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Preserved cerebral oxygen metabolism against astrocytic dysfunction:
a combination study of *O-gas PET with “C-acetate autoradiography

Tadashi Watabe», Carla Mari Macaisa", Yuawei Liuv, Victor Romanov», Yasukazu Kanai>, Genki
Horitsugi», Hiroki Kato", Eku Shimosegawa», Jun Hatazawa»
» Department of Nuclear Medicine and Tracer Kinetics, » Department of Molecular Imaging in
Medicine, Osaka University Graduate School of Medicine

BACKGROUND: Fluorocitrate (FC) is a metabolic inhibitor of tricarbonic acid (TCA) cycle
specifically in the astrocytes. In the previous studies, intrastriatal injection of FC induced
significant reduction in “C-acetate uptake, indicating reduced activity of astrocytic TCA cycle
in the brain. Oxygen-15 (*O) gas PET is the reference standard for quantitative assessment of
cerebral blood flow (CBF) and cerebral metabolic rate of oxygen (CMRO,). The purpose of
this study was to evaluate whether the inhibition of astrocytic TCA cycle metabolism by FC
will affect the oxygen metabolism in the rat brain.

METHODS: A total of 9 male Wistar rats (BW: 198 + 20g) under anesthesia were
investigated. All rats were injected with FC solution intrastriatally [0.33 nmol/ul (low dose,
n=3) and 1.0 nmol/ul (high dose, n=6) in the unilateral striatum]. Saline solution was also
infused into the contralateral side. After 4 hours of intrastriatal FC infusion, the rats were
investigated by *O labeled gas PET with arterial blood sampling. CBF, CMRO,, oxygen
extraction fraction (OEF), and cerebral blood volume (CBV) were measured with “O-CQO,,
50-0,, and *O-CO gases. After “O-gas PET (six hours later from the time of FC injection), the
rats were given “C-acetate intravenously. Five minutes later, the rats were sacrificed by
euthanasia and the brains were removed and frozen. Coronal sections were prepared using a
cryostat and placed in contact with an imaging plate for autoradiography. Quantitative values
of *O-gas PET (CBF, CMRO,, OEF, and CBV) and “C-acetate uptakes were compared
between ipsilateral and contralateral sides by paired t-test.

RESULTS: There were no significant differences between the ipsilateral and contralateral
striatum in each parameter using the “O-gas PET. The following are the results of the high
dose group: [Ipsilateral and contralateral striatum: CBF (75.1 +£ 38.8 and 64.1 + 15.3
mL/100mL/min), CMRO, (8.61 + 2.70 and 8.28 + 1.82 mL/100mL/min), OEF (71.0 + 9.6 and
72.6 £7.6 %),and CBV (4.10 £ 0.53 and 4.09 + 0.64 mL./100mL), respectively]. In
“C-acetate autoradiography results, there is a significant inhibition in the astrocyte metabolism
after FC injection in the ipsilateral striatum. The percentage reduction rates in low and high
doses of FC were 17.5 + 2.0 % and 37.6 + 6.2 %, respectively.

CONCLUSION: Regional cerebral oxygen consumption as well as hemodynamic parameters

was maintained against the inhibition of astrocytic TCA cycle metabolism in the rat brain.
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Preclinical evaluation of ['"*F]PSMA-1007 uptake in the prostate cancer mouse model: a

comparison study between androgen deprivation therapy (ADT) and control group.

Fumihiko Soeda'; Tadashi Watabe'; Sadahiro Naka?; Yuwei Liu'; Oliver C. Neels®; Klaus Kopka®;
Mitsuaki Tatsumi*; Eku Shimosegawa’; Frederik Giesel®, Jun Hatazawa'

Department of Nuclear Medicine and Tracer Kinetics, Osaka University Graduate School of Medicine ', Department of
Pharmaceutical, Osaka University Hospital %, Division of Radiopharmaceutical Chemistry, German Cancer Research Center (dkfz),
Heidelberg, Germany *, Department of Radiology, Osaka University Hospital *, Department of Molecular Imaging in Medicine, Osaka

University Graduate School of Medicine *, Department of Nuclear Medicine, University Hospital Heidelberg, Heidelberg, Germany ©

[Objectives] Prostate-specific membrane antigen (PSMA) is a promising target of theranostics in
the prostate cancer. Targeted radionuclide therapy is often performed clinically after androgen
deprivation therapy or chemotherapy. Our aim is to evaluate the change in PSMA upregulation after
androgen deprivation therapy (ADT) using the tumor xenograft model.

