5. 2T, mstcEmEm, vYrEn
ZRERA A L EBRETE 7Y, Zhic ¥Fe %
Mz pH 270 h VHMlict T B L, ¥+ Y
Y8 G HES BRI, °Fe o &R 2 HiA
T% 57~8).

¥Fe % h TR 7 = ) VICHER S E BN, i@
WiE A~ Y ML A 2 SO TEEL T S9Fe
EMx5. Linl, bR 7=) COBEAT
FEHLDHTHNO TRM IR+ O E £ T
59%Fe MMz hi, UIBC 23%h 24P T °9Fe # &
BT 5. BRIEREDE WA Hb Bk 720
Fe R {ERT 2820 H 525, %nu%v
59Fe #&MICHIM L T °°Fe MMERMICHES
Bzl D 720 0 u@ﬁmé#

t B2t © Ferric citrate (%°Fe), Amersham Inte-

rnational Ltd., UK. j@%; o i i i 20 #Ci v carrier
Fe & 2 pg 58K %.

KRB At ar 84
"t BRIV RTYIIF Y =1y 27 2GS

20 % 2 5 (1983)

Table 1 Efficiency of elimination of plasma iron from
whole blood after 10 and 20 minutes rotation
at room temperature with citric acid saline
resin mixture

Percent eliminated

Sample No. 10 min. 20 min.
1 92.3 98.8
2 95.0 99.5
3 93.0 99.2
Mean +SD 93.4+0.4 99.2+03

Table 2 Efficiency of iron binding to iron eliminated
plasma following the procedure as described

in this paper
Sample Percent Percent Percent
No. bound unbound*  recovered

1 96.1 3.7 99.8

2 98.7 2.8 101.5

3 96.9 3.1 100.0

4 100.5 3.3 103.8
Mean+SD  98.1+1.7 32403 101.3+1.6

* Unbound free iron ion was adsorbed by resin

N o3EEw. 22T, ks oL
Dh A AR x TSRO BREZWHETH % ),
RIZEDORERB X 2 2 Mmat Lz, 2ok
B, 7T UBETTEHRMABESZ L B3bho
Too BREERII R TY, RMFELLAVWDT,
7T URREABRKK LGRS T, 7= UMk
|G Ltz nh, 7T o ER{EL, pH
25 5.0 LTI & s WREE TH EAEIMITIE & A
EBERWZ ERbrolz., 22T, 7T Bt
0.69% oAFAHEAKLE L, 2L 1.0 FicktL, =
ha 155z, pHS.0z@|dEL, vorL el
AR R+ 5 2 & & Uiz, SR T105H o
kv, MmifEsko 93% %FrETE - (Table 1),

37°C TiREBRERITIZE 100% L7555, K
ISR ERRESHEETHY, EEHTHZIOT
37°C TORERIfTbRVWZ LT L .

Lo $EBRE LMK = L BLY v
RigzmoL, EFEE Ly, ®Feriiiz, &bl
3ml o 847, HHEK (A4 n 84) 2Nz T
pH 8.0 Iz§i%+ 5. =R T 20 HEERHEE L,
WFeZ P T LU RT7 Y LICEERSE, VKT T
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sterile tube

rubber stopper

) pH 5.0
negative
pressure
rotate
citric acid
saline centrifuge
resin

iron |[ removed plasma

supernatant

sediment
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—

t::: pH 8.0

rotate

59Fe

filter
inject
NGHCO5

Whole blood 3 m/+0.6% citric acid saline 4.5 m/ add amberlite CG 400 resin (pH 5.0)
rotate for 10 min. at room temperature centrifuge for 3 min. at 3000 rpm.
Supernatant 5-6 m/+5%°Fe 20 p¢Ci containing less than 4 pg of carrier iron.
add 8.4 9%, NaHCOs solution 3 m/ (pH 8.0) rotate for 20 min. at room temperature in-

ject through millipore filter.

Fig. 1 Procedure of radioiron labeling for the patient’s own plasma having low UIBC.

ANA—FBLTHETS. ZOK, Fen 5
VAT =) vk OFEGRIT Table 2 [R5 E <

Xbhb»THRIFTHS. U EOEEL Fig. 1 1257,

BHREITREITAT S .

