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Experimental and clinical studies on the effects of L-carnitine in minimal hepatic
encephalopathy
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Clinical study: The levels of serum carnitine in patients with liver cirrhosis
(LC) were almost within normal range. Approximately 11% of LC patients had serum CA levels < 45y mol/L.
The serum CA levels did not correlate with severity of liver damage and the existence of MHE, but were
closely associated with renal dysfunction. The serum free fatty acid levels strongly correlated with
serum Ac-CA levels and the Ac-CA to T-CA ratio. The improvement of hyperammonemia was observed 46% of LC
patients administrated L-CA.
Experimental study: Cell viability and intracellular total ROS and LDH leakage of human astrocytes were
significantly increased after treatment with NH4CI, while cotreatment with L-CA significantly improved
these cytotoxic changes. In metabolome analysis, although the expression levels of the all essential
amino acids showed high in the NH4Cl-treated cells, these changes were improved in cotreatment with L-CA.
L-CA may protect astrocytes against the toxic effects of NH4CI.
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T-Bil (mg/dL) 1691139 1511139 ns.
Alb (g/dL) 35410.62 3.6210.56 ns.
PT (PT-INR) 1211020 1202024 ns.
BUN (mg/dL) 241112 1691114 ns.
CRN (mg/dL) 1131059 0.8510.42 0,006
€GFR (mi/day/1.73m?) 5081201 7321200 0.032
FPG (mg/dL) 11971215 10831263 ns.
FFA( mEq/L) 876.81426.8 759313549 ns
B-NH, ( pg/dL) 111.8160.7 0481424 0.030
In(pg/dL) 7391328 7451216 ns.
BTR 4361209 460£2.39 ns.
Total camnitine (T-CA) 8051208 16.1£220 ns.
Free-carnitine (F-CA) 5011152 5854163 ns.
Acyl-carnitine (Ac-CA) U481 177484 ns.
Ac-CA/T-CA ratio 0.2640.058 0.2290.066 ns.
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Abbrev. NH4CI vs Control ratio ~ NHACI+L-CA vs NH4CI ratio NH4CI+L-CA vs Control ratio
Lys 1.1% 0.9% 1
Arg 1.2%% 0.9% 1
His 1.3k0k 0.9%x 1.1%
Asp 1.1% 0.9%k 1
Glu 1 0.9%k 0.9%
Ser 1.5%kk 0.9% 1.4%%
Thr 1.5%% 0.9 1.4%x
Asn 1.6%% 0.9 1.5%%
Gln 2.4%kx 0.9% 2.2%k%
Ala 1.3kxk 0.9% 1.1
Gly 1.2% 0.9 1,.1%
Val 1.2% 0.9% 1
Ile 1.2%% 0.8%k 1
Leu 1.2%% 0.9% 1
Phe 1.2%% 0.8% 1
Tyr 1.2% 0.8% 1
Trp 1.3%x 0.8%k 1.1
Me t 1.2 0.9: 1.1
Cys 1.2%x 0.9 1.1
Pro 1.4% 0.9 1.3%k
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*P<0.05, **p<0.01, ***p<0.001
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