In vivo measurement of hepatic lipid composition by proton magnetic resonance spectroscopy
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Non-alcoholic fatty liver is frequently observed in obese individuals, yet the factors which predict its
development and progression to liver disease are poorly understood. It has been proposed that an increase in
hepatic saturated fatty acids and/or a decrease in polyunsaturated fatty acids predisposes to hepatic triglyceride
accumulation and inflammation.

We assessed the efficacy of using proton magnetic resonance spectroscopy ('H-MRS) to non-invasively
measure hepatic lipid composition. Hepatic lipid unsaturation index (UI), a surrogate saturation index (SI) and
polyunsaturation index (PUI) measured by 'H-MRS were in agreement with those expected in oils of known
composition. Hepatic triglyceride concentration (HTGC) and composition were then measured in vivo in healthy
lean (LEAN) men (n = 10), obese men with normal HTGC (OB) (n = 8) and obese men with hepatic steatosis
(OB+HS) (n=9).

HTGC was significantly higher in OB+HS (14.9 + 3.2

%) versus OB (2.4 + 0.4 %) and LEAN (0.4 + 0.1 %) (Figure =~ 207 A ek
A; p < 0.01 for both). SI was significantly higher in OB+HS BOB+HS

(0.94 £ 0.01) and OB (091 * 0.01) versus LEAN (0.80 *
0.02) (Figure B; p < 0.01 for both). PUI was significantly
lower in OB+HS (0.003 £ 0.001) and OB (0.029 £ 0.001)
versus LEAN (0.102 + 0.013) (p < 0.01), and significantly
lower in OB+HS versus OB (Figure C; p < 0.05).

These findings demonstrate that hepatic lipid
composition can be non-invasively measured by 'H-MRS,
and that obese men with and without hepatic steatosis exhibit
a significant increase in SI and a decrease in PUI when
compared with healthy lean men. Furthermore, obese men 1B
with hepatic steatosis showed specific depletion of
polyunsaturated fatty acids (PUFAs) when compared with
obese men with normal HTGC. These data are consistent
with those derived by needle biopsy and histology by Araya
et al. (2004). While a cause-effect relationship cannot be
inferred from our cross-sectional research design, our finding
is consistent with the postulation that dilution of hepatic lipid
PUFAs promotes triglyceride accumulation by reducing
triglyceride export and inhibiting lipid oxidation (Videla et
al., 2004). Further longitudinal research is required to
confirm this hypothesis and the suggestion that this %21 ¢
phenotype might further predispose to inflammation (Videla
etal.,2004).
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