MRS 20 ml % = 2 BHEAE, R, S7E
1 EDEMER RS TRk D O ThHIERIM & 23
20m! # Z 2% X 91 UIBC OfRVEER] TixA:
WS HEBRIWTH S Y. BB OREZ LA
+ % fific UIBC 23 L T 7 Wik # <13 UIBC
OHERILT LLAES TiEi v L, RIS L
bh b, ik, Bk o UIBC ik gkiEio
BRATISE WL CHIE L TR 237 5 72 v (8
K oMAOENICEM L T b UIBC ffiz 3 <
iEshiw). LT, BEgno UIBC fEis,
PAVEHR AR o UIBC X 0 iz EWEA1L 5
LZLICRELT, RiitsE2EDRIEE O
v, b LEEZno UIBC 25 25 pg/dl (=0.25 pg/ml)
T, 20 pCi @ 3Fe 2fERF 2R, ZoHiCHf
Ehsxr ) vY—8EN2pg t+ThIT, 2pg0
BEERICHDME NS v 27 =) VIS S
% fzwizid 2 pCi+0.25 pCi/ml= 8 ml P oy
WENBEL 5. HEREDOHIR~~ 7Y v b

(Ht) 2230% Tho L+ L, Db
LT R2ml IR LAsdEaoisn. L, ¥
v U Yk 4 pg THShLYEERaMmE L
T24ml P ML g ik biv. £2 T,
AREERFER T2 & +5 L, WrE o TIBCHELRN
ek s, kit # < TIBC 2% 250 pg/dl Th
% LT, AERIETAE OBRER MK < FLFE
5T 9% & LT, 20xCi » 5%Fe |z 4 pg DX 4
Y —EEREH IR TS AT 4 pg+2.5 (pg/
ml)x 0.9=1.8 m/ DL - 25485 L 75 5. Ht 23
309 7z 513, &Mt LT 3 ml bz il kxR
FhF kv, UIBC i3, MihE#ko HNE#»KS
CHADOEBHLRKEVWDOTERIZOHLNTKREL
TET 52 LB LR TRER SN, Lo,
TIBC (38K Z MR MIC B3 2 SEKIE 1AL sh
TRAMLEELER AW, HREHEL .
Fhig, T TIHE L TH 5 TIBC offiid itz
L THIMLE & B, A& FHi 4 5 7 » UIBC 7>
SIRIMALZ HEE LT 9%Fe LB T 5 L Y 4 5%Fe
RREBICHTC NS v 2 7= ) VICEEESE D 6k
ERE.

FRMLIC B Ui bikEE#l & LT EDTA 2Hw

Presented by Medical*Online



196 % E ¥

ZRETIxW. dilko EDTA AV fRif4F i,

ffEfop Catt 73X b3 T W IERI T b bk
FEER2ZRIETX 5 L HicLhto EDTA 234 A
shtws. zhwz, Zhzv i
Fett i35eic ¥ L— b &h s, fbET sl 2
MifgE» EDTA (2% v — b & h 5 OE[HER W
2, TOHLTMAS ¥Fe L¥L—hrEhd0
T YFe l3MiF b7 272 L EIFEATER
{tsd. bFrra7=)rhbikeilisesic
DIZHWS 7 = LRI HERER L & 5 o Tt
M7z 9 & 60 CoEFRIC 7 = U ERA PR
K ANTEFE~Y CE2FINT 24630780,

Iv. & E

D & 8k & BB+ B T oL Y v
ORI EOMEE TIBCO 7 V47 v A
EOEHETICEL TR LIOTERE S
Ziz Ll

M7 & 8k % B2 4 2 1T BE L CIE & o3 i 37,
LMo E TERETS 2 Lic LizodmabialEo
BEE KL= TH S, Lrl, & r =
DOHEMZD LEMLT SO Ty = k& A
ARG e LT Lz, = ofEH, willidds 3 i
K trole. 72U AMARIKER: LicZ b
X W RE O A A AN 5, Fokwic
MESEDBRERMET TE 2 L idhahr otz BT
ORI T 2 DPLEED A & LRI EAET
50, @Ei, r—FroTIBCOTY A7 vt
A ERREN &Iz bid s ol ¥Fe D T
VAT Y r~OREEEEL I DY L LTk
OB X L— FRITH BT A7 = ) AFH 3
VIR B, HRTIE 1 BRI R 2 .

Bt oA gl iz UIBC off v i o
F %, Az UIBC 2MEWHIEIC S8k Sy
ETdh b, 5We&bayx7:uy*#Agﬁ
Th LT 5o icid UIBC fEL, Zhicks
éb?ésWeﬁOEéEOHéﬁgﬁ%é.ﬁ
fA+% %Fe ox+ ) ¥Y—gkit L, UIBC B3I
VAT Fig. 2 1R 328 < Th 5. Fig. 2
LHHO Ht 00, fRIMEPEAKE 2D, AiE

20 %255 (1983)

Amount of plasma to be used for binding 59Fe
1 2 5 4 5 6ml

250
| [ 17 /
ug/dl ] 1 17 7/ ) 7
1171 /1 /1 /
7 1/ 1/ 1/ 1/
200 ¥ 8
N7/ /1 /1/ /19
71 /1/
}// / ) 10
150 717
? [1] VAW a4
! T NIV 7
; L A7
0 777
[ [V / 20 ml
1TV A/
I
i1/
0
Carrier 2 4 8 16 yg Fe

Fig. 2 Relationship between the amount of carrier
iron contained in radioiron solution and UIBC.
The amount of blood sufficient for binding
radioiron can be determined from the chart.
If UIBC is low and more than 20 m/ of blood is
needed for complete binding of radioiron, iron
elimination and binding procedure as described
in this paper is recommended.

