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Table I-1

Radioactive compounds

Group Elements

I 22\, 86pp, 134cg

1 652x

11 465e, 67ga, 1111, 167y, 169y, 201y
IV 957y, 181y¢

v 9Ny, 1827,

i Slcy

VII

VIII 103p,, 103py

These elements were used as chloride, citrate or oxalate.
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Yoshida sarcoma, 48 hr after injection of %Na

Ehrlich tumor, 3 hr after injection of %RbDb

Viable tumor tissue

Necrotic tumor tissue

Connective tissue(contain inflammatory tissue)

m Tissue containing viable and necrotic tumor tissue

Fig.I-1A Morphological specimens
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:] Connective tissue(contain inflammatory tissue)
Fig.I-1B Morphological specimens
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Fig.I-2 Relation between blood retention values,
tumor retention values, and radii of alkaline

metal ions and thallium
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Ehrlich tumor, 48hr after injection of 153

Yoshida sarcoma, 3hr after injection of HlTn

Viable tumor tissue

Necrotic tumor tissue

Connective tissue(contain inflammatory tissue)

m Tissue containing viable and necrotic tumor tissue

Fig.I-3A Morphological specimens



Yoshida sarcoma, 3hr after injection of '*Yb

Ehrlich tumor, 3hr after injection of %S¢

Viable tumor tissue

Necrotic tumor tissue

Connective tissue(contain inflammatory tissue)

71 Tissue containing viable and necrotic tumor tissue

Fig.I-3B Morphological specimens

-10-



Ehrlich tumor, 3hr after injection of %'Cr

Viable tumor tissue

EZZZZZH Tissue containing viable and necrotic tumor tissue
Necrotic tumor tissue

[:::::] Connective tissue({contain inflammatory tissue)

Fig.I-1C Morphological specimens
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Table I-2

Lewis Acids and Bases

Hard Acids Hard Bases
Gad*, 1n3*, sc3t, La* | -S057, -C007, -PO5%"

Tm3*,  yp3t, et wftt | - - - -
Nb5+. Ta5+, o

Soft Acids Soft Bases

Agt, Aut, Aglt, 4t RSH, RS, - — - -

Pd2+. o

Hard acids tend to bind to hard bases.
Soft acids tend to bind to soft bases.
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Yoshida sarcoma, 24hr after injection of %Zn

Yoshida Sarcoma, 24hr after injection of 'Pd

I Vioble tumor tissue

m Tissue containing viable and necrotic tumor tissue

Necrotic tumor tissue

E:] Connective tissue(contain inflammatory tissue)

Fig.I-4 Morphological specimens
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Distribution of radioactive metal

Table I-3

ions in tumor tissue

Accumulated areas

Metal ions
+ . .
Na necrotic tumor tissue

+ + + + . .
Rb, Cs, Tl , (K) viable tumor tissue

3+ 3+ 3+ 3+ connective tissue(especially inflammatory tissue)
Ga” , In", Yb", Tm . . . .

>>viable tumor tissue > necrotic tumor tissue

+ + + . . . . .
mnw , Oxw , wa+\ Nw: , connective tissue(especially inflammatory tissue)
Imf\ zcm+~ ._.mm+\ Oo~+ >>viable tumor tissue and necrotic tumor tissue

2+

2+

Zn® , Pd

viable tumor tissue
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Table I-4

Binding substances (or status) for metal ions

Metal 1on

Binding substances (or status)

me+ H:w+. <Uu+

\ Tm3*
(Trivalent hard acids which were formed
by losing electrons from s— or p-shells)

Acid mucopolysaccharide with molecular
weight of about 10,000 daltons

mnu+ ﬁ1w+ N1#+ Iﬁ&+ ZUm+ ﬂmm+
(Hard acids which were formed by losing
electron from d-shell)

Acid mucopolysaccharides whose molecular
weights exceed 40,000 daltons

oom!w+ Ru 3t
(Borderline acids which were formed
by losing electron from d-shell)

v

Acid mucopolysaccharides whose molecular
weights exceed 40,000 daltons (partly bound)

