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1037B

Development of F-18 radiopharmaceutical for PET imaging of infections. 
Biomedical Imaging Research Center, Miguel Ernesto Martinez Pozo   

 

Background: Japan has been rated number one on the World Health Organization’s life expectancy list. As 
life expectancy increases, orthopedic affections and associated surgical procedures, like osteomyelitis and 
hip replacements, become more frequents. The diagnosis of infection and the ability to distinguish infection 
from inflammation by PET keeps growing in recent years. A wide variety of radiotracers has been tested for 
imaging of infection and inflammation, but still imaging tracers specific for bacteria are under development 
considering they are likely to be of greater diagnostic value. 
We had reported a method for N-fluoroacetyl-D-glucosamine ([18F]FAG) radiosynthesis. The obtained 
[18F]FAG was able to distinguish infection from inflammation. Besides, we had synthesized two new 
precursors for radiosynthesis of [18F]FAG and evaluated the efficiency of [18F]fluoride incorporation into 
them. Furthermore, the semi-automate radiosynthesis of [18F]FAG was accomplished too. Nevertheless, an 
accurate determination of final [18F]FAG, as well as, confirmation of not interference by partially degraded 
compounds is crucial. We develop a high-performance liquid chromatography (HPLC) method for quality 
control of final [18F]FAG. 

Methods: Non-radioactive FAG and other analogues were synthesized in our laboratory (Figure 1). The 
reverse-phase HPLC separation was achieved on Wakopak ® Wakosil 5NH2 (5 μm, 250 mm × 4.6 mm i.d.) 
column using a mobile phase of CH3CN/H2O = 80/20 (v/v), 1 mL/min, and UV detection at 210 nm. 

 
Fig 1. Synthesis scheme. Reagents and conditions: (i) RCH2COOH, CH2Cl2, Py, DCC; (ii) AgR, CH3CN, reflux; (iii) CH3ONa, CH3OH. 

Results: HPLC method was validated for specificity, linearity, accuracy, precision, limit of detection, and 
limit of quantitation using FAG and acetylglucosamine (NAG) as standard. The new method exhibited better 
sensitivity and detection than our previous reported HPLC method. 

Conclusion: The HPLC method was successfully applied for analysis of [18F]FAG after radiosynthesis in our 
laboratory. 

Fig 2. HPLC chromatogram of NAG analogues. 
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 Figure 1. Chemical structures of (+)-pIV, (+)-pBrV, and (+)-BrV-OH. 
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1064B

 

 

Omata N, Mizuno T, Mitsuya H, Mita K, Higashi Y, Kamichika T, Kiyono Y, Okazawa H, Wada Y. Neuronal plasticity in depressive 

or manic states - New assessment of our hypothesis: Mania is an extension of depression from the perspective of neuronal plasticity. 

Med Hypotheses. 2014 Oct 13;83(6):845-6. 
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Charged particle therapy is the newest technique in radiotherapy, with physical and 
radiobiological advantages compared to conventional X-ray therapy. The efficacy of radiotherapy 
is often identified by morphologic imaging techniques which result in the difficulty of early 
evaluation for the treatment. Positron emission tomography (PET) solved this problem since it 
could reflect metabolic and physiologic changes which precede size change. 18F-FDG is the most 
wildly used agent, however, it often leads to false positive scans in inflammatory cells. 
3'-deoxy-3'-18F-fluorothymidine (18F-FLT) PET imaging was used for visualizing tumor cell 
proliferation. Some studies have showed 18F-FLT is a more cancer-specific than 18F-FDG. Our 
purpose is to investigate whether 18F-FLT could monitor early response of cell proliferation to 
charged particle irradiations in vitro and in vivo. 

In vitro cells were applied with 0.1, 0.5, 1, 5 and 10Gy while in vivo mice were treated with 0.5, 
1 and 5Gy irradiation. Both 18F-FLT cell uptake and 18F-FLT PET were performed at 24 h after 
irradiation. Cell counting was conducted from day 1 to day 4 after irradiation. Tumor volumes of 
mice were measured 7 days after irradiation. The ratio of standardized uptake value (SUV ratio) 
was calculated for analysis: SUV ratio= (SUV max of tumor) / (SUV mean of muscle). 

