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in vivo B2 " Te-F7 MERIZ 351 2 B2 K 0 ki it

—RI 70 9F 757 012BF 50—

FRE PR PAS fEEZE

U O

IR PEL

EE in vivo BEFE 9 Te-AufEkic £ 5 RL7 2 P4 75 7 ¢ 10045 % fifT L LR 0 f5#k% 572, (1) Sn-
PYP & 99MTcO4~ o H-MIREE30%y, (A D o Sn(Il) o #2H.5L 0.020 mg/kg T, FimEkiESER T 96.67+
0.91% (n=87) L - 1-. (2) in vivo FRifnERE@: L 707 3 LS4 £ 5 o equilibrium image TH
WL, MiEEHELD, BHT, 1 2=URoEVL - KE 7 — g2 8 oy 27790 R
AMEA - 2. in vivo FRIEREE S C R FE# S~203 01l h 7 o foE#RiE, 1.67%L 7 VT I8
Witho 1.07% i L/hEh o GORITUPF vy b, RIS #—329F 2k 21G E2HWT invivo
RIMFREFREIC LD RUT 2 O 7T 7 A BABEIC TR R D X D icl -l Agkid, ZRREOR VBRI

HNLOT, UREEE~OFHEIRE VLB,

L T C&®IC

PR B0+ KL R OTREZRTICIE, Bl
BIMVEEEERHC LR TS, Fal T, Rill
LRSI O[] |22 on-line TiEEE L 72 computer?
fEpric kv, el T, REoPn RL 7o
AT T T 4 KILEROEIED 17 & 5
ESHrOHE L ALEEZ Eovo>odh 5. RI7 ¥
F 7T 7 412K Bl + KIAE FOM{RZHT 1T
MiTHhfiE% #BlEe T & % dynamic image & non-
KILED 7 — 1 215 %
equilibrium image 7> 5 5% % . %HFOEHICE (1)
99mTe- NI 7 v 7' L ARk (LT HSA g ki
&+ %) (2) in vitro 9MTe-R MLEREEH: (LLF in
vitro RBC &4 & 4 %) (3) in vivo 99mTc-i ifi Bk
ik (LUF in vivo RBC #ilkii &L 372) 13 5.
HSA #5413 1969 411/ Benjamin 5D A%, BEIK
MIEH &R L TR, b R 7o o4 7
7 7 4 ICHWHRA TV S, in vitro RBC #8313,
* ENLIEBREHRN 7 — RS R
ZhF 1 S64E1 H16H
ReRs 24 1 S64E3 H16H
BURIEER G @ RHETHEE A 5-125 (B 565)

ENLARBRENE & v ¥ — R He
Hom F O

diffusable agent G, .-

197342 Atkins &2 X Y 918 T 7 — I H
whihvie. LarL, #EERY 7z incubation (2 X 5%
WO S LT, FRIMEREER 1L60% LKV D
T, ETIEAWHRTWARL. in vivo RBC &
W X1977421C Pavel 53 33, stannous pyropho-
sphate (0.2 mg/kg) ## ¥ L, 30402 99mTcOq
AR LME -2 G OhD LRELI. &
[, % 5%, in vivo RBC #E#iikic X % 100 )
DORLT > PH 757 4 & MifT L, ARIEREE %R
O BT > TcDOTHET .
II. %/ i

Fr3E€u ) L fgEy b T A Y b—T)
FAERIKTHML, HLE—=2 X (SnClz) 2 mg,
e ) U+ kY 74 (NasgP207) 10 mg (LA,
Sn-PYP L L, Z®»9H9%H SnClz 2 Sn(1l) &$3%)
REBET 5. KiZ, 99MTcOs™ 15~20 mCi % Jitg
flREY Rl 7oA+ v b (b vy 7HH) (Fig. 1)
# vy bolus 7 A L in vivo I2 X % LIS %
9. RIL7o YA +y ML, 21G BiRkshiz =
L 2ccnz s 2F v v avFa—TLES
ERESFELDOTH B, v — AV FTH -7 “Hot”
V)Y T NTcO4™ 7 T LHIE L WV IFEAL,
HERAK10cc T7F7yvali, RIfvF—Iy
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v b 21G (7 v 1Y) (Fig. 2) 1321G 0 FREH
12T AERSTTH Y, Sn-PYP Ok, 9mTcO4™
o bolus Fi:Az 0 T AEERIC X WV A[HETH -

WICLATF OIHH IZ W TRRR L e,

Fig. 1 RI ANGIOSET for radionuclide angiography.

