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Fig. 1 A profile of a standard source on the auto-
radiogram.
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Fig. 2 Concentration-Density curve. Relation between
radioactive concentrations at contact with
X-ray film (horizontal axis) and optical
densities of autoradiogram (vertical axis).
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Fig. 3 A 83F-FDG autoradiogram from an anes-
thetized rat at 60 min after the injection.
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Table 1 Optical densities of autoradiogram and
radioactive concentrations at rat organs

organs OB, Radiacte
Blood 0.16+0.006 0.14
Heart 1.254+0.044 2.43
Liver 0.174-0.008 0.17
Kidney 0.23+0.015 0.32
Lung 0.244+-0.030 0.36
S. intestine 0.38+0.030 0.62
Brain 0.43-+0.020 0.74

* Values are means+SD
** % 107 cpm/ml/, at contact with X-ray film

Table 2 Comparison of the values of tissue uptake
fructions of 8F-FDG at 60 min after injection
by two methods

Method
Tissue Quantitative* Tissue excision**
ARG (%dose/ml) (% dose/g)
Blood 0.17 0.15
Heart 3.10 3.31
Liver 0.20 0.27
Kidney 0.39 0.42
Lung 0.45 0.57
S. intestine 0.78 0.97
Brain 0.90 1.27

* Anesthetized rat
** Mean values of conscious rats (n=13)
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Summary

Method for Quantitative Autoradiography with Positron Emitters

Kazuhiro TAKAHASHI, Matsutaro MURAKAMI, Eiichi HAGAMI, Fumio SHISHIDO,
Shuichi MIURA, Hiroshi Sasaki, Iwao KaNNo and Kazuo UEMURA

Department of Radiology and Nuclear Medicine, Research Institute for Brain
and Blood Vessels-AKITA, Akita city, Akita, Japan

Quantification of positron autoradiography
(ARG) obtained with positron emitter 18F was
carried out with a computerized imaging system.
Quantitative analysis of ARG is essential in the
study of pharmacokinetics of any radiopharma-
ceuticals in normal and diseased state of animals.
Recently, many techniques for quantitative ARG
were established using 14C and 3H. But ARG with
very short lived positron emitting nuclides (e.g.
11C, 18F, 13N etc.) have not been treated quanti-
tatively because of difficulty to get the calibrated
standard sources for quantification of ARG. Now
we tried a new technique for quantitative ARG
with positron emitter, 18F, in which we made the
standard sources for each ARG. A positron emit-
ting radiopharmaceutical [18F] 2-deoxy-2-fluoro-D-
glucose (18F-FDG) was administered intravenously
to rats. The rats were killed at 60 min after injec-

tion, embedded in 5%, CMC-Na solution and fro-
zen at —76°, The standard sources which have vari-
ous concentrations of radioactivity were made of
rat liver homogenates containing 18F radioactivity,
packed in each tube and put in the CMC-Na
surrounding the rat. The frozen CMC-Na block
was cut into 20 g#m thick sections consisting of
rat and standard sources. From these sections
ARG was taken by conventional method. The
optical densities of ARG of the standard sources
were plotted against its net radioactive concentra-
tions measured by the well counter. By means of
this relation were can determine the absolute
values of radioactive concentration (¢Ci/m/) at
any region of ARG, or which indicates uptake
function (9 dose/m! tissue) for organs.

Key words: Autoradiography, Rats, 18F-FDG.
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