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MR HFIZFEL, #9863 MIRIZHER L Tz,

T3S — X X0 &t 12.7 pglkg BEY TH o 7-.

BE—AZEHEL THDL 2TcOs™ 2HET S X TORMIRISABEETHY, ThIVELTY,
AL TY 9T DMFEFICHEET I RIZET Lz, L LIk ThERIZFES LT3 299Tc 0 #4&i3,
2453~60 53T 9T~98.5%&RL, ZLAEEBLAL oI,

HLFE— R e FEISHHIC 9 TcOa™ 2L, DMBORRL 9nTc |2 & 5 MIRERRER /- & &
5, 15 EEF THRE Uiz 90Tc of) 86 %S MERICFEA L TV iz,

L & B

Chandler &V % Walker? (35> 577 50D
e lHA~TRHIZ ¥2TcOs~ THAX ¥ 24T 5
& ARA-CRAE I RE ICHVWBHE D 5 Z L
#Rwiz. Walker? i3 0ER B A% v v Hl &
LB LA XETH B LEL, Chandlerd
Bt ¥nTe- r ) VEEFXy FCHE X F v LK
BEORMIKICKBOBHELFET 208D
7z. Pavel 539 X ZoBHREFHL, vr) v
Bx v M &AW Tinvivo THRIEKZ ik L.
9mTc |2 X % in vivo FRIMEREFKICEL, F0#%
Colombetti %%, Hamilton &9, Hegge 57,
Zimmer 5% 7 Y ORERD Y, EPcBNTH
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HIg 59, Katol®, FEH oW, NELY, B
BEDHENRD B,

T o in vivo FRMERAEFREEICIE, Sn2t RIFL L
T 9nTe A e ) VE¥ v b (Sn-PYP) 23E
AEhsZeRE0H, RORERCEERBEET
5L01F Sn?t THY, EulrEBRFRY UL
EERE L. Ac&RET 2581, Ao
BEEBIVEREFDANVIESEE LW, Sn2t 0
- &b LETRITEME - ATHEDT,
BLE A AT HoricRfu kA i s h, »o
Sn-PYP 2fFALHAE L Y b X VD Sn2t &
TERTEI 61, BEE—RAXFRTE
THs. LrLinrs, ELE—2 X TRERE
BT 3.0 0OEBHERDL, FECLELO
i Colombetti 59 DI AEMENHBDOHTH D,
FEO#rEIzEH L Tig Patel 519, Rehani 6190
ERDB. AHEIENE -2 X e BEETHER
TEHEAEOREFEREEERDZ L LLIC, Th
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. RBHMEBELUVHE

BELE—AXEHIE  BERAC 74 Vv 7 2tk
B2 ZXarwA K Tc-9m FHEFAMAx v O
SRAEALE—2 XK (1 31 70 2 ml ik
WAL —2 X 380 pg&te) %, AIEMT pH 2.5~
3SICRRAM L ARKTHRR L THEAE -2 %
HOORECHABM L2 b0 2EA LK.

99mTc04— :EEQ;J-R& : fﬁﬁ@ 99M0_99m'rc ?/:r_)?\
V—Z = bERKTEHEH L ¥0TcOs~ Bk E
ERKTHRLEZLDE 1 EH7 Y 0.4 mi(3 pCi)
HEH L.

EREY . AE 198+10g D Ko ) 2 VRS
v MEFEHAL.

