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ABSTRACT

Non-alcoholic fatty liver disease is the most common cause of chronic liver diseases. This study was to
characterize early hepatic lipid changes in fatty liver rat model by in vivo short-echo time(TE) 'H-MRS(Proton -
Magnetic Resonance Spectroscopy). Each the examinations were measured from liver parenchyma in rats at 0, 2,
4, 6, 8 weeks followed by high fat diet, respectively. Significant increase in lipid signals. 0.9, 1.3, 2.3, 2.8, and
5.3 ppm was found in animals with 2 weeks(p<0.01). Therefore, 'H-MRS is useful in detecting and characterizing
various hepatic lipid alterations as early as 2 weeks for the start high fat diet.
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I. MATERIAL AND METHODS
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Fig. 1. 3T MR imaging showing volume of interest
(a) and In vivo "H-MRS spectra of the rat liver
parenchyma processed using LCModel with basis sets
(b, at week and 2 weeks (insert)).
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Table 1. Peak area ratio of various metabolite name in
proton magnetic resonance spectroscopy (‘H-MRS)

mljr&;ali:r Name Peak area ratio Cher(rgrc)zrlxll)shift

1 methyl -CH3 0.9 ppm

2 methylene -(CHp)n- 1.3 ppm

3 allylic -CH-CH=CH-CHy- 2.1 ppm

4 a-methylene -CO-CHy-CHj 2.3 ppm

5 diallylic =~ -CH=CH-CH»-CH=CH- 2.8 ppm

6 vinyl -CH=CH- 5.3 ppm
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Table 2. Fatty acid ratios and resonant frequency (ppm) in
proton magnetic resonance spectroscopy (‘H-MRS).

Index of fatty acid Fatty acid component

Total lipid Lipl3
Total saturated fatty acid 3xLip13/2xLip09
Total unsaturated fatty acid 3xLip20/4xLip09
Total unsaturated bond 3xLip53/2xLip09
Polyunsaturated bond 3xLip28/2xLip09
Lip32

Choline-containing compound (CCC)
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Fig. 2. Chemical groups of a triglyceride molecule (a)
and In vivo 1H-MRS spectra aligned by chemical shift
0, 2, 4, 6, 8 weeks) (b) Key: L1, lipid CH3CH2
(methyl); L2, lipid (CH2)n (methylene); L3, lipid
CH2CH2CO (methylene to L5); L4, lipid
CH=CHCH2CH?2 (allylic); L5, lipid CH2CH2CO
(a-methylene to carboxyl); L6, lipidCH=CHCH2CH=CH
(diallylic- "PUFA");
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Fig. 3. (a) Lip09, (b) Lip13, (c¢) Lip21, (d) Lip23, (e)
Lip28, (f) Lip53 in 0 to 8 weeks after high fat diet.
Data shows mean SD for each group using a two
tailed t-test with significance threshold of **p<0.01.
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Fig. 4. (a) Total lipid, (b) Choline-containing
compound, (c) Total saturated fatty acid, (d) Total
unsaturated fatty acid, (e) Polyunsaturated bond, (f)
Total unsaturated bond quantified in 0 to 8 weeks
after high fat diet. Data shows mean SD for each
group using a two tailed #-test with significance
threshold of **p<0.01.

Iv. DISCUSSION
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