Nat, Rb*, Ccst, T1t
(Ions of alkaline metals and T1)

Exists mostly as a free ion

Znl*, pgl+
(Some borderline and soft acids)

-SH radicals 1in protein
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IR U7 FEAAI IS, HohUHA3CITmBELIXS4 K5 XL
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I. °TGa—citrateDE®Sy MIBIFAERNSE

1. EFBORBIIONT

XTEHNEEZ100 %é: LB & Des il g ~OERHERE KD, 2O
BHE. TG a DB RERBEIC DV TIIHMEL L, LML, EBRICER LIS v
PDEREMNLIS2~263gENTVYFNHLDT. ZhERAENLAT DD
WL ERIENRNL 00 gDTy MEMD X DITRIEIT & D 2R L/,
KEEZL100 gAML EEOME Ll g~DEHEE (%dos e, g)
= [1g~DHEHE (%) ] X&KE 100

2. TR O W & IS AR TR

£ -1R°TCaDEREEAKREL 00 gitHAM LAMTR LI, *"Ga—
citrateX2ELALD] 04%OMKIILZDENGE.7T7%do s e
/g EFEFITRE (., UBRRINIHD Lice 1 040%ICRKIEER U, KUIgkEER
AN Ulce 1 0 BITIHRAKMEE R Uy DIBERNISHRL T 56D LTE &
AL . . BIB. O DN KBS Bl S - 7c TH S DM TO
TG a OEBMEE, MEFDT G aBAKRE{BMELTWEEBbNE, &
NODRBHMOFTIEL 03B TMEHREN3. 44%do s e/ g &IFHITK
(L DNTERM. OHFENKREEERRER LU, T, BTid24~4 8k
MgckSHEErRL. FOMHEITNhENH2.55%dose g 1.27%
dose/gThotco, BEMBED 4 8HHENRE TH - 720, MIEEMR
i34 8HM%IC2.45%dos e/ ghRL, COMIEL0B®RITIEL
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Table II-1

fetention values(¥ dose/g) of 309 in organs of normal rats at various time intervals following inlravenous administration of 39.9?.;3.
Each figure is a mean value of data of five animals.
. 10 min 60 min J hrs 24 lirs 2 days 3 days 5 days 7 days 10 days

