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By T RNES IR (LT *mTc-RBC )23, EhMFlOMRELY 9 5i2iE, HARI
O¥E), THDOLENEBROLEEE MO 2 AT S V. RMERAEEME, 0™ TcOs™ #3053 % T
111.847.5% (543 #%% 100%) L@, 6053 #%IcEDL EFTREALBFAOAT, £72, M ToOEHRI
99T, #iE 105018 X 1 60 A3 %IcFE S £ T95.542.0% T ~7-. 31Cr-RBC (= k 5 i B fuite it (BAF
T.B.V.) # %[5l (100%) &+ 5 &, a3 81.5+7.4% L 10% UINOBEERMRIcH D L Ex O £
7=, T.B.V. i Tix, RISA, 51Cr-RBC L Ol T, 4 Fh r=0.960, 0.815 L [4f /%555 L /2.
+hbt, 99Tc-RBC #kic £ % T.B.V. L i+ 5 & RISA #:uc k5 4 oiF, 7% K, >'Cr-RBC i
LB Lo, 23% O EETH Y, @b RI o PR S1Cr-RBC #:, 99mTc-RBC #:, RISA #:
DIEICITFL TS L Ex 6N, BIfE, RISA HBIC X 5ER A7 A — 7 =K 9"Tc-RBC #:i2 T IEH

LB LN

L FC®IC

e, RERIMLIR RS 5 VT OHERE ST A — % —
R+ 5o10c, RI e LTix, 5Cr-RBC %
RISA Ml & TXb, LaL, 3Cr, B (3
TR AX =TS Ew LT, H
THATA A=Y U EE L T W, PART X
D, A A=y 7@l 29T i2 kv, Al
EREEHRS 2 W anTEnd, iR
FAREE CTY RIS e h -7 ol
BILAIE LTEr Y VEAEREAY, £ELK
BWEEER T, RAFAREGRSEONDS X OICRD
L, RBRENERTH 12720, V—F L BEL
LT, fivE ok, MEEER CIc#inrd -
T, REBRAENERSCR L, kTS 5 EAN
Bk matsh s L oicn e, BIfE T3,
EHRMGITT X TAEICBEnboT2, KD
S e G ‘
ZAPIST4E8 H 19 H
IR STAE 12 H 6 |
BURNEER G © mCRR T A2 X 223 |J5URT 53 (B 606)
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99IMTcQy L 99mTc-Alb (2}t L, f{t{}f;iﬁﬁf;;{}\
EDOWifh % AT, LHIED ST £ — 5 =5
BERTWED, bbb AUTERNTEHIGET 0%
Tt B EWMEROLEN, + b b SCr-RBC 35
L O RISA T X 5 fRBR ML & O kit & 17 -
OTHRET 5.

I HiEE LUK

xtguE, OIERIC BEE A5 AT, RI
TUXA T T T 4 —ERITENTISEHITH S,
FyorFrfchH Er Y SRy N GEL TV
74V =R, ©ry o fg 20 mg/Vial,
b5 1 2 X 4 mg/vial) #{§if], Dan G. Pavel ,®
DN > T2, T hbbAEMNREIK Sml
THx v & FfE%, ey g 0.2 mgke (Hifk
#1 2 x 0.04 mg/kg tHY) & fE, 3040k
99mTcO4 15~20 mCi ##EF LT R 7 o ¥4 7
7 7 4 —&HEfT L. ifih T odRimERER S X O,
WHEE DT L & 2 5 72®12, 54y, 104y, 304
604y, 24m5H] &, FREFHIC A~ %) SALBE L 72 S
I THRIML L, EHic, 3,000 []#5 /40T 5 43
DL T, xS, 360 E2 £ - T,
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TIARY F L=y a7 —IT T, 140
KeV, 71 v Koiig 209 < 30F01], £ifidk X
i 1ml ORGHEM:ZHE L. ERATO
RILERE R ke X Y R L 7.
IfiL T DRI ER AR
_ WB—WS (1—-Htx0.96)
WB
WB: ifiLifg 1 ml vh o> fdeiE
WS it 1 ml oo feHE

s, WRPBEME 2B oo, 1241 T,
99MTcO 4~ FHid 3004 I 2R & TR, [RIKRIC i
EPEEJIE L.

F7z, 99mTc-RBC € MM IC £+ % 2>
EIryneRE T 5 2o, 29°2Tc-RBC #:, 51Cr-
RBC #:, RISA >\, fRERIMGR % B,
WA O g L Lz, 99mTe-RBC #iC X % i
BRILEEIE X, I8EFNCHETT Lz, b hldhE
PRI K & 725 29MTcOs™ Frid3050 1% DRk % {8

(1

A, LEitlRkoRMm, SHE0%R, FEfT -7,

24 E— ROERIZETE 9°"TcO4 1 ml % 7
7 2232 T 2000 f5FR L TfTo 7. b b,

. Wst x 2,000
ifuEkit = WB—WS (1—Ht x 0.96) @)
et = |, SO @

Ht < 0.91 x0.96
Wst: 24 o4 — K 1 ml otttk
WB:  (fiifk | ml o FiEk
WS: [l 1 ml ofdEtk
2,000: 2,000 {5 i ER
0.96: ~ %Y UMD Ht HiE(E
0.91: ##fik Ht X v 25 Ht ~ Oyl EfE
WTHH L.

