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Table 1 Ionic Radius of TI* and Related Ions.®*
# = 3
Tlion  Radius (&) Alkaline  gagiug ()
70y g, AR A TBT58RTH = e o 15
20, ]'ﬁﬁ@/f 71’:/@%%, AV vakEIA TI3+ 1:20 Rb+ 1:63
BT 344 EHEPUERNERZ L EZ LM Cs* 1.84

MLENTWBY, FOHEBELTZ YT LANRHY
v A7z £ L [AlEEIC pyruvate kinase % iEM L LY,
Na-K ATPase ZOEMLICHEE L THRZ? 2o
LEXLRTWS, 72 Mullins 51X, fiAHIA
BEioB 3B 0EEEL A A L EROEP /LT,
LDz )y L8375 ) v Lk 8 ERIEOENZED
FRTHEHBOl L LTHEFTNEY, Tablel iz
IMBXIU3MDOZ VY LA F DA F L ERE
TAH VLR A A R EHBLTHEL
729,

ZnX 5 nEE»s, Kawana 59 335 U v A
OLFEAF v vRIE LTOERMERZOID TEREL,
* L RS BIRREET IEERERT A Y b—7"F

RS RIRREE AR
B RRAVT 4 Ty 7 ARAEHE BT
*x QAR AT 4 Uy J ARKEHE  FHT
ZA52E2 A14H
B4 1 S24E 5 A12H
BRIERE © RIRTALRA27E (660D
SeJE RS RIS R

MEBRERT AV b —7=F
A NI

* Coordination number=6

%2\ T Lebowitz 5,97z k o THURME Y V v AR
PR L LT 0Tl BSEERAICEA SN B IZE ST,
2 Yy n-20143, ZoERHEHEEL DVE
->T, BERMICLECFHESh, BERLVERZ
HEHTWILHAx Y VHAOKETH 2. %
FHHIEMR OTI oGk k LiconTRF LA
HLON, SEZREIC X ) & s hE ks
Y AT BB S W T, Ty MBI 34
NEB & BEEIC bz - TE 5 Lk, R
EYM OB EERN RN TR, ¥,

BRI 2> D 2N B0 R 215, RIRRICHESL
WL, oY v rSER XY, BEEET
DOHERE DR, PR, REtokMER Sico
WTRE RN, S5, BRI Ue Mgk
iF % Tl RSB L OZE ORRE L Y,

ENERHELZHE MIRD &) L, fioRESR
DffE L gLz,
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Fig. 1 Radio Paper Chromatogram of Thallous
Chloride-2°'TI Injection
Paper: TOYO No. 51
Solvent: n-Butanol saturated with 1IN HCl
Scan. Speed; 25 mm/min.
Time Const.; 3 sec
Slit Width; 1 mm
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Fig. 2 Organ Distribution of TI-201 in Rat
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Fig. 3 Radioactivity Concentration in Heart and
Blood Clearance Curve in Rat
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Fig. 4 Cumulative Excretion in Urine and Feces (Rats)
Table 3 Clearance of T1-201 from Organs in Man
(Values expressed as percent, using peak uptake at 1 min after injection as 100 %)
P Patient Time after injection (min)
Ne, 0.5 1 2 5 10 15 20 25 30
1 111.0 98.7 93
2 116.3 96.6 93.6 88.4 79.1 79.1
Heart 3 113.1 100 94.7 93.4 93.4 93.0 92.0
4 128.6 91.7 88.5 88.3 84.7 84.7
5 114.9 96.6 97.7 97.7 95.4 95.4
Mean 116.8 95.7 93.3 92.0 88.1 87.8
+S.D. +6.2 +2.3 +3.3 +3.9 +6.5 +6.3
1 152.2 79.6 78.3
2 130.8 95.1 85.7 76.2 71.3 66.4
Lungs 3 115.3 100 84.4 83.7 76.9 65.3 61.6
4 127.9 71.8 61.3 56.4 51.2 50.2
5 137.9 86.3 75.9 65.3 56.8 56.2
Mean 132.8 83.4 80.2 76.9 61.2 58.6
+S.D. 4121 +7.7 +8.8  +£10.1 +7.7 +6.1
1 102.6 103.9 103.5 104.1 102.2 105.4
2 125.6 116.7 113.8 109.5 104.1 94.6
Kidney 3 100 137.1 130.8 129.8 128.1 124.5 119.8
4 136.9 142.0 140.1 137.6
5 104.7 107.6 103.8 101.9 98.1 91.5
Mean 121.6 120.2 118.2 116.2 107.2 102.8
+S.D. +14.8 +14.3 +14.5 +14.1 +10.2 +11.1
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Fig. 5 Organ Clearance at Various Times after In-
travenous Injection
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Fig. 6 Blood Clearance in Man
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Fig. 7 Cumulation Excretion of TI-201 in Man
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Fig. 8 Radio Paper Chromatogram of Rat Urine
Paper: TOYO No. 51
Solvent: n-Butanol saturated with IN HCl
Scan. Speed; 12.5 mm/min.
Time Const.; 3 sec
Slit Width; 1 mm
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Fig. 9 Radio Paper Chromatogram of Water Extract

of Rat Feces
Paper: TOYO No. 51

Solvent: n-Butanol saturated with IN HCI

Scan. Speed; 12.5 mm/min.
Time Const.; 3 sec
Slit Width; 1 mm
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Fig. 10 Histgram of Radioactivity on Paper Chro-

matogram of a Patient’s Urine
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> TIwez TGN,
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FTRTOFITHLP R OHEREBIELTE 2.