In vitro, 18F-FLT cell uptakes were significantly lower for 5 Gy and 10 Gy at 24 h after charged 
particle irradiation, and for 10 Gy after X-ray irradiation. These changes were also reflected by the 
decrease of cell proliferation ability at the same time. Furthermore, significant differences were 
also noted for 1 Gy proton and carbon ion irradiation, and for 5 Gy X-ray irradiation in which did 
not show any significance in cell proliferation ability until day 3. In animal study, 18F-FLT uptakes 
in tumors were not only significantly lower for 5 Gy at 24 h after charged particle irradiation, 
which was in accordance with the change of relative tumor volume at the same time, but also for 1 
Gy charged particle irradiation and 5 Gy X-ray irradiation, which did not show any significant 
difference in the relative tumor volume until day 4 after proton, day 3 carbon ion, and day 5 X-ray 
irradiation.  

The reduction of 18F-FLT uptake at 24 h after charged particle irradiation preceded the change of 
tumor growth in vivo and the change of cell proliferation ability in vitro. Although further 
investigations using various cancer types are needed, 18F-FLT is a promising tracer for monitoring 
early response of tumor cell proliferation to charged particle irradiation. 
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1070B 
Measurement of Precise CBF in H2

15O PET Study Considering the Delay in Every Pixel 
Biomedical Imaging Research Center,  

 Muhammad Muinul Islam, MS., Hidehiko Okazawa, MD., PhD. 
 

Purpose and Background 
 The delay time, time difference between the tracer arrival at brain tissue and brachial artery 
sampling site, varies according to brain structure, tissue heterogeneity, blood flow, patient physical 
condition and vascular lesions. Slice by slice adjustment of the delay time reflects a single 
corrected time-activity curve for a heterogeneous mixture of tissues with different tracer arrival 
time, and different blood flow for all pixels in a slice [1,2]. The cerebral blood flow (CBF) 
measured using a single corrected arterial input function with the same delay and dispersion 
correction for all pixels under a slice may not reflect the appropriate pixel values. This study is 
designed to correct the delay time with pixel-by-pixel estimation for precise CBF calculation. 
 
Methods 
 Patient’s H215O dynamic PET data for CBF calculation were used for pixel-by-pixel delay 
correction with an input function from arterial blood sampling. The CBF values were calculated 
using a 2-compartment model with the 3-weighted integration method [2,3]. First, input function 
was corrected according to the fixed delay between input function and internal carotid artery (ICA) 
activity. Then the delay time at every pixel was calculated using the technique of Iida by applying 
a least squares fitting of the corrected arterial blood curve at ICA [1,2]. Position of ICA is 
determined using cerebral blood volume image from the C15O PET study. CBF and V0 values were 
compared between the correction methods of pixel-by-pixel and slice-by-slice. 
 
Results and Discussion 
 Figure 1 (a) and (c) shows slice by slice delay corrected CBF and V0 image whereas (b) and 
(d) shows pixel by pixel delay corrected CBF and V0 image. Representative scatter plots of CBF 
and V0 images comparing between pixel by pixel and slice by slice delay correction are shown in 
Figure 2. In the present study, CBF and V0 values vary depending on the delay correction methods. 
The calculated CBF values were not so different between the delay correction methods, but the V0 
values obtained from slice by slice correction showed overestimation. 
 

