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Abstract

<QObjectives>

This study aims to conduct magnetic resonance imaging (MRI) of the whole body to understand

the morphological structure of the human body, assess the part of the body to measure that is

appropriate for judging the risk of a disease, and prepare a new obesity index with which a

cardiovascular disease can be estimated without using MRI. It will be a breakthrough study on the

morphological characteristics of the human body and disease risk.

<Results>

1. Relationship between the morphological structure information of the body acquired via whole

body MRI scanning and disease

(1) Ethical review (new application)
A study system was constructed. The system was submitted to the ethics committee for review
and was approved.

(2) Investigation of MRI scanning method
Methods (such as the slice thickness) of MRI scanning was investigated by preparing
phantoms and cooperating with radiology and clinical laboratory technicians. Actual scanning
was conducted on a subject, and methods for assembling the whole body MRI from the slice
images were investigated.

(3) Development of software for calculating the volume of each organ from MRI images
A software program that automatically calculates the volume of each organ, fat, and muscles
from the whole body MRI data, which was fetched in a computer, was newly developed jointly
with a private company.

(4) Training of survey and examination staff
A moral investigation was requested. Surveys and examination were prepared. The staff was
educated and trained.

(5) MRI measurements and investigation for deciding measurement method (investigation of conditions)
At the National Center for Global Health and Medicine, a written explanation and request and
a consent form were delivered; and letters of consent were obtained. The patients were
subjected to MRI measurements as well as measurements of the height, body weight, waist
circumference, skinfold thickness, and impedance.

(6) Investigation of method for analyzing data
Methods for analyzing the whole body MRI measurement data were investigated.

(7) Ethical review (reapplication for additional items)
To investigate the validity of the MRI method, additional items, i.e. CT and blood tests and
blood tests, were submitted to the ethics committee for review and were approved.

(8) Blood collection, urine collection and MRI and CT measurements and investigation
At the National Center for Global Health and Medicine, a written explanation and request and
a consent form were delivered to patients, and letters of consent were obtained. The patients
from whom consent was obtained were subjected to MRI measurements, CT measurements,
blood tests and measurements of the height, body weight, waist circumference, skinfold
thickness, and impedance.

(9) Examination of data analysis method



It became clear that calculation of VFV and SFV in current MRI analysis would take 24
hours per case. New analysis method was explored since enormous amount of time for the
calculation was expected.
1) Examination of data thinning method
Currently all the slices of 4 mm in thickness with a 2 mm gap (there is a 2-mm overlapping
between adjacent slices) are measured by setting Region-of-interest. When the data from
volunteers were compared between data analyzed every 2 slices (1-slice thinning), every 5
slices (4-slice thinning), and every 10 slices (9-slice thinning), no statistically significant
differences were shown between these analysis results. Therefore the method was found to
be robust favorably up to 9-slice thinning.
ii) Examination of new fat volume calculation method

Issues of MRI analysis included uneven signal intensity caused by unevenness of received
MRI signal (i.e., the signal intensity from the same fat varies depending on regions.) The
precision and work efficiency might be increased when the unevenness was corrected in
post-processing, and phantom data would be required when the correction was implemented.
We examined these matters. In addition, the reconstruction of T1-weighted images to
coronal section images using a 3D slicer allowed us to reduce significantly the measurement

time.

(10) Application to ethics review (Reapplication)
A protocol was prepared in a case-control study design for patients and applied to the Ethics

Committee.

2. Search for body index related biomarkers by proteome analysis

In fiscal year of 2016 (Heisei 28), we focused on spexin, a novel obesity-related peptide
hormone found in 2007 which was reported to express in adipocytes, and we examined
whether spexin could be a biomarker reflecting the amount of fat. Blood spexin level was
measured with the samples already collected in our laboratory, and correlations of the levels
with physical data and laboratory test results were statistically analyzed.

Eighty-eight samples of the participants who underwent complete physical examination (46
males and 42 females, average age of 42 years) were selected. As the results of
measurement of serum spexin level, a negative correlation of spexin level with triglyceride
was found; on the other hand, it also surprisingly showed a positive correlation with ALT.
In addition, no simple correlation with body-mass index was observed.

While to date there have been a number of reports focusing on spexin production of
adipocyte, our data results suggested a necessary consideration of spexin production in the
liver. Eventually, the results ruled out the possibility of spexin as a candidate for the

biomarker that accurately reflects the amount of fat.
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Variable simple adjusted for gender adjusted for gender

age, and BMI age, and log—ALT
0 P partial 0 P partial 0 P

Gender 0.047 NS - - - -

Age —0.141 NS - - - -

BMI —0.106 NS - - —0.250 0.021

SBP —0.241 0.024 —0.188 NS —0.242 0.026

DBP —0.243 0.022 —0.173 NS —0.233 0.032

log—AST 0.277 0.009 0.351 0.001 0.196 0.072

log—ALT 0.245 0.022 0.327 0.002 - -

log— vy GTP 0.076 NS 0.134 NS —0.063 NS

TC —0.176 NS —0.175 NS —0.208 NS

HDL-C 0.313 0.003 0.256 0.018 0.320 0.003

LDL-C —0.264 0.013 —0.235 0.030 —0.302 0.005

log-TG —0.343 0.001 —0.266 0.014 —0.301 0.005

FPG —0.125 NS —0.067 NS —0.200 NS

log-IRI —0.038 NS 0.077 NS —0.114 NS

HbAlc —0.155 NS —0.108 NS —0.207 NS
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Variables B (95% CI) Standardized 8 t P value Partial correlation
log-TG —0.156 (—0.253, —0.060) —0.320 —3.212 0.002 —0.320
log—ALT 0.144 (0.033, 0.256) 0.256 2.573 0.012 0.256
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