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ABSTRACT Objective To access the capability of 'H nuclear magnetic resonance NMR  -based meta-
bonomics in the evaluation of graft function in the perioperation period of liver transplantation. Methods Plasma
samples of 15 male primary hepatic carcinoma patients were collected for clinical biochemical analysis and 'H NMR
spectroscopy 1 day before operation 1 day and 1 week after the operation. The NMR data were analyzed using prin-
cipal component analysis. Results Metabonomic analysis indicated that compared with those before operation
blood concentrations of valine alanine acetone succinic acid glutamine choline lactate and glucose in-
creased significantly 1 day after transplantation. One week later the levels of lipids and choline increased notably
while those of glucose and amino acids decreased. Principal component analysis showed significant difference be-
tween metabolic profiles of plasma samples of variant periods of liver transplantation due to the variation of the

levels of glucose lipids lactate and choline. A good agreement was observed between clinical chemistry and
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metabonomic data. Conclusions

Metabonomic analysis can clearly identify the difference between the plasma

samples of primary hepatic carcinoma patients at different time during the perioperation period of liver transplan-
p p y hep P 2 p P p P

tation. It therefore may be a promising new technology in predicting the outcomes of liver transplantation.

Key words liver transplantation metabonomic nuclear magnetic resonance pattern recognition
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Table 1  Clinical biochemical indicators of liver transplant recipients during perioperation period n=15
I H Item AHi1d 1 day before operation AJG1d 1 day after operation AJG 1 1 week after operation
ALT 1U/L 163.0 +£44.0 632.0 +460.0 195.0 £81.0
AST IU/L 177.1 £56.9 628.0 +455.0 73.0 +£22.0
ALP TU/L 135.0 +£10.0 47.0 = 34.2 80.0 +47.2
ALB g/L 28.6 + 5.1 41.0 = 4.2% 40.2 + 4.3*
TBIL  wmol/L 89.2 +27.0 91.0 + 63.6 115.0 +£69.2
Glu  mmol/L 7.16 + 4.30 10.0 = 3.80 8.42+ 4.20
TG  mmol/L 0.84 + 0.23 0.60 = 0.41 1.37+ 0.86
CH mmol/L 2.12+ 0.23 .35+ 0.55 2.78 + 0.61
LAC mmol/L 2.9 £ 0.9 4.6 + 2.3 2.1 £ 0.5

ALT WNHAMBIELEHBE AST RLXAMEIEEHE ALP BMEBERE ALB HEQ TBIL QAR Gl &M TG HMm=f CH
U LAC FM SAF 1AM *P<0.05

ALT alanine aminotransferase AST  aspartate aminotransferase ALP  alkaline phosphatase ALB albumin TBIL total bilirubin Glu glucose TG
triglyeride CH cholesterol LAC lactate #* P <0.05 compared with 1 day before operation
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Fig 1 Proton NMR spectra of a liver transplant recipient 1 day before operation A 1 day after operation B and 1 week after
operation C
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Fig 2 Principal component analysis results of proton NMR spectra of liver transplant recipients
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Al. scores plot of 1 day before operation vs. 1day after operation
tion Bl. scores plot of 1 day vs. 1 week after operation B2. loading plot of 1 day vs. 1 week after operation Cl. scores plot of
1 day before operation vs. 1 week after operation (2. loading plot of 1 day before operation vs. 1 week after operation

A @ and W represent samples collected 1 day before operation 1 day after operation and 1 week after operation respectively
2 represent the loading corresponding to

t 1 andt 2 represent the first and second principal components w*c¢ 1 and w”c

t 1 andt 2 respectively The eclipse in the scores plot shows the 95% confidence area of Hotelling 7° test
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