 

 
References: 
[1] Iida et al, J Cereb Blood Flow Metab, 1988;8:285-288 
[2] Ohta et al, J Cereb blood flow Metab, 1996, 16:765-780 
[3] http://www.bic.mni.mcgill.ca/software/emma/doc/rcbf/node6.html 
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097T

 Dual-time point FDG-PET imaging  

clinical-radiological-pathological correlation   
(3)  

 

The aim of this prospective study was to clarify whether dual-time-point [18F]-2-fluoro-2-deoxy-D-
glucose positron emission tomography (18F-FDG PET) imaging results are useful to predict long-
term survival of idiopathic pulmonary fibrosis (IPF) patients. 
Forty-one IPF patients underwent 18F-FDG PET examinations at 2 time points; 60 minutes (early 
imaging) and 180 minutes (delayed imaging) after 18F-FDG injection. The standardized uptake 
value (SUV) at each point and retention index value (RI-SUV) calculated from those were 
evaluated, then the results were compared with survival and serial trends in pulmonary function 
indices.  
Patients with negative RI-SUV (<0%) had significantly better 12-month changes in forced vital 
capacity (FVC) and diffusion capacity for carbon monoxide as compared to those with positive RI-
SUV. Univariate Cox analysis revealed lower FVC, shorter 6-minute walking distance, and higher 
RI-SUV as indicators of poor prognosis, while multivariate analysis showed only higher RI-SUV 
as a significant predictor of survival (HR 1.04). The 5-year survival rate for patients negative for 
RI-SUV was better than that for positive patients (78.4% vs. 22.3%), while positive RI-SUV 
showed a 6.53-fold increase in mortality. 
In conclusion, our results demonstrate that positive RI-SUV is strongly predictive of earlier 
deterioration of pulmonary function and poor prognosis in patients with IPF. 

FIGURE. Kaplan-Meier survival curves grouped by positive (n = 20) and negative RI-SUV (n = 21) (p = 0.0008, 

log rank test). Solid lines indicate positive RI-SUV (≥0%) and dashed lines negative RI-SUV (<0%). Survival 

curves were calculated from the date of the 18F-FDG PET scanning. 
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FDG  
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PET 62Cu-ATSM [62Cu]-diacetyl-bis(N4-methylthiosemicarbazone)

in vitro
64Cu-ATSM Yoshii Y, et al. Nucl Med Biol 2012
62Cu-ATSM PET mitochondrial myopathy, encephalopathy, lactic acidosis, 

stroke-like episodes MELAS Ikawa M, et al. 

Mitochondrion 2009  

PD
62Cu-ATSM Ikawa M, 

et al. Nucl Med Biol 2011 PD Parkin

ALS

 

1. Parkin PD  

2. PD  

3. ALS   

 

1. 5 Parkin PD 62Cu-ATSM  

2. 8 PD 62Cu-ATSM PET DaTscan UPDRS  

3. 12 ALS 9 62Cu-ATSM PET  62Cu-ATSM 20

standardized uptake value SUV SPM mapping

ROI SUV ALS 

Functioning Rating Scale ALSFRS-R  

 

1.  Parkin PD 62Cu-ATSM

 

2.  Cu-ATSM[S/C-R]/DaT-DVR (UPDRS)

(r2=0.4517). 

3.  SPM mapping

ROI

P < 0.001 ALSFRS-R

r = -0.69, P < 0.05 Ikawa et al. Neurology in press   

 
62Cu-ATSM PET PD ALS
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 Different prognostic implications of 18F-FDG PET between histological subtypes  

in patients with cervical cancer 
 Tasmiah Rahman 

Purpose: To investigate whether the predictive values of intensity- and volume-based PET parameters are 

different between histological subtypes in patients with cervical cancer. 

Methods: Eighty patients with pathologically proven cervical cancer, comprising 59 with squamous cell 

carcinoma (SCC) and 21 with non-SCC (NSCC), who had undergone pretreatment 18F-FDG PET/CT and pelvic 

MRI were eligible to participate in this study.  In addition to SUVmax and SUVmean, metabolic-tumor-volume 

(MTV) was determined by thresholding of 40% SUVmax and total-lesion-glycolysis (TLG) was calculated as the 

product of SUVmean and MTV on 18F-FDG PET/CT.  Clinical factors (age, FIGO stage, lymph node 

involvement, and treatment method) and PET metabolic indices (SUVmax, SUVmean, MTV, and TLG) were 

compared between SCC and NSCC.  Progression-free survival (PFS) and overall survival (OS) were estimated 

using the Kaplan-Meir method with cut-offs determined by ROC analyses to stratify SCC and NSCC patients 

separately.  Factors associated with survival were assessed with univariate and multivariate analyses using the 

Cox regression model.   