Blood 6.77 + 2.03 3.96 + 0.70 3.05 + 0.27 0.31 + 0.06 0.12 + 0.0} 0.08 + 0.02 0.04 + 0.006 0.04 ¢+ 0.003 0.03 + 0.004
Skeletal muscle 0.54 + 0,09 0.47 + 0.07 0.38 +0.04 0.17 4+ 0.03 0.14+0.02 0.14+0.02 0.13¢+0.0 0.10 + 0.03 0.10 + 0.03
Liver 0.83 + 0.19 0.83 + 0.03 1.65 + 0.37 2.24 + 0.22 2.25 ¢+ 0.38 2.15 + 0.48 2.10 + 0.65 2.07 t 0.40 1.54 + 0.35
Spleen 1.08 + 0.45 0.80 + 0.24 1.44 + 0.25 2.19 t 0.48 2.45 + 0.32 2.47 + 0.27 2.36 + 0.54 2.58 ¢ 0.51 2.51 + 0.64
Kidney 1.67 + 0.2] 0.97 + 0.08 1.04 ¢+ 0.13 1.25 + 0.04 1.27 + 0.10 1.20 + 0.1 1.15 + 0.17 1.10 ¢+ 0.11 1.01 + 0.19
Lung 3.44 + 0.28 1.29 + 0.29 1.15 + 0.11 0.44 + 0.03 0.35 ¢+ 0.03 0.29 + 0.03 0.27 + 0.06 0.26 + 0.04 0.24 + 0.03
Stomach 0.97 + 0.16  0.61 + 0.08 0.98 ¢+ 0.29 1.10 + 0.20 1.50 + 0.44 1,44 + 0.33 1.28 t 0.22 1.06 + 0.23 0.68 + 0.10
Pancreas 1.12 + 0.27 0.40 + 0.16 0.35 + 0.05 0.35 + 0.03 0.34 + 0.05 0.27 + 0.03 0.20 + 0.02 0.20 ¢t 0.08 0.13 + 0.04
Adrenal 1.09 + 0.27 0.97 + 0.14 0.94 + 0.1 0.95 + Q.14 0.99 + 0.18 0.8) + 0.4 0.80 ¢ 0.22 0.84 + 0.18 0.84 + 0.02
licart muscle 1.68 + 0.37 0.81 + 0.1 0.73 + 0.04 0.37 + 0.05 0.34 + 0.03 0.28 + 0.07 0.25 + 0.07 0.24 ¢+ 0.04 0.24 + 0.04
Brain 0.09 + 0.03 0.05 + 0.0} 0.06 + 0.01 0.05 t 0.01 0.05 + 0.01 0.04 + 0.01 0.05 + 0.0} 0.05 + 0.01 0.05 + 0.0}
Small intestine 1.09 + 0.34 0.99 + 0.2) 0.98 + 0.08 0.72 + 0.09 0.32 + 0.10 0.26 + 0.06 0.22 ¢ 0.04 0.26 + 0.09 0.28 + 0.01
Large fntestine 0.90 + 0.1 0.55 + 0.07 0.54 + 0.03 0.53 ¢+ 0.07 0.51 + 0.10 0.39 + 0.04 0.26 ¢+ 0.04 0.24 + 0.05 0.19 + 0.02
Testis 0.29 + 0.06 0.46 + 0.10 0.70 t+ 0.02 0.43 + 0.07 0.42 + 0.05 0.40 + 0.05 0.37 + 0.08 0.38 + 0.05 0.38 + 0.08
Parictal bone 0.56 + 0.05 0.92 + 0.12 1,22 + 0.15 2.50 t 0.06 2.80 + 0.37 3.12 + 0.64 J.4% + 0.84 3.62 + 0.37 .32 ¢+ 6.45
Tibia 0.96 + 0.26 1.09 + 0.17 1.41 + 0.20 2.700 ¢ 0.19 3.20 + 0.20 3.42 t 0.32 3.64 + 0.63 3.90 ¢+ 0.42 4.54 + 0.25

Spinal cord 0.10 + 0.03 0.09 + 0.02 0.09 + 0.03 0.09 ¢+ Q.02 0.08 ¢t 0.01 0.06 1 0.01 0.07 + 0.02 0.07 + 0.02 0.08 ¢ 0.02
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B. 3 hours after i.v. injection of ! 1I—human serum albumin

Fig.II-1 Whole body autoradiography in rats with
inflammatory lesion
a. inflammatory lesion 5 days after s.c. injection
of turpentine oil
b. inflammatory lesion 7 days after s.c. injection

of turpentine oil
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2 days after injection of turpentine oil

Fig.II-2 Relationship between morphological
specimens of inflammatory lesion
induced with turpentine oil and

$7Ga accumulation
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Fig.II-3 Magnified view of the II-B specimen
in Fig.II-2
Hematoxylin and eosin staining, X 360
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Fig.II-4 Microautoradiogram of inflammatory
lesion 24hours after ®7Ga-citrate
injection

Hematoxylin staining, X 720
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Inflammatory lesion and tissue distribution of

Table I1I-2

67

Ga in rats with inflammatory lesion at various

time intervals following subcutaneous injection of 0.2 ml turpentine oil

Radioactivity of

67

Ga(% dose/q)

Tissue Time after injection of turpentine oil
2 day 3 day 4 day 5 day 7 day 10 day