[Methods] LNCaP (PSMA-positive prostate cancer cell line) was subcutaneously inoculated
bilaterally into male SCID mice (n=5). When the tumor size reached 0.05 — 0.33 cm’® (seven tumors
in five mice), 1st static PET/CT scan was performed one hour post injection of ['**FJPSMA-1007
(18.8 £4.1 MBq). After 1st PET scan, mice in ADT group (n=3) were orally administered
bicaltamide (100mg/kg) five days per week for six weeks and 2nd static PET/CT scans were
performed one hour post injection of ['*FJPSMA-1007 (15.6 + 2.6 MBq). Tumoral uptakes on PET
were compared by the paired or unpaired t-test. Finally, immunohistochemical staining and western
blot analyses were performed to confirm the upregulation of PSMA in LNCaP tumor using anti-
PSMA antibody (ab140348, Abcam).

[Results] The 1% PET/CT scan showed high uptake in the tumor (SUVmean=1.84 + 1.02). ADT
significantly inhibited tumor growth (ADT: 158 =123mii : control: 1,171 £760mi ). The 2™
PET/CT scan showed that SUVmean in ADT group was significantly higher than in control group
(ADT group: 2.70 £ 0.62, control group: 1.23+0.40, p<0.05). Moreover, SUVmean in ADT group
increased significantly (p<0.05). Finally, PSMA immunohistochemical analysis showed PSMA-
positive cells in both group, and western blot analysis confirmed PSMA expression in all LNCaP
tumors.

[Conclusions] This study suggested that ADT increases PSMA expression in the prostate cancer.



Enhancement of At-211 uptake in the thyroid gland: SPECT study in rats.

Yuwei Liu'; Tadashi Watabe!; Kazuko Kaneda-Nakashima?; Yoshifumi Shirakami'; Atsushi
Toyoshima?; Mitsuaki Tatsumi®; Eku Shimosegawa*; Mitsuhiro Fukuda®; Atsushi Shinohara®; Jun
Hatazawa'

! Department of Nuclear Medicine and Tracer Kinetics, Osaka University Graduate School of
Medicine

2 Core for Medicine and Science Collaborative Research and Education, Project Research

Center for Fundamental Sciences, Osaka University Graduate School of Science

3 Department of Radiology, Osaka University Hospital

4 Department of Molecular Imaging in Medicine, Osaka University Graduate School of Medicine

> Research Center for Nuclear Physics, Osaka University

¢ Department of Chemistry, Graduate School of Science, Osaka University, Toyonaka Osaka Japan

[Background]

Astatine (At) is increasingly focusing attention in theragnostics because of its similar chemical
properties to iodine and of its alpha particles which have shorter range in tissue compared with
beta particles. However, previous studies on the biodistribution of At-211 in rats have shown that
the uptake of At-211 in thyroid gland was not as high as expected compared to extrathyroidal
organs like stomach. The purpose of this study was to evaluate the uptake of At-211 solution
treated with reducing agent in the thyroid gland.

[Methods]

Two groups of male Wistar rats (total n=6, body weight=295.2 + 16.2g) were injected with
At-211 solution through tail vein [group 1: crude At-211 solution (3.58 = 0.65MBq), group 2:
At-211 solution treated with ascorbic acid (2.72 + 0.12MBq)]. SPECT images were acquired 3, 6,
and 24 hrs after injection targeting the X-rays emitted from the daughter nuclide (Po-211).
Volumes of interest were placed on the thyroid gland, the stomach and the bladder. SPECT
counts (cps) were normalized by the injected dose (MBq). Radioactivity of the major organs
were measured by gamma counter after euthanasia and dissection at 24 hrs. Uptakes were
compared between the two groups by Mann-Whitney U test.

[Results]

SPECT images revealed that uptakes were significantly higher in the thyroid gland of the group
2 than those of the group 1 (p<0.05). Mean normalized counts in the thyroid gland were 0.18 +
0.01 (3hr), 0.22 + 0.04 (6hr), 0.12 + 0.02 (24hr) in the group 1, and 0.39 £ 0.07 (3hr), 0.34 £ 0.03
(6hr), 0.28 & 0.13 (24hr) in the group 2. Uptakes in the stomach or the bladder showed no
significant difference between the two groups. Radioactivity measurement after dissection
showed significantly higher uptakes in the thyroid gland of group 2 than those of the group 1
(p<0.05), but there was no significant difference in other organs. Counts in the thyroid gland
were 3,283 + 479 keps/g in the group 1 and 17,080 + 3,984 kcps/g in the group 2.

[Conclusions]

This study showed significant enhancement of uptake of At-211 in the thyroid gland using the
solution treated with ascorbic acid compared to the crude solution, suggesting the possible
application of At-211 to the targeted radionuclide therapy of the thyroid cancer as a substrate of
sodium iodine symporter.
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