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Synthesis of [*'Cr]Cr(II)-EDTA Complex and Measurement of Glomerular
Filtration Rate by Radioactivity Counting of Head and Neck Region

Seung-Dae Yang, Sang-Moo Lim, Kwon-Soo Chun, Yong-Sup Suh
Yong-Ki Yoon, Hyun-Park, Kwang-Sun Woo
Wi-Sup Chung and Jong Doo Lee

Department of Cyclotron Application Lab., Korea Caner Center Hospital, Seoul, Korea

0Ok-Doo Oh, Ph.D.
Department of Yon Sei University

The purpose of this study is to evaluate the clinical application of the no carrier added[*'Cr]
Cr(I)-EDTA complexes, produced at Korea Cancer Center Hospital. The[*'Cr]Cr(I)-EDTA
complexes, useful for measurement of GFR were prepared at room temperature in the pres-
ence of bicarbonate catalysts. The radiochemical purity of [*'Cr]Cr(Ill )-EDTA was over 99%
by paper electrophoresis.

The time activity curves were obtained by counting the blood samples from 5 volunteers and
counting the head and neck regions with whole body counter after injection of the **Cr-EDTA,
respectively. After the nonlinear regression, the area under curve was obtained. The plasma
clearance of the *Cr-EDTA was calculated with injected dose/AUC. The clearance rate calcu-
lated with the head and neck counting data was in good agreement with the result from the
plasma sample radioactivity at 1-3 hrs after injection. From this result, the counting of head
and neck region and the nonlinear regression by 2—compartment model could be applied for
the measurement of the clearance rate.

Using MIRD system, the absorbed radiation dose was calculated by residence time X S. The
absorbed whole body radiation dose was negligibly small.
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Cl, : clearance from plasma of any substance(x)

P, : time-corresponding plasma concentration

u, . excretion rate

Uy © total cumulative excreted amount

Qo : injected amount of tracer(weight difference

of injection-syringe before and after injec-
tion)
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Table 1. *Cr S-factors for the Adult(rad/xCi-hr)
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Fig. 1. Paper electrophoresis of *Cr-EDTA

Solvent : 0.15M NaCl(pH=4.0)
Voltage : 20V(1.5mA)
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FTARE AIZHRE 5 15 30 60 120 180 300
1 96037 82439 71595 55610 36586 24214 13224
2 103682 85333 75440 45245 31023 19579 7991
Head 3 79481 64220 54496 38224 22518 15231 6273
4 70690 63377 54921 39627 22455 14516 7412
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Fig. 2. Time activity curve of the total body in the volunteers
after injection of [*'Cr]Cr-EDTA.

Table 3. Clearance of “Cr-EDTA Measured with
Various Methods in Normal Volunteers.

Table 4. Absorbed Dose in the Normal Volunteers
After Injection *Cr-EDTA(50.Ci).

Plasma Plasma Plasma Head Head Head

No. Total 1-3hr 3-5hr Total 1-3hr 3-5hr
1 103.8 100.1 100.0 103.1 1004 102.2
2 146.4 146.4 135.2 136.6 153.0 151.4
3 152.7 152.7 136.3 170.7 145.9 1479
4 133.1 133.1 68.5 103.2 120.1 129.9
5 125.6 1256 117.0 126.5 1255 1354

Mean 132.3 131.6 1114 128.0 128.9 1334
S.D. 19.2 206 282 280 210 195
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4 2.75 0.318 0.110 4.63 0.110
5 1.97 0.305 0.088 4.62 0.092
Mean 11.53 0.305 0.089 4.61 0.092
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