WEH—2 AR L MEREREROBMR | EHbFE—
AR FRROERKIENLIZDDE, Ty ME
& 1kg H7- v 253 pg, 12.7 pg, 6.33 pg, 3.17 pg,
1.58 pg, 0.79 g (0.2 ml) %, F K F —n O JFIE
NERTHEELZDOL, BORBDSEF2DT v
MZEEIRE Y ERL, & 5121554 99mTcOs™
HERE 04 ml & B¥ARL D BEA L. E7- Wik
DIHDITSED Ty MEIE—R X2 EEHEWN
EEAERKO2 Ml 2EEL, 1540412 99mTcOsm
TR 0.4 m/ 2 B#ARE V RIS Lz, 9o
TcOs~ #iE 30 53481z, ~VvF b U o azim
AlcE—=Hh—Riz7 vy F OFEBIRZ G L < ik
ERIRL, Tharbofim 2[ERF2—-71
BL, BERXAUERCKEKREZY VBRIV FL
—VavAhHv L E—THEL:. b LHAE
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myk 1 g # @ °°mTe D HkthE
_ AKX F v MKE (8)X6.5 )
#e 5 9mTcOs~ DIRGTREIRE
72RO S ORI EE~ D ¥Tc DEGARIL,
FFZRED 40799 L LT, M, BB O
B, BReEiEHL-borbRD. —F,
93 ml ok EFELE B L, 2700 rpm, 10 4y

19 % 3 & (1982)
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x TEH, WL 28IEL mEkd & 9nTc 23R
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BiJ 2 MIREFHRE RO /2
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— LB OIAREHAEE X100 o
LB O TR RE R EE + ML8% O FR RE RS ©/°
MERICHES Lz 990TcOs~ DB 5 L7z 9m
TcOs~ DA —k v N hiz b dRbTD,
ThibRicxT 2 mERERRL L, KAick
VR® Iz,
BERIC T 5 MEREHER (%)
M2 0°mTc & X Ik

_ PR B MmEkERR 0
B nTcOr DHERE )

M RERERF ICAFPN, FFHR, BRARE, TN, R,
P, CoE, 4, SRR, B GEIRE) 2 EiR
2RMHL, ERSIUKHELIEL,

s ERREGAR (T/8)

_BREBARR L8 DI ) ORS00 o
#5399 TcOs~ DM

DR THIAREZ ROz, EBRRICERL ETIC
AR U7 2R & Bt & EHRE L THURRE 2 1
EL,
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_ LROBSHERE o0
~ g5 w0 o EEE 1% (0
ORTR PR HE L1,

LS — 2 S B 99MTcOs~ i £ TOR
& MEREEER OB . 7y MEkE 1ke b2 D
DEFE -2 XEN 12T pg ik 2L H5ic, kR
DI — 2 XA (pH 2.5~3.5) 2#FE L, 24,
54y, 1543, 304y, 1RefE, 3F¥M, 6B:RE, 24
RefEl, 2 H, 4H, 8 H&ic 9°mTcOs ik % 1T
H7eD 04ml3pC#EL, 203045%iIcH
DRBDOSIFSEHZL, TEAFE—ZEL MEK
BHREOMMK OBA L RRICAEL -,

99mTcOq~ BFEH DR & MEREHR o B 1%
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19 3% 3 & (1982)

Labeling efficacy of RBC(%)

&———= Blood retention(% dose,/whole organ)
%
100 + -+
| 3
T
80
60
40
20
0.791.58 347 6.33 12.7 25.3
H9/Kg

Dose of SnClz
Fig. 1 Blood retention and labeling efficacy of red blood cell (RBC) vs. dose of stannous

chloride.

2) EIEE—RAXEIND P¥TcOs BEE T
DM & MmERIE R

Table 2 (2R T Z & K, HLE—2 #5245
Bz 9TcOs 2L b 0, Mk £
9mTe BRI EB/ED 66.9% Tdh - 7225, Z O
BIRIRREAE L 2320t -> TZ OfETmL, 154
BIZ1X 869% I L 7-. Bz Z OREEMBE
{dl, ZOEREBYL, 4BEDOLOT 104
%ThY, TOBRSBETINERIEL LA -
7z. Fig. 2 iz5r+ 2 & &, 9nTc o fiigic i}
3 MEREMRR TI1X 2 51812 97.0% TdH b, LI
AL, 1545088 X 0030 4% ic B & 1H 98.5%

