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Introduction

The liver and brain interact in numerous ways. The liver supplies

nutrients to the brain and removes toxic substances that are harmful to the

brain's nerve cells. Liver dysfunction can cause disturbance of brain

function and even contribute to brain damage (Butterworth RF, ٢٠٠٣a).

Hepatocerebral disorders are serious neuropsychiatric conditions

that result from liver failure. These disorders are characterized

neuropathologically by varying degrees of neuronal cell death in basal

ganglia, cerebellum, and spinal cord, and include clinical entities such as

Wilson's disease, post-shunt myelopathy, hepatic encephalopathy, and

acquired non-Wilsonian hepatocerebral degeneration. Pathophysiologic

mechanisms responsible for cerebral dysfunction and neuronal cell death

in hepatocerebral disorders include ammonia toxicity and neurotoxic

effects of metals such as copper, manganese, and iron (Butterworth RF,

٢٠١٠).

Hepatic encephalopathy is a complex and potentially reversible

neuropsychiatric syndrome complicating acute or chronic liver disease.

Clinical manifestations are multiple and varied, ranging from minimal

neurological changes to coma. Ammonia is the main toxic substance

involved in the pathogenesis of hepatic encephalopathy, although other

mechanisms, such as modifications of the blood-brain barrier, disruptions

in neurotransmission and abnormalities in GABAergic and

benzodiazepine pathways may also play a role. The identification and

treatment of precipitating factors is crucial in the management of patients

with hepatic encephalopathy (Bismuth M et al., ٢٠١١).
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Hepatic encephalopathy (HE) was classified as: Encephalopathy

type A (associated with acute liver failure), type B (associated with porto-

systemic bypass) and type C (associated with liver cirrhosis) (Quero

Guillen JC et al., ٢٠٠٣). Type C is further classified into ٣ categories:

Episodic HE (precipitated, spontaneous or recurrent), persistent HE (mild,

severe or treatment-dependant) and minimal HE (also called subclinical

HE) (Ferenci P et al., ٢٠٠٢).

Hepatic encephalopathy (HE) is a major complication encountered

in nearly half of the patients with liver cirrhosis (Romero-Gómez M,

٢٠١٠).

It is estimated to occur in ٣٠٪ to ٤٥٪ of patients with liver cirrhosis

and in ١٠٪ to ٥٠٪ of patients with transjugular intrahepatic portosystemic

shunts. It can be seen in cancer patients due to multiple factors. Early

diagnosis and treatment are important but can be challenging, especially

in mild forms with subtle findings (Eroglu Y and Byrne WJ, ٢٠٠٩).

Ammonia plays a key role in the pathogenesis of hepatic

encephalopathy. One consequence of ammonia action on the brain is

astrocyte swelling, which triggers the generation of oxidative/nitrosative

stress at the level of NADPH oxidase, nitric oxide synthases and the

mitochondria. Consequences of the ammonia-induced oxidative/

nitrosative stress response are protein modifications through nitration of

tyrosine residues and oxidation of astrocytic and neuronal RNA.

Nitrosative stress also mobilizes zinc from intracellular stores with

impact on gene expression. These alterations may at least in part mediate

cerebral ammonia toxicity through disturbances of intracellular and

intercellular signaling and of synaptic plasticity. RNA oxidation offers a

novel explanation for multiple disturbances of neurotransmitter systems


