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¥ e~Glucarate Uptake in Ischemic Tissue of Experimental

Models of Cerebral Ischemia

Jae Min Jeong, Ph.D., Dong Soo Lee, M.D., Young Ju Kim, B.S., Seok Rye Choi, Ph.D
Chaekyun Kim, M.D., Woongchun Mar, Ph.D.", June-Key Chung, M.D.
Myung-Chul Lee, M.D. and Chang-Soon Koh, M.D.

Department of Nuclear Medicine, Seoul National University Hospital, Seoul, Korea;
Natural Products Research Institute*, Seoul National University, Seoul Korea

To detect ischemic tissue in experimental model of cerebral ischemia made by middle
cerebral artery(MCA)-occlusion, we acquired triple image of ®™Tc-glucarate, [**Flfluoro-
deoxyglucose(FDG), and 2,35-triphenyltetrazolium (TTC) staining.

We made cerebral infarction either with reperfusion (after occlusion of 2 hours) or
without reperfusion in 10 Sprague-Dawley rats by inserting thread to MCA through
internal carotid artery. After 22 hours, we injected 740 MBq of 99"'Tc-glucarate and 55.5
MBq of [®*FIFDG through tail vein. Each 1 mm slice of rat brains was frozen and exposed
to imaging plate for 20 minutes in freezer to get an [®*FIFDG image. After 20 hours
enough to fade radioactivity of [®FIFDG, the slices were again imaged by BAS1500 for
ngTc-glucarate uptake. Finally, these brain tissues were stained with TTC. Semi-
quantitative visual analysis was done by grading 0 to 3 points according to the degree of
uptakes(®™Tc-glucarate) and decreased uptakes(['*FIFDG and TTC).

Ten rats survived with neurologic symptoms. TTC staining confirmed the development
of infarction. The size of the infarction was relatively larger in the group without
reperfusion. [®FIFDG images were similar to TTC-stained images. However, we found
regions with intermediate uptake which were not stained with TTC. We found regions
with intermediate [*FIFDG uptake where TTC staining was normal.

ggmTc-glucaralbe uptake was found only in TTC non-stained region. In the TTC stained
regions, there were no uptake of ®™Tc-glucarate. We could not find clear relation between
#mTc-glucarate uptake with [®*FIFDG uptake. This was partly because percent uptake of
99'“Tc-glucarate was so small (less than 1 percent of injected dose) and because there
were quite heterogeneity of patterns of [®*FIFDG uptake and TTC.

With these findings, we could conclude that 99"'Tc~glucarate were taken up only in part
of ischemic tissues which were proven to be nonviable. The establishment of MCA-
occluded rat model with or without reperfusion and triple imaging for e BR and TTC
helped the characterization of ngTc—glucarate uptakes. Further work is needed to clarify
the meaning of diversities of ["®FIFDG and TTC and their relation with ®Tc-glucarate.

Key Words : gngc-glucarate, dual-isotope autoradiography, ischemia, [®FIFDG
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Table 1. Degree of [®FIFDG Uptake ®™Tc¢-Glucarate Uptake and TTC staining in Ischemic Brain

Areas of MCA-occluded Rats

[*FIFDG" ®mpe-glucarate™ TTC™
without reperfusion 2.4%+0.89 121045 1.8£0.89
with reperfusion 2.8%0.45 24+089 144045

meantS.D. (n=5)

*  Score was summed and averaged for TTC-nonstained and stained areas.

No significant difference was found.

*=x In the areas of TTC staining, glucarate was not taken up.
More glucarate was taken up in the group of occlusion with reperfusion.
=xx Areas of TTC nonstaining(infarct) was relatively larger in the group without reperfusion.

# p<0.05 without reperfusion vs with reperfusion
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Fig. 1. Images of (A) ["®FIFDG uptake, (B)
uptake, and (C) TTC staining in MCA-occluded rat’s
brain (with reperfusion). We could see com ggtely matched

¥ Te-Glucarate

Tc-Glucarate

was taken up in TTC nonstained areas.
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intermediate uptake

low Uptake

Fig. 2. Images of (A) [®FIFDG uptake, (B) ®™Tc-Glucarate
uptake, and (C) TTC staining in MCA-occluded rat’s
brain (without reperfusion). There were areas of inter-
mediate uptake. We speculated that grofuse collaterals in
rat brain made this phenomenon. “"Tc-Glucarate was
taken up in part of TTC nonstained areas. The amount of
®mTc-Glucarate was variable, too.
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