Results: No significant differences were observed in clinical factors or 18F-FDG PET metabolic indices between 

SCC and NSCC.  The Kaplan-Meier estimates of 2-year PFS and OS rates were 69% and 71% for SCC and 

38% and 72% for NSCC, respectively.  Based on multivariate analyses in SCC, MTV (HR = 7.85, 95%CI 

1.59-38.7, P = 0.011) and TLG (HR = 4.09, 95%CI 1.33-12.6, P = 0.014) were the only independent prognostic 

factors for PFS, while MTV (HR = 18.9, 95%CI 2.99-120, P = 0.002) and TLG (HR = 16.9, 95%CI 2.84-101, P 

= 0.002) were the only independent prognostic factors for OS.  In contrast, SUVmax was the only independent 

prognostic factor for PFS in NSCC (HR = 9.11, 95%CI 1.50-55.4, P = 0.0016). 

Conclusion: Pretreatment 18F-FDG PET provided different prognostic implications between histological 

subtypes in patients with cervical cancer.  Metabolic burden (MTV or TLG) may be beneficial for the prognostic 

prediction of SCC patients due to the tissue integrity, whereas metabolic intensity (SUVs) may be beneficial for 

NSCC patients due to the histopathological heterogeneity. 

   

   
 

A B 

C D 

Fig. A, B : SCC 
 
 
 
 
 
 
Fig. C, D : NSCC 





 
 
 
 
 
 
 
 
 
 
 
 



－75－

091A
Abnormality of higher brain function in patients with psychiatric disorders as revealed by fMRI, 

VBM, and DTI.

(autism spectrum disorders, ASD) 3T-MR
(typically developing, TD) 

fMRI default mode network (DMN)
ASD 19 25.3 resting state fMRI TD 21 24.8

DMN ASD
DMN

social biomarker Jung et al., 2014
fMRI

ASD 19 24.8 fMRI TD 22
24.2 ASD Extrastriate Body Area

ASD Okamoto et al., 2014
fMRI

ASD 15 26.7 ASD TD
fMRI TD 15 26.1 ASD ASD

ASD
Komeda et al., in press.

Jung M, Kosaka H, Saito DN, Ishitobi M, Morita T, Inohara K, Asano M, Arai S, Munesue T, Tomoda A, 
Wada Y, Sadato N, Okazawa H, Iidaka T. Default mode network in young male adults with autism 
spectrum disorder: relationship with autism spectrum traits. Mol Autism. 2014, 5:35

Okamoto Y, Kitada R, Tanabe CH, Hayashi MJ, Kochiyama T, Munesue T, Ishitobi M, Saito DN, Yanaka 
HT, Omori M, Wada Y, Okazawa H, Sasaki AT, Morita T, Itakura S, Kosaka H, Sadato N. Attenuation of 
the contingency detection effect in the extrastriate body area in Autism Spectrum Disorder. Neurosci Res.
2014, 87: 66-76.

Komeda H, Kosaka H, Saito DN, Mano Y, Jung M, Fujii T, Yanaka HT, Munesue T, Ishitobi M, Sato M, 
Okazawa H. Autistic empathy toward autistic others. Soc Cogn Affect Neurosci. in press.

Jung M, Kosaka H, Saito DN, Ishitobi M, Morita T, Inohara K, Sasaki A, Asano M, Arai S, Masuya Y, Munesue T, Tomoda A, Wada 
Y, Sadato N, Okazawa H, Iidaka T. Functional connectivity in default mode network predicts autism spectrum traits? The 20th 
annual meeting of the Organization for Human Brain Mapping (OHBM), 2014 6 , Hamburg, Germany, 

Jung M, Kosaka H, Saito DN, Ishitobi M, Munesue T, Tomoda A, Wada Y, Okazawa H, Iidaka T. Default mode network in young 
male adults with autism spectrum disorder: relationship with autism spectrum traits. The 17th World Congress of 
Psychophysiology (IOP2014), Hiroshima, Japan.