Blood 0.35 + 0.06 0.39 + 0.07 0.39 +0.05 0.44 +0.09 0.60 + 0.03 0.30 + 0.03
Skeletal muscle 0.14 + 0.02 0.16 + 0.03 0.18 + 0.02 0.26 + 0.04 0.23 + 0.02 0.25 + 0.04
Liver 2.26 + 0.13 2.76 + 0.25 2.85 + 0.73 2.45 + 0.28 2.92 + 0.22 2.69 + 0.52
Spleen 2.84 + 0.68 3.31 +0.32 3.23 +0.72 2.93 +0.13 3.20 +0.36 3.24 + 0.35
Kidney 1.80 + 0.17 1.69 + 0.08 1.27 + 0.10 1.36 + 0.07 1.66 + 0.17 1.32 + 0.06
Lung 0.49 + 0.06 0.59 + 0.04 0.51 + 0.08 0.55 + 0.03 0.71 + 0.08 0.48 + 0.04
Stomach 1.87 + 0.34 1.72 + 0.27 1.32 +0.25 1.45 + 0.33 2.48 + 0.37 1.86 + 0.32
Pancreas 0.45 + 0.11 0.64 +0.11 0.63 +0.17 0.81 +0.14 0.98 + 0.08 0.40 + 0.05
Parietal bone 2.10 + 0.19 1.90 + 0.31 1.93 + 0.34 2.27 +0.19 1.87 + 0.30 2.46 + 0.18
Cardiac muscle 0.38 + 0.03 0.44 + 0.05 0.34 + 0.01 0.40 + 0.04 0.45 + 0.03 0.41 + 0.03
Brain 0.08 + 0.01 0.09 +0.0f 0.07 +0.01 0.07 +0.01 0.08+0.0f 10.08+0.01
Thymus 0.16 + 0.09 0.33 +0.16 0.34 +0.19 1.71 + 0.44 1.29 + 0.46 0.77 + 0.34
Small intestine 1.00 + 0.20 0.98 + 0.33 0.68 + 0.23 0.88 + 0.24 0.77 + 0.16 0.58 + 0.16
Inflammatory lesion 2.20 + 0.18 3.09 + 0.30 3.22 +0.57 4.39 +0.60 4.45+ 0.87 1.88 + 0.23
Rats were sacrificed 24 hours after administration of mwmm-n*nﬂmﬁm.

Values represent the mean + S.D. of five animals

These values were normalized to a body weight of 100 g.
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Table II-3

Inflammatory lesion and tissue distribution of

. . . 67 :
intravenous injection of Ga-citrate

67

Ga in rats with inflammatory lesion at various time intervals following

Radioactivity of oNOQAN dose/g)

