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Fig. 1 Measurement of spin-lattic relaxation time (T:) in normal bone marrow of a
rabbit by the method of inversion recovery.
A: Proton NMR spectra of bone marrow
B: Peak intensities as a function of the recovery time
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Fig. 2 Measurement of spin-spin relaxation time (T2) in normal bone marrow of a
rabbit by the method of Carr-Purcell-Meiboom-Gill pulse sequence.
A: Proton NMR spectra of bone marrow
B: Peak intensities as a function of the evolution time

Figure 3 IZIEW R AAE, Hult, MMC #E57# RIMEROFIG FI ML, EmBEREATTHEL
26 1) 2 RMMRH O ERF MR OB E R L TWa Lo LEEShI.
fo. ERBEL MMCEERTIASAEH TR Table | IZ&ZBICB T2 EHBIOEHIENE
W BRI Ao T2, FULEE TR S o IR ED (VX-2) » Ty, Te OfE L @BHEERD M:L: E

Presented by Medical*Online



1352

L

BE¥

20249 5 (1983)

Bleeding A 4 vV v v v v
15ml
MMC i.v. [ [ T [ T | [
1.0mg
_ Bleeding
S [
% 5 ,/D’_— T
=5 e MMC
=2 7
E / Lo~
y ) <
- o
e—7 \
_— ! ¢
e Normal
0 N A . ’ . B
0 5 10 15 20 25
Day

Fig. 3 Changes in number of reticulocytes in peripheral blood of rabbits by bleeding or

administration of Mitomycin C.

Table 1 Spin-lattice (T1) and spin-spin (T2) relaxation time in bone marrow
and tumor of rabbits

M:L:E Relaxation time (sec)
Group Tissue
ratio? T: T2
Normal Marrow 3.0:0.7: 1.0 1.32+0.07 0.034-+0.002
ane (®) ©)
Bleeding Marrow 1.6:0.3: 1.0 1.47+0.05* 0.038-+0.008
) ®) @)
MMC Marrow 0.7:0.3: 1.0 1.54-+0.007* 0.0444-0.002*
©) 4) )
VX-2 Tumor 1.734+0.05* 0.0604-0.010*
(O] )
Contralateral 3.3:1.0: 1.0 1.34+0.11 0.039-+0.013
3) 4 4

a. Myeloid: Lymphoid: Erythroid ratio

b. The numbers in parentheses indicate the number of samples

* Significantly different from normal marrow (p<0.01)
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Summary

Basic Studies on Bone Marrow Diseases Using NMR

Akira MURANAKA¥*, Nobuaki OTSUKA*, Junichi SAITO**,
Shinichi YANAGIMOTO*, Tatsushi TOMOMITSU*,
Yasuhiko ITo** and Rikushi MoORITA*

* Division of Nuclear Medicine Kawasaki Medical School, Kurashiki
** Department of Nuclear Medicine Fukushima Medical School, Fukushima

In order to know usefulness of NMR imaging
in bone marrow diseases, spin-lattice relaxation
time (T:) and spin-spin relaxation time (Ts2) in
intramedullary transplanted VX-2-rabbits were
measured. Effects of blood loss and administration
of anticancer agents on T: and T2 values were
also studied. Proton-NMR spectra in normal
bone marrow tissues separated into two peaks
originated from H20O and CHz-chains. T1 and T
valuse in two peaks were markedly different.
Content of fatty marrow was variable in indivi-
duality and localization. These anatomical and
biochemical features suggest us the necessity to
evaluate T; and Tz in each peak separatedly for
construction of NMR images. As for T1 and T2 in

H20-peaks, T: in VX-2 was about 1.3 times as
much as that of normal bone marrow tissues,
while T2 was about 1.7 times. Blood loss (stimu-
lation) and administratrion of Mitomycin C(sup-
pression) affected T: and T2 in bone marrow.
Namely, these prodedures caused increases of
Ti1 and T2 and the values were between the values
for normal marrow and tumor. NMR-CT might
be useful for diagnostic bone marrow imaging
supported by pathological and biochemical stand
points.

Key words: Bone marrow diseases, NMR imag-
ing, Spin-lattice (T:) relaxation time, Spin-spin (Tz2)
relaxation time.
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