Fig. 2 RI INTERMITTENT 21G for repeated intra-
venous injections.
100'\

95+
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(o) DISSECTING  ANEURYSMA

70 3 40 60 80 100,11 2P

TIME INTERVAL BETWEEN Sn-PYP AND *™TcO,” INJECTIONS

Fig. 3 Correlation between labeling rate of RBC and
time interval of two injections,

18 % 45 (1981)

(1) in vivo RBC #EaEH: I $31) 2 /R I ER R iR
(a) Sn-PYP L 99mTcO4~ 4 5.1l
(b) Sn(Il) DREY Y OFehft

(2) in vivo RBC %k & HSA #Eikik o ik
(@) FRIAIC X 2 K e O HER
(b) A A —TOWE L ZDWhR
3) RI7vYH 7574 FHoOTK

m. # =2
(1) o BREE R e & Rk o H 7 > b
Y o THEI 5. 9mTcOs™ F i 49 10 43 1% 12
EDTA fiapid o L, 221 0.1 ml o4 v > k
Prvzafly o Fr—varhy s —TO0l
IMEE L7z, —hva CB L%, 3000 r.p.m. T
50 Wme OB fE,  [RERICHLEO.l mlod Ay 7 o
BEHML, ZhE Cp 45, RilnEREE SR,
~= k27 Yy MiZz Ht L3iuE, koL TRD
Hhvd.
ARALEREE e (%
(i Ht \  Cp
—{1 <1— IOO)X CB}XI()O
(@) Sn-PYP kt 99mTcO4~ DO H.[1hE
100 i) T O M EREE k=R & e Mg o R %
(Fig. 3) (TR, $ehflka 17~29 4»Tid 95.07+
0.819% (n=12) C, 304»~20/[H] T, Rt X
R 1 % b X 96.67+0.91% (n=87) Th -
7z,

1004

95+

LABELING (%)

90+

o
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DOSES OF Sn(ll) (Mg /Kg)

Fig. 4 Correlation between labeling rate of RBC and
doses of Sn(II),
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(b) Sn (1) DK Y » OF4:

100 JEFITo, RS & AR EY D ofl
HoOM%E (Fig. 4) (124, 2plicSndl) % 2mg
Bl L, (AEY YIRS 5 L, 0.020~0.057mg/
kg o7 » 72, FRHRIREAS 3050 ~20 e <ix, 1

Bl % bR & 96.67+0.919% (n=87) DR TH - 7.

ZoFE, (@ ERICL, K S8 K BRI
DI B K I R E R IIRIE A8 D, BHH
f% 50%%, Sn (II) T 0.032 mg/kg # 5 L, ik
(1 87.38% ThH -7z, HE-KELLTHEIND
TEBR M AL 1%, 4.47() TH-o7hy, BU- AL
T T U K AERMLE R 1119 () 49 2.5
ETh o7, FE LRI & TRMEICK E
PR IREED & B REFI T D - 7.

(2) in vivo RBC ik & HSA f55kiki o o
(@) FHARIMLIC X 2 B RETEPE O HERS

Fil# kX » RI % bolus AL, 7R T
A7, 200 mioh v NEE L
o EZEERAMAT RS & Ao AR Bk % .
RI ik L [FlF I EDTA I 2SR5 & £R1 s
Pt T % L IORHI T 2~3 cc DRIMNA T E 5. &
RATERINAE 78 L, iE10~60f01% £ T, 1050
b, 1~10201% % T 1 23 WIBE, > v T10~20 43
%ET, SHOMETEIML L7z, in vivo RBC {5
L HSA Bkl 0% % O KA v > b ¥ % 100
L L, RipA (Fig. 5) (. §ik#k S oo
204 £ TOH U v MEROEFHFRT in vivo RBC

ki, 1.67%, HSA fifkik <, 7.07% Th -7-.