KBREKTH, 104]ic RISA, 8 fiz 5'Cr-
RBC ##:h L7z, bbb, BEL—F HH
ThTwaH#VIicT, fEIRMkRE 2 5L,
99mTc-RBC Dz h b & Wikt L 7.

. # £

R T D *9"TcOs ORERHEB % H % 7o
iZ, ARifEkEs L OO BERTEY 2, % S

20 % 2 5 (1983)

fliz 100% & UCHH L7z, Ak 330
SMEIC T L8 £7.5%; Lfg Kfix 7t L, 105y, 60
AMiEE 104.746.4%, 108.1+8.49% L 5/MEiIct
LEfETd v, 24WHIfE T 80.7£9.1% & {KfE
Tdh ol MEHEHENE, 104, 304y, 24RH
fEixzhzh 93.849.6%, 89.9+12.79%, 70.8+
18.7%, 22.3+4.2% L BIFICHEAHETEO WD &
Kl Fhbb, RMERKGHENE & G
PRz < &, FE S LIRS R & R L
7z (Fig. 1). %7z, Ifiih TofkimkEER 17 4
T 54y, 104y, 304y, 604y, 24M:fEx+hnZh,
94.5+41.7%,953+1.2%,95.74+1.1%,96.5+1.1%,
98.740.3% T »7-. Fig. | OFREER S,
M TORMERAERR T D FH e p3 5 L WA
kL, 1043LIRR604 £ i 95.5+2.0% Ll
#7s L7z (Fig. 2). $£7z, 124]To 29"TcO4™
1% 30 501 TR P NG S g vE o 2.8+
1.4% T > 1=,

99mTc-RBC iEn3E BMATMIC I+ 24, F7c
Belifticnt+ 2 il & 2 5 721z, RISA i
O 51Cr-RBC ic & v T.B.V. #5iH, ikt
Aot e L.

RISA & & Dl iz 10 > W TV, # DOl
#o TB.V. [Blicid, r=0.960 & [kl 75 I #

%
10
100
90
80
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—— RBC g5,
) REEERE Serum
20 {
30 60min 24n

Fig. 1 Percent activity of RBC and Serum for the
activity of 5 min.

RBC activity: 104.7+6.49% (10 min), 111.8
+7.5% (30 min), 108.1 4-8.4 9 (60 min), 80.7
+9.0% (24 hs)

Serum activity: 93.84+9.6% (10 min), 89.9
+12.79% (30 min), 70.8+18.7% (60 min),
22.3+4.29% (24 hs)
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Fig. 2 Percent tagging rate in the vascular bed: 95.5
+1.7% (5 min), 95.3+1.2% (10 min), 95.7+
1.1% (30 min), 96.54-1.1% (60 min), 98.7 4+
0.3% (24 hs)

L, RISA #ic k3 T.B.V. % 99mTc-RBC #:ic bt
L 7% DKt ©& - 7= (Fig. 3).

¥ 7z, 1Cr-RBC iz X %5 T.B.V. L o fhig T
8 filic TFTvy, y=0.815 L RISA Ic X 2L
{Ef <, S1Cr-RBC #:lc k5 T.B.V. 723, 99mTc-

RBC #Eictb L 239, oidbifli¢d - 7 (Fig. 4).

72 B RIFE 3 B TR b VAPl & 17z T.BLY.
5L 72 5'Cr-RBC it k 32 h % 100%, +
feb bt RHRIE L L7zl 99mTe-RBC iz k %88
L 81.547.4%, Lix 1=

PEOfRE BT 5 L, BiEshr 9 Te
04 D30 HBOUNNMRUT O L TH S
(Fig. 5). 370 b b#li & hiz 99mTcOq (% 81.54
7.4% AHMEER R S, MiEiciE, 12
T 5% WPk 2.8£1.4%, MM
F 10% k20, T o BOAHEAE IS5
& O — BRI © 0 7 — L DIRIE TIAHE L 7.

V. £ =

RI i X 2 0BGE S5 £ — 7 — i, 5'Cr-
RBC, # X0 RISA itk 3 & oL, BT
99mTe-RBC iz & 2 EHEIGE AL T, b
NBEoICh->TERY., Lo, 420 &N
BAOERMRIES IR TE LT, BRMISH
DBEITLIEETH S, *9"Tc-RBC iz EREMEA
HIZER T 5123, 20ENDHOBES L 0%
EME RS 2 LERD 5.

(L)

= o o
L k]
=1
o
2
rs«0.96
ne 10
|
(L)
| 2 3 [ 5
RISA

Fig. 3 Correlation between the total blood volume of
99mTc-in vivo labeled RBC and RISA.

r=0.815
| n=8

1 2 3 4
“MTc-RBC
Fig. 4 Correlation between the total blood volume of
99mTc-in vivo labeled RBC and 51Cr-RBC.

