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The feasibility study of measuring the fat content in vertebral body by proton magnetic

resonance spectroscopy in rats
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Abstract; Objective To study the feasibility of proton magnetic resonance spectroscopy ( H-MRS) performed by clinical 3.0 T
magnetic resonance imaging ( MRI) scanner to measure the fat content in vertebral body of rats. Methods Fifteen healthy female
Sprague-Dawley rats aged 3 months and 5 osteoporosis ( OP) rats after bilateral ovariectomy underwent multivoxel point-resolved
spectroscopy to measure the fat fraction ( FF) in vertebral body of lumbar 5 (L5). The consistency of the FF values of L5 vertebral
bodies in healthy rats measured by two radiologists was analysed, and the features of 'H-MRS and pathology of the healthy and OP
vertebral bodies were observed. Results The FF values of L5 vertebral bodies in the healthy rats measured by two radiologists
were 10.92% £3.31% and 11. 10% +3. 20% , respectively, and the intra-class correlation coefficient was 0. 954. In the bone marrow
of the healthy group, 'H-MRS showed that water peak was significantly higher than the dominant peak of saturated lipid ( bulk
methylene protons). But the peaks of unsaturated lipids ( olefinic protons and methylene protons) were not obvious. HE staining
showed that adipocytes were rare, scattered, and small. The FF value of L5 vertebral bodies in the OP rats was 20. 13% +4.20%. In
the bone marrow of the OP group, 'H-MRS showed that water peak was also significantly higher than the dominant peak of saturated
lipid, but the latter was increased. The peaks of unsaturated lipids ( olefinic protons and methylene protons) were obvious, but their
amplitudes were weak, and HE staining showed that adipocytes were increased, diffuse, and large. Conclusion The measurement
of FF using 'H-MRS performed by clinical 3. 0 T MRI scanner is a feasible way to monitor the fat content of rat vertebral body.
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Fig.1 In a healthy rat aged 3 months, 'H-MRS of
the L5 vertebral body showed that water peak (4. 65
ppm ) was significantly higher than the dominant
peak of saturated lipid ( bulk methylene protons,
1.30 ppm ), but the peaks of unsaturated lipids
[ olefinic protons (5.3 ppm) and methylene protons

(2.06 ppm) | were not obvious.

2 SR A R BB 5 MEJAH-MRS, K
W (4. 65 ppm ) B 5 &5 T 46040 I 17 AR 3 0 ( %
W H R T, 130 ppm) , (B4R N RS BT R i
FrIh e, O 1 0 8 U R W S BT (5.3 ppm)
AW AT (5485 FHHE) (2.06 ppm)
W R R S IRIER /D

Fig.2 Tn an OP rat,' H-MRS of the L5 vertebral

body showed that water peak (4. 65 ppm) was also
significantly higher than the dominant peak of
saturated lipid ( bulk methylene protons, 1.30
ppm) , but the latter was increased, and the peaks
of unsaturated lipids [ olefinic protons (5.3 ppm)
and methylene protons ( 2.06 ppm )] were

obvious, but the amplitudes were weak.
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Fig.3 In a healthy rat aged 3 months, HE staining
of the L5 vertebral body showed that adipocytes

(arrow) were rare, scattered, and small ( X200).

B4 5 FTE R R B S MER HE B RO
HBE N e 1 A0 CFF) 3 &, R84 AR, OBUIE R
(x200)

Fig.4 In a OP rat, HE staining of the L5 vertebral

body showed that adipocytes ( arrow ) were

increased , diffuse, and large (x200).
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