W % OMRMEREE R R, WE E T ORER,
EDTAL Y OB 5135, 22T, ~< b7
v M HEMEE VT, Bk <, L i
Bk & oE s, EWMELOMIL, Fx0h vy
v NEEEHM L., ZoRER, #i20~3081%I1C
i, RMERAE SR T0% T LT v .

(b) A A—YOWE L ZD%hHR
Ohio-Nuclear X 410S Hlod > o 54 2 5 T, in
vivo RBC ik & HSA 315 T o 28 dequili-
brium image ® ik (Fig. 6) #1775 -7z, JEFNE
Bl nh, & HITOHREIEH T in vivo RBCHE
Homfgcix, HSA EiikomifgiciL, AT

100-
8 754
o
-
]
. |
=
S 504
(2]
—
=
g
254
o— 99M7c-RBC
— 99MTc-HSA
0 Lty
0% 0 5 10 15 20
TIME (MIN.)

Fig. 5 Curves of corrected count rate by sequential
venous blood samplings in radionuclide angio-
graphy with in vivo 9mTc-RBC labeling (O)
99mTc-HSA labeling (@).

(A) 99mTc-RBC labeling  (B) ?“™Tc-HSA labeling
Fig. 6 Whole body images by in vivo ?“mTc-RBC
labeling (A) and 99mTc-HSA labeling (B). The
cardiovascular image by in vivo ?“mTc-RBC
labeling was superior than that by 99mTc-HSA
labeling.

BEDNy 2 7590 KBMEL, BHTA A=Y
HROB L - KILE 7 — R & 1572

Q) RIL7vYFH 7574 FHoOTHR

RI 7 ¥4ty M, HHEHKYIC, F5H{RIE
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bolus #IETX, v MOIRICX 215 e iE 7t H
Sz, BEI2mmogpfls — v FoEH T, 29mTc
DR BREZ A 110 TR TE /2. RI7 U4
v RO 9Te ORI = AUERE D EAL
9E, 280456 pCi, =HiEREL VIEALK
YiH 945 +93 pCitho7-. RIA v 72—y

(A) 99mTcO4~ INJECTION

18 % 4 5 (1981)

7 R21GO = A, HEEEF2IG LT T, B
[Alo> FE AN RJRET, Mg o> i, bolus § 2
I BRI b~z Fa—7NITE K
s EE, 0% T HEMELRETH -
7E.

1 min.

(B) 20'TICI INJECTION

15 min.

1 min.

15 min.

Fig. 7 Right arm images at 1 min. and 15 min. after " TcO4~ injection (A) and 2°'TICI
injection (B). In 2°1TICI injection, the venous imaging at 15 min. suggested

residual radio isotope.
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Iv. # =

in vivo (24515 5 99mTcOs™ L RIMERDFHE A
ORITE, RIZ5ERICHEIE T, Sn (1)
i1, 7 i 9"TcOa™ # 4 {IICEEL, r Y v
it NV T LAOFEED G LT, Rk g #Hi~E
Fatrnrse U alIcEASELY Lunbi
T,

Khentigan ©,7(%, 4> o FHf§HEZ, 9mTcO4”
DHOFLT, MF7— xSz, BEE, @
ERND 2 RPEF-OFHD, EHRO TR TH 7L
W LT 4. MacRae 5% %, 5 v hOERT,
0.02 mg/kg » SnCls OfLH.T, 9MTcOa~ DFLHE
IAVEL LU I WG vEs AR H s Ll L
7. Hamilton % |3, [k 28T 0.010 mg/kg
D Sn (1) T, 99"Te O L ERE & 253 n] 5E
ThbHELTVD.

EH O, O T, 0.020 mg/kg ¢ Sn (1) %%
HU, #HBE305THIUE, | HlIEERWT,
96.67 +0.91 (n=87) D RIMERE R & #172. A
T in vivo BT L 2 9 Te-iR MLERD IR D
M, WA OO, NS X W fTabh, %
LAY 96%, 81.1420.0% T 5.

MR RR & e i+ 5 A, (D) SndD) o
Pr LA (2) Sn-PYP L 99mTcOs O MR TH 5.

