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Fig. 1 The regression line of the vertebral longitudinal relaxation rate (R1) value and
age (Y=2.67+9.53x 1073 X). Dotted lines (-------- ) show over 95 % probability.
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Table 1 The correlation coefficient value and the regression analysis between longitudinal
relaxation rate (R1) value (sec™!) and whole or growing age

Tissue Mean

Max-Min

A B Coefficient

correlation n

Lone bone bone marrow 4.84-+0.97 6.94-2.79 4.79 1.12x 1073 0.021 43
g 4.88+1.24 6.53-3.59 3.08 0.12 0.288 5
Vertebral bone marrow 3.10+0.54 4.83-1.87 2.67 9.53x 1073 0.327 119
’ 2.7440.43 3.37-1.87 2.11 4.62x 1072 0.528 14

Miiséle 3.3740.39 5.64-2.48 3.32 1.22x 1073 0.059 241
3.23+0.35 4.44-2.70 2.99 1.66 < 1072 0.209 29

Fat 5.164-0.92 8.19-3.07 5.11 1.04x< 1073 0.021 162
5.29+1.01 7.40-3.75 5.50 —1.65x1072 —0.073 14

‘Mean values of R: and their ranges were shown, A and B indicate each coefficient of the regression equation
(Y =A-+BX), upper line data are whole ages’ data and lower line data are under 20 years groups’ data.

Table 2 The correlation coefficient value between
longitudinal relaxation time (T;) value and

age
Tissue n CC&Z%CC‘;[;]?“ Significant

White matter 145 —0.007
Gray matter 143 —0.102 =
Pons 119 —0.188 4
Thalamus 50 0.132 *
Tongue 86 0.277 e
Fat (neck) 64 0.180 ¥
Liver 70 0.036
Spleen 42 0.221 *
Bone marrow

(long bone) 43 —0.019

(vertebra) 79 —0.296 x5

** and * indicate over 99% and 959 probability
of positive or negative correlation coefficient value.
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Summary

Statistical Aging Study on the Human Tissue with In Vivo NMR

Hiroo IKEHIRA, Nobuo FUKUDA, Teruko YAMANE, Hitoshi SHINOTOH,
Masahiro ENDO, Toru MATUMOTO, Takeshi IINUMA and Yukio TATENO

Division of Clinical Research, National Institute of Radiological Science, Chiba, Japan

We evaluated the possibility to detect the sta-
tistical difference of each tissue’s longitudinal
relaxation time (T1) or longitudinal relaxation rate
(R1) values, which depends on age and sex.

Normal tissues of 440 peoples were studied. T
or Ri values were gotten in each tissue with
calculated T: (Tr=1,000msec, Td=2300 msec)
image, and then the regression analysis and also
the statistical analysis about the correlation coeffi-
cient between T: or R: values and age, as well as
between male and female were done.

An NMR imaging system with resistive type
scanner (0.1 Tesla, Asahi Mark-J) was utilized.

There was not any statistical difference between
each sex, but some tissues had statistically meaning

correlation with age. Representative results are
shown in Table 1 and Table 2. Especially, verte-
bral bone marrow had a typical correlation coef-
ficient and regression coefficient. On the other
hand, the long bone bone marrow and skeletal
muscle showed significant correlation coefficient
with those under twenty years, the so called
growing age.

T: and R; values mainly depend on the free
and bound water concentration ratio. These data
showed that T; and R; values will be possible to
use as the clinical parameter of the change of the
fat and free water concentration ratio in the tissue.

Key words: Magnetic resonance, Tissue char-
acterization, Aging study.
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