Tissue Time after injection of mwmu-nwnﬁmno
10 min 60 min 3 hr 24 hr 48 hr 3 day 4 day 6 day
8lood 7.06 + 0.30 3.32 +0.31 2.62 +0.12 0.45+ 0.03 0.12 + 0,02 0.09 + 0.004 0.07 + 0.004 0.05 + 0.0l
Skeletal muscle 0.37 + 0.06 0.53 + 0.08 0.49 + 0.08 0.24 + 0.02 0.22 + 0.06 0.28 + 0.04 0.15 + 0.03 0.17 * 0.02
Liver 0.89 + 0.14 0.83 + 0.04 1.19 4+ 0.15 2.18 + 0.23 2.59 + 0.33 2.64 + 0.30 2.92 + 0.29 2.91 +0.39
Spleen 1.24 + 0.29 0.97 + 0.24 1.53 + 0.22  2.29 + 0.35 3.16 + 0.72 3.14 + 0.57 3.71 + 0.64 4.19 + 0.19
Kidney 1.43 + 0.10 0.71 + 0.12 0.97 + 0.08 1.31 + 0.11 1.37 + 0.08 1.50 + 0.06 1.42 + 0.12 1.42 + 0.20
Lung 2.14 + 0,08 1.26 + 0.16 1.01 + 0.17 0.47 +# 0.03 0.36 + 0.03 0.54 + 0.04 0.46 + 0.05 0.46 + 0.06
Stomach 0.81 +0.14 0.76 + 0.18 1.18 + 0.21 2.04 + 0.44 2.31 + 0.21 1.86 + 0.17 1.57 + 0.32 1.90 + 0.59
Pancreas 1.01 +# 0.10 0.72 + 0.11 0.63 + 0.10 0.56 + 0.10 0.64 +0.06 0.43 + 0.08 0.60 +# 0.15 0.54 + 0.18
Parietal bone owaa + 0,06 0.75 +0.08 1.27 +0.11 2.68 + 0.17 2,70 + 0.12 2.25 + 0.25 2.37 +0.13 3.18 + 0.15
Cardiac muscle 1.55 + 0.18 0.84 + 0.13 0.80 + 0.04 0.39 + 0.02 0.34 +# 0.04 0.38 + 0.03 0.30 +0.03 0.34 + 0.03
Brain 0.11 + 0.0l 0.06 + 0.0l 0.08 +0.01 0.06+ 0.01 0.06+ 0.0l 0.09+0.01 0.07+0.02 0.07+0.01
Thymus 0.47 + 0.09 0.54 + 0.04 0.81 +0.17 0.85+ 0.11 0.93 + 0.11 1.05 + 0.38 1.01 + 0.42 1.00 + 0.31
Small intestine 0.94 + 0.12 0.84 + 0.07 0.80 # 0.08 0.60 + 0.07 0.45 + 0.12 0.53 + 0.14 0.54 + 0.11 0.53 + 0.08
Inflammatory lesion 0.92 + 0.11 1.31 +#0.18 2.36 + 0.31 3.36 + 0.14 4.62 + 0.71 5.61 +0.51 6.60 + 1.23 8.14 % 2.7]

Values represent the mean

+

5.0.

of five animals.

These values were normalized to a body weight of 100 g.
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Table II-4

Inflammatory lesion and tissue distribution of 51Cr—RBC
in rats with inflammatory lesions at one hour after
intravenous injection of SlCr—RBC
Tissue Radioactivity of 51Cr—RBC(% dose/qg) *
Blood 16.5 + 0.9
Skeletal muscle 0.07 + 0.01
Liver 0.98 + 0.19
Spleen 4.51 + 0.99
Kidney 1.01 + 0.15
Lung 2.14 + 0.35
Stomach 0.20 + 0.06
Pancreas 0.22 + 0.02
Parietal bone 0.12 + 0.02
Cardiac muscle 0.54 + 0.07
Brain 0.11 4+ 0.01
Thymus 0.07 =+ 0.01
Inflammatory lesion 0.06 + 0.002

Values represent the mean + $.D. of five animals.

These values were normalized to a body weight of 100g.

*Sixty minutes after injection of 51Cr—RBC
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Inflammatory lesion and tissue distribution of

time intervals following intravenous injection of

Table II-5

131

HuHHs:m>

I-HISA in rats with inflammatory lesions at various

Radiocactivity of HuHHI:m>A¢ dose/qg)
. o . 131
Tissue Time after injection of I~-HSA
10 min 60 min 3 hr 24 hr 48 hr 3 day 4 day 6 day