it OESER (HD) i2inwTid, 7To
S UF ST ATHMIET £72id defect o HE 3
fr&iz. defect L ZhrEhic 760 LHBEE
M) iz e, LDEXTHESND AL, #
BEWEO—I 2RV T X —F L. Fig 12 i
MI GEFI 6) ny v F 75 L ThD. BEHRED
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Fig. 11 Myocardial Scintigram and ECG in a Normal Case

Primary Myocardial Desease DEgV\D & - 724 T
H5.
DEPRIIEESN GEF22) i2onTid, EF
DTREH SR WELERESKE CHERL TH
H&h, HiL=Eo Dilation HEIES ik,
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. = 3

1. FAEDHELUKRBICOVT

Sy FDIERAIARTA v I ZADT—FPLR
T, PR REBRTHIOM~DHEIL ¥ V ¥ A-
0T D4 A, oS ICHERTHEVWERE A
v (Fig. 2) 23, 1AGtEEIREE (% Dose/g Organ) T
HEELTHRB L, 22X 105%IcRWT, O
11.0, B 9.4, fi3.3, FFH& 13 L3t xh, O

iz TRLEWEZE X 5. EBREE (K
MRE D FE4rITHRML) A 5 %IWF LT, (DT o
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B —H 2 OREHEIX 51104 T40~50% T b
v, LItk 8 B (9609.) % THiE Lz o b1
BEMER L. 208 —H R L - BUNEE
IZHOWT, FATICEIT 5 EEZRIE LRI,
FICEE S HBEOL - L 512£90.4%/g (1 BERE
%) Thotz. RAICT v MEEZ150g L L T,
ZOHAERNL R 454%P L BT, HRFTOL
B F+ 5 L% 27% Dcse L5, —F
Table 3 TR+ & 5 iz oA (1 EEREA) I8
1338 — 5 2R HEREERS0% % Th ) mE O’
IZHKI23% DENED BN DD, BEREETFEL
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Table 4
m(frg?)ee " Sex Age d?;lglgg:ils ECG Scintigram
1 M 70 MI (3M), IHD Ant MI Ant defect
2 M 65 MI (3M), IHD Lat MI Ant-lat defect
3 M 33 MI (old), IHD Post-lat MI Lat defect
4 M 51 MI (old), IHD Post-lat ML Inf-lat defect
5 M 47 MI (2W), IHD Lat MI Lat defect
6 M 52 MI (6W), IHD Ant-sept MI Ant-sept defect
7 M 71 MI 2W), IHD Ant-lat MI Ant-lat defect
8 M 57 IHD ST | Vs, master (+) Lat distribution |
9 M 38 IHD, AR Q Vi-3, ST | II, IIla VF Post-lat defect
LVH
10 M 65 IHD ST | Vs-6 Inf dietribution |
11 M 56 IHD ST|T| Vs-6 Lat distribution |
12 M 63 IHD ST|T| Va-s Apex-lat distribution |
13 F 65 PAF (Behcet’s) Normal Normal
14 F 48 MR ST Vs-s Normal
15 M 60 MR ST | II, a VF, Vs-s Inf-lat distribution |
16 F 22 MR ST | T|1l,a VF, Va_¢ Normal
17 M 24 MR AF, LVH Normal
18 F 35 MS Normal Normal
19 F 56 AR Normal Normal
20 F 54 AS ST|T!IIL Vs-s Lat distribution |
21 F 32 AS LVH Normal
22 M 17 ASD incomp. RBBB Right ventricular diratation
23 F 61 SCS Normal Normal
24 M 29 HYT LVH Normal
25 F 76 HYT Normal Normal
26 F 48 HYT ST|T|LII, Vs-¢ Normal
27 M 57 HYT Normal Normal
28 F 31 HYT Normal Normal
29 F 32 Basedow Normal Normal
30 M 18 Innocent murmur Normal Normal

MI: Myocardial infarction. IHD : Ischemic Heart Disease. AR : Aortic Regurgitation. PAF: Paroxysmal Atrial
Fibrillation. MR : Mitral Regurgitation. MS: Mitral Stenosis. AS: Aortic Stenosis. ASD: Atrial Septal Defect.
SCS: Systolic Click Syndrome. HYT: Hypertention. LVH: Left Ventricular Hypertrophy
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&R, Mg, 75 v v 77 v b EERLICHM
LTWwWahDLtEXZLAS. WTFRIZLTYH, O
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HraRLEWEERE X, BEDA A — Y O
TFRENG. DBV VvF I 74 —IZBVWT Ay
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SRR TR E i F I iR IB B 0 1250 LA L o fE
PED, BB TREOEIEHIZKE
K, DA A=Y v TITBWTL 7 — VO E
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Fig. 12 Myocardial Scintigram and ECG: Anterior-Septal Myocardial Infarction (case
No. 6): The Defect Indicated by Arrow
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Table 5 Initial Distributions, Half Lives and Cumulated Activities for Organs