LB L 45 LM L2, o TIBC &
Ht &7 o AR EIC B gl bt 2375 UIBC
BEDLD TERWHAETEH, TIBC 2584 kb g
AEMEICX Y Fe #5%ERIC b TR 72 ) LI
HAETX50TIHEIZAEW. 2L, T2
7 =) UIED T & < TIBC 2:MEW;4 13, TIBC
EICIE U TR 2 e S hidn Hiav. e
O HZEHYU OB H D 9 525, Mikicnz s
7 URRAERIRHUKIER OB X E 0% Tl
LZHEEO YIRS Z Lidh .
kDT 2 v h A 32T 4 7 AT D HI,
RO HEE T T9%Fe # hT R T2l o
TR S| THETS) LETIHRLTWD A,
UIBC D& VWMER] T 59Fe # i L 7@ L T 1
Fe #FEATER W Z L X, ZOMBPEIC>N
Tk BT v, UIBC 234502 b 3 A
DM EZFHRO b o272 ) v EHWD &
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9Fe #ERICHEASEDZ Z LT TE 50RO
falk x>, zoAACOmiEEAvaARETR

oG v, RiEiE ¥y MEvRETH D,
RN 5.

Az kv, UIBC oK WiBHIMYETE *Fe
S XE D Z L NAREICHE o T2 T, F D 5%Fe
WA O I 2 EfEIC R B Z L3 TES
koot FORR, ZJxzahAXxT4 7 R

DM AIEETH S PIT R RCU #ilhKic, %
721X RCU Z23@/icifli+ 228 b i { e o 7z

V. & 8B

TxzahA 3T 47 AR OYE, UIBC 0ff
WIERI T %Fe BN h TR Tz ) VICHERTE
BWEDIBE S -z, 22T, M o8ke kR
ELTeob, BEHESE L S €5 RO
&, PitoAC ok x v Tiiic 3Fe & §E
Akﬁéb&&%%tt Ak v, M
IEREzkd b Loy, °%Fe 2338 BT
kBT 52 L LIETE S, 20RE, PIT %
RCU ofFHli LBH 1T & 5. UIBC b A
DIfiEE HWT 3%Fe % b T2 72 ) VICHEA
SEDLLEL L, REOERL 255,
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Summary

Ferrokinetics—A Method for Binding Radioiron to Patient’s Own Plasma
Having Low Unsaturated Iron-Binding Capacity (UIBC)
After Eliminating Serum Iron from transferrin

Hiroshi SAiTo

Radioisotope Laboratory, Nagoya University Hospital, Nagoya

Iron must be bound to transferrin to be utilized
for hemoglobin synthesis. Therefore, radioiron
should be bound to transferrin when it is used for
ferrokinetics. However, it is difficult to bind radio-
iron to the patient’s own plasma having low un-
saturated iron-binding capacity (UIBC), and the
use of high UIBC plasma of other person may be
a cause of infection. When radioiron is injected
without binding to transferrin, radioiron is cleared
immediately from the circulation by liver uptake.
Consequently, radioiron counts in plasma are
lowered, radioiron dilution rate is greater and
plasma volume may be overestimated. This may
results in the overestimation of plasma iron turn-
over rate (PIT) and red cell radioiron utilization
(RCU). Furthermore, the radioiron taken up by
the liver can hardly be released, and the rate of

effective erythropoiesis may be underestimated
from lowered RCU. To avoid the above described
problem, a method for radioiron-binding to pa-
tient’s own plasma was devised.

Blood is acidified by citric acid and plasma iron
is detatched from transferrin, and eliminated by
adsorbing it with ion exchange resin. Thereafter,
radioiron is bound to transferrin by adding sodium
bicarbonate solution. The radioiron bound plasma
is injected through a millipore filter. Plasma iron
elimination and radioiron binding is so effective
that only a small amount of blood is needed.

The procedure is simple, easy to perform and can
be used clinically.

Key words: Ferrokinetics, Iron binding capa-
city, Elimination of plasma iron, Iron binding to
transferrin, Plasma iron disappearance.
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