Sn (I D5 RuE, MARRMKEIC XL VRESH
%. fRERMEEII Y - KELHHEESHLDOT,
Bk L AHEICE Y Sn (D) O RERETE
9%, Lo, JEHIL 7Bk, HEEfED
#2545 d - T SREEVE KBIIRIGOIER] TIX, AE
Mo Sn () O HRTIHD AL, BElENK
hot.

IR Sn D) 25, fuh T #IICE T 5 %
TORMEEZ OND. PHERERIE, i,

R, fAER, WPRIRRBIC X 0 528 E 5 0 525,

TRERENAE 2% T hIUTLSSy, RABDIRET
1330~405> 2 B+ 55, Lo L, FABRENE L% B
T, 175OBHETIZ92.31% & Ei#R 3K
Motz. L -T, Sn(Il) {3 175> TEHLIRBIZE L

TwhweE#EZ, FORRERD L I ICHELE L.

FRNEE 1%, 3RANC XY FRA IR
Wb 4. 99mTcOs~ 5 mCi, L 20'TICI 2 mCi 4
2ce BAREBRRIRE DL, 1A, 159 %%
1 LI OWG2 1T > 7. nipliEs 225, &b
IR IC S X A 2~ 72, (Fig. TA) i
99MTcOs™ Z 45 LIS, FIRNO RIDOE
hi X v, (Fig. 7 B) (3 20 TICH & $45- L1543 %
T4 RIDER#RS, ERFEHROA A= 7
AL, E22OTICI OF AR MR,
ko735 vy alc kY EHTES. KIS, SndDh
OFNRIEHMEIM 2 75 R T 500, PR
A7k 2~3 cc) T Sn-PYP % it L. &5
[H1pE404y T, in vivo |2 X % 99mTe- ifiL Bk A2 i &
15 -1z, BERER T 91.29+2.14%, LK) - 7-.
chnhoz Licky, Sndl §, 20TICH & [EkkIC,
BARNIER LD D, $h S 7zSn (1) O — i
HARPICIETE L, ZOREEMRME RN D @ Sn
(D) AR L, BRI D EHERIN5.

IGERBIRE IEH T, MRBRIMIEE OB WA,
Sn (II) & W THZYIC MBI LR T S hud,
in vivo |2 & % 9mTe-f ek 4 1T 9 121, Sn
(1) O 5.3 Hamilton &9 o#i 4 L » 0.010mg/
kg, B HIRI TV M L W IS TR DE T T
oD, Lal, EEE, RI7oVF7 77 4
OREORGIBHIL, 75 A O LOIFERBITED Rk
FHLTWDZ LENELW, L—F VR T, in vivo
2k % OMTe-fi BRI A 1772 9 72T, Sn
(M) ¥ H-Feix 0.020 mg/kg. £ MIkRIE305) 35
WThHhAr).

H B oD fe B Be - 8IR@ 1%, 201 <, Sn (1) &
0.045 mg/kg 45 L, 1Eilks(394.029% ThH ~ 7.
Stokely 512 |, 24~48 FE ORI T L7
—AGEBLZIENTEZLEREL TS, 2
i1, SndD ol 7 V7 7 v 2N T, H
BRERE - EN A LB IBFICH LT, Sn-PYP nfk
HREEICTIRETHAS ).

MacRae 5% |z L #uiE, SnCla® LDsol 12 mg/
kg ThH, HEBOMBENLE O FLFTWEIKHM
%13 2 mg/kg ® SnClz T4 6 OELH A H 7

WEHA LTS, Stevenson 51 A3 m Y o
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500 BE#

2 N Y 20 LDso (3 40 mg/kg L #HiE L Tw
5. AR X 5 581%, Sn (II) TLDso o 1/210,
ey gt MY 7 AT LDso ® 1/140 O/VET
bs. EFHOLORFZ TLX, invivo [ZX 5 ¥9mTe-
ARMERE LT, O ORIER LR L Tz,

XT, EHEOLOFEEICL Y, invivo RBC £
#ux HSA Ekicle L, O - K7 — T
DI A v v NROEEHD I, BRI
1%, in vivo RBC i LTWS.
RBC #Eiic L 2. L7 — 3, IFlnED sy 7
75y RMEL, #WITH Y, WGBTS0 T
71 e sER R o BT B 7 edge detection 1,
RKHT, BESHOHE LRmOLZLENTES.
AT, HRMEREZERS 20T, MIEOMHIEEE
BT, ERILLATFICE T 2 MO A % - (LE
R oHEIZ L.