Initial Biological Eftective Cumulated

Organ Distribution Half life Half life Activity

% Dose) (hr) (hr) (uCi-hr)

Heart 3.2 31.0 21.8 1,010
Liver 9.9 50.0 29.8 4,250
Spleen 1.4 27.5 20.0 400
Kidneys 14.6 4.8 4.5 948
Lungs 3.5 28.0 20.3 1,030
Gl 23.1 50.0 29.8 —
(Stom) — — — 1,430
(ShH — — — 6,020
(ULD) — — — 1,480
(LLI) — — - 980
Gonad (Ovaries) 0.2 26.0 1.2 55
Whole body 100.0 115.0 44.8 64,500

FEERTHE L NIRRT BEERIC 31 B REE LD
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L (Fig. 8 BX U Fig. 10) 83X 0T v hDFEDK
BRSO R—"—=ru< 755 (Fig.9) %,
ks vy a20TE FEFEoZh E kT 5 &,
BEH R O FE R T LD 2 ) 7 A DL
PRE-TWD LHEBENS. #U v 2T 3HOJR
FMFEERVES R, ZoRGEIRICLZ7 = b
FlzBWnWT, RffEX 0.7 THUHEEE— 27 23H 5
bh3Z 3T TREBELLZLZATHD. =
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L20THE, 2o REHBRICE VT Bz EorR
WL EZTE LB FEROEE, RBLUHE
izt s botEz o5, £z RS
fH, €—27OFRPLEXT, LA LPOENRK
SLiEALIRETOPEITRVWZ LRI ER
7.
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L LT, ZHICHKES» 0T — 7 2BE,
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D #H5HEBZCBIOHIMAHEERET v Mk
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2) AIEEEH DR EE O AP FRPEEIIE RO
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BIBAMEL Lz, ZoELOHAHEZESE
BMoOMAEL Y, bt MBS AEYFHRERN ZK
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B PR O fc i RE UV B AR D AEL & D R 7z,
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Table 6 Absorbed Dose (Rads/mCi)

Organ calc(t)lll;lrtion E'Irgg:%; Feller'®
Heart 0.64 0.32 0.24
Liver 0.47 0.4319 0.15
Spleen 0.45 — —
Kidney 0.40 0.52 0.39
Lung 0.24 — 0.12
Gonad 0.71 0.25 0.30

(Ovaries) (Testes) (Testes)
Whole body 0.17 0.07 0.24
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Summary

Thallous Chloride-2!Tl—Fundamental Studies on its Biological
Behevior and Clinical Evaluation

Masatsugu SUZUKI*, Masahiro MORIKAWA*
Kazuo TOMITA**, Akira YOSHIDA**, Masayuki SUWO**
Hiroaki MATSUSHIMA***  Makoto KATO*** Nobuo UEDA***
Hideo YAMADA**** and Masaaki HAZUE***

* Department of Clinical Pathology (Radioisotope Laboratory)
Kenritsu Amagasaki Hospital, Amagasaki
** Department of Internal Medicine, Kenritsu Amagasaki Hospital, Amagasaki
*** Nihon Medi-Physics Co., Ltd., Takarazuka

Biological behavior of TI-201 in rat and man was
studied for evaluation of its myocardial imaging
properties, and the MIRD method was used to
calculate dose. Metabolites in urine of rats and
patient and water soluble component of rat feces
were chromatographically examined. Scintiphoto-
graphic images obtained from 30 patients were
evaluated from the diagnostic point of view in
comparison with the diagnosis obtained from
ECG.

Results and conclusions were:

1) In rat, organ uptakes were observed in gut,
kidney and liver, with the highest radioactivity
concentration being observed in the heart (myo-
cardium). Blood clearance and clearance from the
heart changed with time showing a simillar pattern
to each other, the concentration in the heart,
however, was always higher than that of the blood.
Within 72 hrs, 159, and 329, of administered
dose were excreted in urine and feces, respectively.
2) From the clinical data, a slower activity clear-

ance was observed in the heart when compared to
the right lung region. Half-life for blood clearance
at the initial stage was calculated to be 1 to 2 min.
A possibility of clear myocardial imaging for a
considerably long time after injection was suggested
from the results obtained by body surface counting
and blood clearance. Fecal excretion was predomi-
nant and in 72 hrs, 149, of administered dose
were excreted.

3) Chromatographic examinations on excretions
of rat and patient revealed that TI-201 admini-
stered was excreted without any metabolic changes,
such as oxidation to thallic ion.

4) Estimated exposure doses were different from
that of reported values. This may be due to using
longer biological half-life values based on the
excretion data obtained from patients in our calcu-
lations.

5) All the myocardial images were clear and use-
ful for myocardial disease and the diagnostic
results agreed well with those obtained from ECG.
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