Blood 10.73 + 0.67 8.41 + 0.55 5.90 + 0.34 1.21 + 0.12 0.39 + 0.04 0.17 + 0.02 ouow + 0.01 0.02 + 0.004
Skeletal muscle 0.13 + 0.02 0.17 + 0.02 0.18 + 0.02 0.12 + 0.01 0.05 + 0.004 0.02 + 0.004 0.01 + 0.002 0.005 + 0.001
Liver 2.39 + 0.16 1.37 + 0.09 0.93 + 0.10 0.21 + 0.03 0.09 + 0.01 0.06 + 0.01 0.05 + 0.01 0.03 + 0.003
Splecen 2.24 + 0.18 1.52 + 0.13 1.02 + 0.11 0.24 + 0.02 0.10 + 0.01 0.05 + 0.004 0.03 + 0.005 0.02 + 0.002
Kidney 4.13 + 0.48 2.29 + 0.18 1.48 + 0.12 0.39 + 0.05 0.18 + 0.01 0.12 + 0.01 0.10 + 0.002 0.07 + 0.003
Lung 1.88 + 0.33 2.80 + 0.62 1.64 + 0.11 0.40 + 0.05 0.15 + 0.02 0.07 + 0.01 0.04 + 0.003 0.01 + 0.002
Stomach 0.35 + 0.04 0.86 + 0.22 1.63 + 0.15 0.34 + 0.05 0.13 + 0.03 0.05 + 0.01 0.04 + 0.004 0.01 + 0.001
Pancreas 0.49 + 0.04 0.63 + 0.07 0.57 + 0.08 0.20 + 0.03 0.07 + 0.01 0.03 + 0.003 0.02 + 0.001 0.01 + 0.002
Parietal Bone 0.32 + 0.05 0.33 + 0.06 0.33 + 0.05 0.10 + 0.01 0.04 + 0.006 0.04 + 0.003 0.03 + 0.002 0.02 + 0.001
Cardiac muscle 0.99 + 0.04 1.16 + 0.07 0.99 + 0.07 0.24 + 0.03 0.08 + 0.01 0.04 + 0.002 0.02 + 0.003 0.01 + 0.001
Brain 0.14 + 0.02 0.13 + 0.01 0.09 + 0.01 0.02 + 0.002 0.01 + 0.001 0.004 + 0.001 0.004 + 0.0004 0.002 + 0.0004
Thymus 0.17 + 0.02 0.29 + 0.01 0.30 + 0.03 0.11 + 0.01 0.04 + o“oou 0.02 + 0.004 0.01 + 0.001 0.004 + 0.001
Small intestine 0.58 + 0.07 0.93 + 0.17 1.05 + 0.17 0.31 + 0.06 0.10 + 0.02 0.05 + 0.01 0.02 + 0.003 0.01 + 0.001
Inflammatory lesion 0.59 + 0.16 1.32 + 0.24 1.84 + 0.33 0.83 + 0.10 0.38 + 0.02 0.15 + 0.02 0.07 + 0.01 0.03 + 0.004

Values represent the mean + S.D. of five animals.

‘hese values were normalized to a body weight of 100g.
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Time course of the uptake rates §7Ga-citrate,

1311 _human serum albumin and Slcr-rat blood
cell in inflammatory lesion.
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Values represent the meantsD of five animals.
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RIEMKEE 1 gFD°'Cr—RBCHt (%dose,/g) X100
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RIEMMBEMNEESH 2O OMERND '] -HSA (%Ydose  g)
(1) x Mm#EF*' 1-HSA (%dose g)

T ———— (2)
100

SEMBEAERS D OMENRD 1 -HSA (%dose g)

= RIEMEM 1 gFD'* ' T —HSA (%dose, g) — (2) -~ - (83)

CCTHRIEMBTFTOMER '] —~HSADMEN~DRHEHERD &
ICEFEK LI,
RIEMRBFTOMER' I —HSADMEHN~DREIEE = (3) / (2)
WA OO TRIEMBOE S ERBEAFHERZTL, BEL 04, 1B
. 3R, 2 4BHOBSKHEBICOWTOEEZEII - 612R L7,

Table II-6

Permeability index of 131I—HSA from blood vessel into

tissues at various time intervals following intravenous
131

injection of I-HSA
Permeability index
. - . . 131
. Time after injection of I-HSA
Tissue
10 min 60 min 3 hr 24 hr
Inflammatory lesion 14.5 44.5 86.6 207
Skeletal muscle 1.8 3.6 5.9 23.0
Liver 2.8 1.7 1.6 1.8
Kidney 5.3 3.4 3.1 4.3
Lung 0.4 0.6 1.1 1.5
Cardiac muscle 1.8 3.2 4.1 5.0
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