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Preliminary Study of 1H-Magnetic Resonance Spectroscopy in Rabbit Model
of Hepatic Encephalopathy*

ZHANG Tie-cheng, FU Kuang", GUO Li-li, ZHAO Gui-jiao, ZHOU Li
(MRI Division, The Second Affiliated Hospital of Harbin Medical University, Harbin, Heilongjiang, 150086, China)

ABSTRACT Objective: To investigate the change of brain MRS in rabbits model of hepatic encephalopathy. Methods: 24
experimental rabbits were randomly divided into three groups: control group, cirrhosis group and hepatic encephalopathy group, with 8
rabbits in each group (n=8). In hepatic encephalopathy group CCl, combining with endotoxin were used to produce the rabbit model of
hepatic encephalopathy, whereas CCl, was used to get the rabbit model of hepatic cirrhosis in cirrhosis group. Pathological changes of
rabbit livers of cirrhosis group and hepatic encephalopathy group were pathologically confirmed by liver biopsy under the ultrasonic
guidance in the fourth, sixth, eighth, tenth, and twelfth week separately. The values of blood ammonia were measured in the twelfth week
and meanwhile the magnetic resonance spectroscopy scans of rabbit brains were performed by using stimulated echo acquisition mode
spectroscopy sequences.Then area under peaks of each metabolite, including NAA, Cr, Cho, ml, Glx and their ratios to Cr(NAA/Cr,
Cho/Cr, mI/Cr, GIx/Cr) were computed and compared with the control group. Result: Comparing the control group with the cirrhosis
group, the blood ammonia values of rabbits raised in hepatic encephalopathy group, meantime the brain MRS results of rabbits showed
significantly increased GIx/Cr and significantly decreased Cho/Cr (P<0.05). Conclusion: Compared with control group and cirrhosis
group, there exist changes in the brain MRS results in rabbits of hepatic encephalopathy group.
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Table 1 rabbit blood ammonia and metabolites level of rabbit brain in control, cirrhosis and HE group(x * s)

Hepatic encephalopathy Cirrhosis Controls F value P value

GlIx/Cr 0.703% 0.029" 0.364+ 0.012 0.332+ 0.013 701.212 <0.001

ml/Cr 0.881+ 0.104 0.767+ 0.086 0.760+ 0.093 3.191 0.068

Cho/Cr 1.016% 0.064" 1.391+ 0.081 1.423+ 0.069 60.261 <0.001
ammonia 94.0+ 5.7 437+ 5.3 39.5+ 4.6 191.407 <0.001

i RRFERREASHRAUKFELALBREREEER,

Note:* suggests compared with cirrhosis and health controls, HE group has significant difference.

2 EEXHRARFRE 1H-MRS FKIM
Fig.2 'H magnetic resonance spectroscopy imaging performance of rabbit

brain in control group

32 BREE{KZH % FhnER 'H-MRS B R §I= LA ETW

Fig.3 'H magnetic resonance imaging of rabbit brain shows no significant

metabolite changes in cirrhosis group

4 FFMERRRS A% FARES 1H-MRS 85 Glx &5, Cho IE[&(K

Fig.4 'H magnetic resonance imaging of rabbit brain shows a increase in

Glx and decrease in Cho in hepatic encephalopathy group
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