ANILE T v 7 2 i & B 99mTe-Zak0ET,
Thrall 52k %L, &Ll - KILEROD Y
v bR 149% &, in vivo RBC ik 24% X
D 4Ly, Whinney 519X, AMiE7 L7200
HMAROE L LT, miniature swine ~D#[n|D#
-, granulomatous interstitial pneumonia % 7| &
ELZZLWEL TV, invivo RBC ik TH
W B99MTeOs™ FAEMRPUED T, T 7 R« BT -
Tx g L—r =XV HICH oD, BAAERRY
D DR REIEME L 5 <, bolus # LAY T,
equilibrium image » Z. 7z &5, dynamic image 1,
HELEERERDLZENTES.

E£H5LE, RIZ7oYF £y FERIA U4 —3
v 7 v PG EAE - T, #iE#E—MT, Sn-PYP
L 99MTcOs” # BRI DS LulifkiEic X v, i
1z, in vivo T 9mTe-fikfikk 2 flv7z RL 7 o
CHAS T T4 BT WS, AR, HRED
A1 5 TRE OWRERMOWIFE AT E, DWHED
EOHE T, OBZEFE~OFGAREWERD
ns.

in vivo

IVv. £ & &

in vivo RBC i1 X % 100 fflod RI 7o
* 7574 BMEITL, ROFREGFE.

18 %: 4 5 (1981)

(1) FMmEkEZER (T Sn-PYP L 99mTcO4~ D
HbE 305y ~20/[H], ARES D O Sn (D) D
K4, 0.020~0.057 mg/kg T 96.67+0.91 % Tbh
Sfz. v—F VA T Sn (1) o # 5 0.020
mg/kg, 5RO AU TH .

(2) Invivo RBC ikl & HSA #iki: & ik
L, RIFEA%ZS~200 £ Tolfif sy s MO
R, HiFE T, 1.67%, %ET 7.07% Th-1.
in vivo RBC iz, O« KifLE 7 — g A
A — VMR o T

3) RI7vyA+ty b, RIfvF—=3IvF
F21G % AT, fijHiC in vivo RBC ik &
LRI 7O AS T T4 BITRIZENTE.

RI et L T i2urcbk 31, &IIDHER,
Mg, = AR rEsh L g £
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Summary

Studies on In Vivo Labeling Rate of Red Blood Cells with
9mTec-Pertechnetate in Radionuclide Angiography

Kohei HAYAsHIDA, Tunehiko NISHIMURA,
Toshiisa UEHARA and Takahiro Kozuka

Department of Diagnostic Radiology, National Cardiovascular Center,
Suita, Osaka, Japan

100 cases of radionuclide angiography were
performed by in vivo labeling of RBC (red blood
cell) with 99mTc-pertechnetate. The labeling rate
of RBC and the comparison between in vivo RBC
labeling and HSA (human serum albumin) labeling
were investigated. These conclusions are as follows:

(1) The in vivo RBC labeling was done with
two consecutive intravenous injections, first of
Sn-PYP and then of 99mTc-pertechnetate. In this
study, the labeling rate of RBC was 96.67+0.919,
with 0.020 mg/kg of Sn(II) and 30 minutes of time
interval between two injections.

(2) Comparing the whole body images between
in vivo RBC labeling and HSA labeling, the
method by in vivo RBC labeling revealed superior
cardiovascular image than that by HSA labeling.

After taking sequential blood samplings, the
blood pool by in vivo RBC labeling was more
stable than that by HSA labeling; the rate of
variation in counts was 1.67 and 7.079%,, respec-
tively, between 5 and 20 minutes after labeling.

(3) RI ANGIOSET with RI INTERMIT-
TENT 21G made up RBC labeling with 99mTc-
pertechnetate in vivo by only one procedure of
intravenous injection.

Radionuclide angiography by in vivo 99mTc-
RBC labeling will be clinically beneficial to
cardiovascular nuclear medicine.

Key words: Labeling rate, In vivo RBC label-
ing, HSA labeling, Radionuclide angiography, RI
ANGIOSET
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