PRL. DRV ICEL, 8 B#IKIX9.1% T
Hole. TORBIUVFITIER L TW 7R W23,

9mTcO4~ DR ERIZH T 5 MERERRITIHE
— 2 X424y, 54y, 154y, 304y, 60 4y,
3pM, 6WeMH, 24 WM, 2 H, 4H, 8 HOH
&z, BoRBD 64.9%, 75.6%, 85.6%, 76.6%,
68.4%, 26.0%, 108 %, 9.0%, 59%, 2.5%,
1.0% Tdh -7z,

3) 99mTcO4 FHiEHE DR & MIER RO BIFR
Table3 lz/R3 28 L, HLFE—2 AHKE 15 43
HIcOMTcOs™ 2 FE L, 02 5% Tl fmik$
BT 54 9T Bt 64.4% Tdh - 7225, 54
#%, 5% LEBMREL LD L ZOERERL,

15 43#1zix 871 % Iz L=, ZORMNELIC
Fl 3 WP+ 558, IBWETLLEPE
9mTc ¥ 84.6% Tho7=. L L 24 Bfjigic
X 382% WA L. Fig. 3R+ &<, m
i1 3 mEREERER T 999TcOs™ ik 2 47,
54y Tix 97~98% Th - 7273, 1543LAEI1x 99%
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BERICHT 5 MERERSRIT 09TcOs™ # iE £ 2
55, 5S4y, 1543, 30 4y, 3Wg[H, 6 WpfH, 245
BoBESIZRO R D63.0%, 63.29%, 86.1%,

85.5%, 83.6%, 67.6%, 37.8% T 7-.

v. £ 8

99mTc |z X % in vivo i} M BRI HE— A X
v ) VB Sn-PYP) % v FE2FEH L THD LA,
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19 % 3 &5 (1982)

~—— Labeling efficacy of RBC (%)

e—— Blood retention (% dose /whole organ)

%
100}
80
60
40}
20}
. \ // \
515 30 60 180 360 7/ 12 a4 8
min day

Time interval

Fig. 2 Blood retention and labeling efficacy of red blood cell (RBC) vs. time intervals
between the injections of stannous chloride and pertechnetate.

BETYH Sn-PYP A< FH s T 3. Colo-
mbetti 55 | SnCl:-2 H20, Sn-PYP, Sn-dipho-
sphonate % b3 % fij B /e BBk % 17 \», Sn-PYP
THI 98, IR IC BT B MERERRNE O R,
SnCle ZZh X V{EWZ L &R~ T 5. Hami-
Iton % ®% Sn-diphosphonate, Sn-PYP, Sn-tartrate
TERL, SO 3EO Sn L& THI8Y o
HHIC BT 2 MREREHLF O h, BRERICHT
BMEREHERIT 8BS % BB TH S LBEL TV S,
Katol9 | Sn-diphosphonate, Sn-methylenedipho-
sphonate, Sn-PYP o fth 7 D Sn-% v — | 2 §)
WTEBRL, Sn-PYP Tikf¥k™ ici i % MmERAE
BERB I ORERICRT 2 MEREFBRIBOBO
98.9%, 862%TH YV, Sn-F L — FOHFTHEEHD
Y ® X Sn-pyridoxylidene-isoleucine (Sn-isol) <
ZOEIIRBORD 98.95%, 98.5% Tdh 5 LR
TW5.
bhbhik Sn* Aoy EE2TEs T & E
LEWEREELWEEZTEY, HEFE—=X
T Sn-PYP LRILEERBE O 5 b1, HILE

—ARXTITOANERATHS., LrL, kB0l
& < Sn-PYP % L — 2 X & HERET L 73
Eixbinv. B#E T 5 S BEIBTEORE,
Hamilton &9 |2 X i3, W2 SRMERERS (B
SRz 2 MBREESRE: 85+£2%) 215 5 72w
DE/VEIX10pg St kg TH B L Sh, HAELY
i% SnClz-2H20 23 30 pg/kg PLECX < E# S h
7z& L TH Y, Katol® jx 10~20 pug Sn2*/kg 3
WY LRRTW B, bhbhidxXarwA K Te-
Om FHERABA Xy V(BEAAT 74P v 7 R
) 2ERAL, EEXERICR S iz Sn2t &%
%L 1L TSnClz & LT 12.7 pg/kg AT L,
HRLTERETo 2.