Extravasc.
Space |[—— Serum RBC
0% 5% 81.5t7.4%
| Urine I
2.81.4%

Fig. 5 Postulated kinetics of in vivo labeled RBC
method at 30 min after 99TcO4~injection.

RN T ORE#REEO KR Y R § iz Robert G.
Hamilton |z & » T/A &A%, #hic X 5 & Sn(I)
DRIT 10 pg/kg 12 Tk b RIF R EREIH L A,
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FSn(D) L 77 2o v A0S S LY
3053 AN D —F BT 5 BB TH > 7. £ 7, Dan
G. Pavel 5,9 4, AKicT ' r Y U BOE T 0.2mg/
kg #£45- L, #LGMRE3045LUANT *9MTcOq™ Find
#% SoricTilurh T o Ei#E 967, 60 4rLIN TR
95% L EoE#ZENE L. bhbh il Dan
G. Pavel & 0GR, ML CTOZEHEERT105
X 9 604 LANIC T 95.542.0% LIERICKE LT
FWEBRRAE S, Fig 1 IRENITE M
FREEL | EBRUATRE LA EELERZ LR
¥, & LAKRMER~ORFFGEEFEOBR»H - .
+7b HEEHBONLUATE, EERAFHEIZ oW

T, BELIEFEREERZT VDL EL LR

BT T 9°"Tc-RBC #:% EF. BHicfFfsh
5 X9k v, fEE/background Tix, T bF
DEREENERRE SR, EF 3 EKNERET
RLRWRICHEH S B b, HERENERE L o
Bix 7=0.98 LIEHICREFT, EFIRETOER
IR b PIEE Td - 728,

LaL, ko z LidEFEREBCET 2P

DORMERSHEEDRELTH Y, BHRTHD.

Z Z ThhbILE LRI G 2 R4
99mTc-RBC #:43, %4 RI o9 5 L hig i
KEHICHR SN0 E RS0, FEREFRIE
HA&EhTwa RISA $ X 85Cr-RBC iz & % fFER
MR % el U7z, 40k, RISA i3ifuffk, 5'Cr-
RBC, 99"Tc-RBC 3k %2 XM +5 LD TH
5%, Ht icX v iE, fERmkEZHEH LY.
RISA Lol cid r=0.96 L BiFAHBETH
572725, =% RISA #ic X % T.B.V. it L
FEiTh 72, THbH, RISA gk LAKR
109 LINOfEHERAIC T 7% BRFEM+ 2 2 &
XY EERIGHABAEETH o7z, F 7z, 51Cr-RBC
ok cix y=081 LRFLMHEAERT L
RISA & oI X ¥, 5Cr-RBC #:asAn:
I LB TH -7z, Zhig Fredrick 580
W3k Hiz, 2°mTc-RBC #:43 99mTcOa #iE1%
3053 T IUESMRHIAS 25% WAk Z B Z LicilE
HLTwas tEbhiz, Thbb3IEDI LKL
1BV 3 & hu iz 31Cr-RBC #: ¢ T.B.V. % 100%

20 % 2 £ (1983)

L+3 L, bhubhofift L7z "Tc-RBC # T
B X 99MTcO4™ o 80% {4 A3t Mk
W ER s, BELEBWERERETRT L L
Bz bhie, —RBRENERE T, 3058N
TMENRRFE 95% LIEFWICEBTH S L,
FEAEREOME s 2 BEICAND &, RR/NT
A—a =R, ERERESEKRICCH SR
ZREESE A S.
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99mTc-RBC #kic & v, fABRM k&% FH, >Cr-
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Summary

In Vivo Labeling Red Blood Cell with Technetium-99m

Daizaburo HAMANAKA, Nagara TAMAKI, Tasushi IsHil, Kotoko NAKAJIMA,
Tohoru Fusita and Kanji TORIZUKA

Department of Nuclear Medicine and Radiology, School of Medicine, Kyoto University, Kyoto

To use the ?9mTc¢c-RBC method for quantitative
reference, we must evaluate the stability and move-
ment of 99mTcO4— injected in man. The radio
activity of RBC and Serum were counted
sequentially by scintillation counter and the label-
ing yields in the vascular space were calculated.
18 patients were measured the total blood volume
by 99mTc-RBC, RISA and 5!Cr-RBC with the
dilution method.

1) The radioactivity of RBC was the most high-
est at 30 min (111.84+7.5%) and stable during 60
minutes.

2) Labeling yield in the vascular space was
95.5+2.0% from 10 min to 60 min.

3) Total blood volume by ?9mTc-RBC, RISA
and °1Cr-RBC were measured.

The correlation was 0.96 to TBV of RISA (7%
overestimate) and 0.81 to that of 51Cr-RBC (239
under-estimate).

Vascular retention rate of 51Cr-RBC was the
highest and RISA was the lowest.

4) Comparing TBV of 51Cr-RBC, 99mTcO4-
injected in man was distributed to 819 in
RBC, 109 in extravascular space 5% in serum
and 29 in urine.

Key words: %9mTc-in vivo labeling RBC meth-
od, kinetics, Total blood volume, !Cr-RBC,
RISA.
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