.
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Temperament and Character Inventory (TCI) Autism-Spectrum, Emotional, Systematizing Quotient

 (Fig. 1) SPM

 (Fig. 2)  

1) 

2) 

3) 
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Reactive Attachment Disorder: RAD

RAD functional 

Magnetic Resonance Imaging: fMRI 10 15 RAD

17 12.6  1.9 22 12.5  1.6 fMRI

Strengths and Difficulties Questionnaire SDQ

RAD HMR-NMR

 (P < 0.05, corrected for multiple comparisons) RAD

SDQ

partial r = -0.41, P < 0.05

RAD

 

fMRI RAD
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Blakemore & Frith, 2005 Functional MRI fMRI Shimada et al., in preparation

 

 

or 

Kotz, 2009

Late learners

Steinhauer et al., 2009

vs. Broca’s 

area Abutalebi & Green, 

2007

- 2~3

Sakai et al., 2004; Yokoyama et al., 2009  

fMRI 10

75

11 27 CEFR’s A level Council 

of Europe, 2001 6 5

e-Learning 75

Versant 

English Test: Pearson Education Inc.

Short-term memory span

fMRI -

fMRI - Putamen

fMRI

fMRI -

-

Golestani et al., 2006 -
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PTSD

(Teicher. M and Samson. J. A, 2013)

(Hart and Rubia, 2012) Koizumi and 

Takagishi, 2013 Reading 

the Mind in the Eye test: RMET-like task: Baron-Cohen et al., 1997, 1999, 2006

MRI  

 

7 18 38 19 19

28 13 15 fMRI

RMET MRI (Baron-Cohen et al., 1999)

(Adams et al., 2009) (Moor et al., 2012)

 

 

RMET

pSTS, STG, insula, IFG(Left) (Moor et al., 2012) 1

IFG, pSTS, Temporal pole

(Threshold Peak-level p<.001 uncorrected: Cluster-level p<.05 FDR 

corrected) 2 IFG, pSTS, Temporal Pole

RMET

RMET

(Baron-Cohen et al., 1999, Adam et al., 2009, Moor et al., 2012)

(Dal Monte et al., 2014, 

Nolte et al., 2013)

 

  

41 2014 11 22  

Reading the Mind in the EYES Test
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[1] 

22 2012 

[2] 80dBHL 3

57 2012 

[3] SPL

58 2013 

[4] S. Adachi et al. “A linear relationship exists between HTLs and UCLs in individuals, 

unrelated to ear side, or frequencies”, International Hearing Aid Research Conference ( IHCON)  

2014. 

[5] 58 2014 
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＜編集後記＞

　皆様のご尽力のおかげで、このように2014年度の年報を発刊することができました。今

年度は、本センター創立20周年記念の一環としてのPET/MR装置の導入に向け多くの方々

からご支援を賜り、この場をかりて感謝申し上げます。

　年報を発刊するにあたり先生方の報告書を拝見し、基礎・臨床PET・脳機能MR・パナ

ソニック医工学部門それぞれの報告内容が年々進歩していくのが分かります。これまでの

研究を振り返りその結果をまとめて頂くとともに、新規PET/MR装置導入後の新たな医用

画像研究の可能性について議論し“福井大学発信”の先進的な研究成果を少しでも出して

いけるよう皆様のご参加・ご協力・ご提案をお待ちしております。

　本センターでの研究発表会等だけでなく、普段からご興味のあることがありましたら、

ぜひスタッフにお声掛け下さい。スタッフ一同、皆様の興味・関心ある研究テーマに少し

でもお答え出来るよう努力していきたいと思います。

　今後ともこれまでと変わらぬご指導・ご 撻の程よろしくお願い申し上げます。

「福井大学高エネルギー医学研究センター年報」
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