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Technetium-99m Chelates as Tumor Visualizing Agents
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[1st International Conference on Bioinorganic Chemistry, Florence, Italy, June, 1983 -C33%)

For scintigraphic visualization of tissues and organs, Tc-99 m is an ideal radionuclide
for its optimal half life, physical properties and good quality scintigrams. There is at
present time no outstanding Tc-99 m radiopharmaceuticals for the imaging of various
malignant tumors. There is an urgent need for such agents.

Hoping to find good radiotracers for tumors, we prepared Tc-99m complexes of
substances which were expected to have affinity for tumor tissues such as amino acids,
peptides, and porphyrins and studied the scintigraphic behaviors in experimental animals
bearing spontaneous or transplanted tumors.

Recently Tc-99 m complex of ethylenediamine-N, N-diacetic acid (EDDA) was found
to give satisfactory scintigrams of Ehrlich tumor in mice. Sequential scintigrams show
that the image of the tumor was recognized in 1hr and visualized very clearly 2—5 hr
after the i.v. administration of Tc-99 m complex of EDDA. The radioactivity was not
accumulated in any specific organ other than the tumor and excreted through kidneys.
The Tc-99m EDDA complex was also effective for scintigraphic visualization of other
malignant tumors in mice bearing Sarcoma 180, golden hamsters bearing lymphoma,
mice bearing fibrosarcoma induced by 3-methylcholanthrene (MC), rats bearing MC-
induced fibrosarcoma that had been transplanted at the limb and had spontaneously
metastasized to the lung, and mice bearing spontaneous mammary carcinoma.

A number of chelating ligands structurally related to EDDA were examined for
Tc-99 m labeled radiotracers for tumors. Among the Tc-99m complexes examined,
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those of ethylenediamine-N, N-diacetic acid, N-hydroxyethyliminodiacetic acid, and prop-
ylene-1,3-diamine-N, N-diacetic acid achieved clear visualization of Ehrlich tumors.

The scintigraphic visualization of human tumors was also successful. Studies on the
mechanism of the concentration in the tumor tissues of the Tc-99 m complexes are in
progress in our laboratories.
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B, FMHEET
(A&4I¥4 (19824E108) THE)

(B8] BE XB¥FOUBIL InRIVCURFOHEEBEOESEFEME N TEHE IR T3,
IhHE&BOMRBMEMD BHT Zn OEFE ROV THRE L1,

(Fy:)  3T3, SV403T3 #fg (Swiss Albino) % Dulbeccou’s MEM BzihcieE U1,
Hepes buffer (pH 7.4) T 30 23] preincubate L, 10 gM Zn?* (®*Zn 0.5 pCi/ml Z&¥s) ¥
i, 0, 2, 5, 10, 20 4[E - FHh incubate 33, KINEIER X Ogk#kis cold Hepes buffer %
S5EIZH LT/ ot D ALRIE, Mgz V227 mg Y% h D Znp-mole THFb L1,

(ER-ER®) Zn ORHAZER, HIMKS 0 F TEREEZR LY, LORBM Lic, %
7=, SV 403T3 #facix 3T3 il LT 30~40% HinL T\ e, T7cbh, MlaoEB Lo
o> T Zn OREBZEENBIML T, FFEH 23V VRHRML TR RARITKE cHEBILR
U H TR s o, glucocorticoid kL E Vid Zn O MAAE AR R X OER R BEERSE T,
DBILABAZRFAFIAVDTIFIA =) A VvF - LTEE, FEIRF+21VHTFI
XoT In ARSI ZRA TN BT R L5, 1o, ¥A b A5 v Bk 3T3 fMilam Zn %
Bio B 50% BhnL7cAt, transformed #ifa TII (LA o

B MAIA TO Zn-thionein O SR & SR
NHEF, BHERT ARES*
(HAEYS H 10344 (198344 ) THREK]

(B8Y) HIERT Zn X - CHFE X hi Zn-thionein |, Zn 2375 thionein 4125 iff
BEL, MBast~BEH Eh 5%, [AEsic thionein FBE&L kS HILD Bl EEBOREST
BAEGEIHRIG Y v B T#E ), SENLF * 1 v BORRREL & ok, MlasfcEEl X
T B> THET 5,

(#3%) Chang’s Liver Cell Line % 10% FBS # &tr MEM 54, 5% CO,, 37° 04T T
e 7=, 5 pg/ml o Zn & 0.1 pCi/ml @ S-Cystine % fix T 15 BeRIEHE Licth, Hiin
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