Table 1 5 X O Fig. 1 332 &<, HLFE—
A REN 12.7 pglkg LA ETRmIETIC B 5 M
BRERRIX 8% LLETH Y, miEhe ¥ nTc &
BRI8T Th Y, BERIIHT S MBEREHRIX
#86% TH o7z, bhbholbFE—XXTHE
Fe MR B MBREER L 5Bkt 2 ML
Bk 2 3% 2 1% Hamilton &9 %% Sn-diphosphonate,
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% dose/
organ

24 hr
% dose/g  whole

% dose/
organ

6 hr
% dose/g  whole

% dose/
organ

3hr
% dose/g  whole

30 min
% dose/
% dose/g whole
organ organ

% dose/
whole

15 min
% dose/g

% dose/
whole

5 min
% dose/g
organ organ

whole

% dose/

2 min

Table 3 Tissue distribution and urinary excretion of Tc-99m; Effect of elapsed time after the pertechnetate injection

% dose/g

Time

Retention
value

I — 2 & vz 9mTc |2 X 5 in vivo FRfnEREERE O EREAITZE 405
Sn-PYP, Sn-tartrate TG LELRIL TH 5.

§ mEg B8 = % 7- Katol® 3% Sn-PYP CHEL-fEL b AL
® ~cw oo o Thd. ZOZLhb, HLFHE A XIREER
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« emo g2 = MEREEHER S X O RGBT 2 MEREREER TN
€ v-¢ oo o L &CRY, FEYMTHo7. LH LR, Bk
5 _0835883333 .g R L7, == &t 99TcOs 755 {ToT
R=gpt P P L P =2 =2~ % Table2 3 kO Fig. 2 icm+ 2L <, HLFHE—
% BEE BE 2 S ARBER, OTcOC HIE ¥ TORM L RE
T oe-¥ SS S | 8IS ELTRISHRSRBTH ok, TOLEM
358958583583 # | moRichy s mERERE, mihe o Te Bk
HFASFALLZILY T |8 vEERicHT 2 MREHERIBOBO 857,
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Fig. 3 Blood retention and labeling efficacy of red blood cell (RBC) vs. elapsed time after

the pertechnetate injection.
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Summary

Fundamental Evaluation of in Vivo Labeling of Red Blood Cells
with Tc-99m Using Stannous Chloride

Tatsunosuke HIRAKI*, Masaharu KATAYAMA*, Itsuko ANDO¥,
Atsushi ANDO* and Kinichi HisaDA**

*Schools of Paramedicine and ** Medicine, Kanazawa University

Stannous chloride was evaluated as a stannous
ion source for the in vivo labeling of red blood
cells (RBC) with Tc-99m. In this study, the labeling
of RBC with Tc-99m was performed by two succes-
sive intravenous administrations of stannous chlo-
ride and Tc-99m-pertechnetate, and the optimal
dose of stannous chloride and the optimal time
interval between the two injections were evaluated.
The labeling efficiency for this procedure was also
evaluated as a function of time after the pertech-
netate injection.

The results of our investigation revealed that the
maximal in vivo RBC labeling (86%;) can be ob-
tained at 15 min after the pertechnetate injection
with an i.v. dose of 12.7 zg/kg of stannous chloride
followed 15 min later by an i.v. injection of Tc-99m-
pertechnetate. In conclusion, stannous chloride was
found to be an excellent stannous ion source for
the in vivo labeling of RBC with Tc-99m.

Key words: labeling of RBC, In vivo labeling
Pertechnetate, Stannous chooride.
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