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Hepatic encephalopathy (HE) is a neurological and psychological syndrome 

related to acute and chronic liver failure especially during cirrhosis, it is 

associated with over production of ammonia in gastrointestinal tract with 

failure excretion by the liver in addition to increased free radical and bacterial 

transmission have played an important role. A symptom of disease includes 

coma, ophthalmia, irregular sleeping, stress and difficult breathing. It may be 

develop to intestinal bleeding; reduced blood pressure and electrolyte 

disturbances. Myasthenia is early symptoms of muscle dystrophies and 

prevalence of antibodies against acetylcholine receptors, nicotine receptors, 

tyrosine kinase and low-density lipoprotein proteins thus severely weakening 

muscles and skeletons have been demonstrated, it is playing important role in 

myasthenia progressing especially after five years of liver antibodies detection. 

Recently, the treatment is mainly depending on the reduced intestinal ammonia 

with non-absorbent disaccha¬rides from intestine and MRI should be used to 

follow up in addition to newer immunosuppressive drugs such as Rifaxamin, an 

inhibitor of interleukins and steroids is very important to treat this disease. 
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Hepatic encephalopathy (HE) is a brain 

dysfunction associated with liver failure or 

progression of neurological disorders. Clinically, 

symptoms of the disease include coma and weakness, 

according to recent studies Jaundice and other liver 

diseases can be particularly related to mood and 

behavioral disorders [1]. HE can occurs in acute or 

chronic liver failure [2]. Cirrhotic patients diagnosed 

with abnormal of electrical brain and 

neuropsychological tests and the spectrum of 

cognitive neuropathy in cirrhosis is a continuum 

rather than a conclusive one[3]. Recently it is 

suggested that neurotoxins effect on 

neurotransmitters by impaired brain energy and 

neurological responses [4, 5], lactate is accumulated 

in the extracellular cerebral cortex but decrease level 

of lactate within the cells [6]. Other characteristic 

physiological factors include free radicals and 

imbalances in the permeability of the blood-brain 

barrier [7]. 

In figure 1 (A) Orinithin phenyl acetate produce 

glutamine from L-ornithine in blue color (B). In the 

kidney, Glutamine converted to phenyl-acetyl 

glutamine followed by its ultimate secretion (C) 

Ammonia is converted to glutamine leading to low 

levels of systemic and cerebral ammonia while 

hyperammonium destroyed the astrocytes and 

neural cell, Rifaxamin and Lactulose  are effectively 

drugs to reduce the production of bacterial ammonia 

[7] Hyperammonemia is a play a major role in the 

hepatic encephalopathy with stimulated of 

inflammation, cytokines and neurotransmission 

therefore in cirrhotic patients, microglial and 

astrocytes cells is induced tumour necrosis factor 

(TNF) to alter the permeability of blood brain barrier 

and increased ammonia diffusion, in addition to 

depleting Zinc concentration playing role to 

hyperammonemia complication while increased 

manganese which accumulated in the basal ganglia 

[8]. In line with this idea, a study shows that the 

variable tumour growth factor (TGF) increases the 

permeability of the blood barrier for ammonia [9]. 

The digestive system is the main sources of 

ammonia; it was produced from glutamine or 

nitrogen degradation by colonic bacteria especially in 

the gastrointestinal bleeding [10]. The etiology of 

hepatic encephalopathy is showed in figure 2 [11]. 
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Figure 1. Hepatic encephalopathy mechanisms [7]. 
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Figure 2. The etiology of hepatic encephalopathy [11]. 

 

High levels of chemokines pro-inflammatory has 

been detected in neurons, and imbalance between 

pro and anti inflammation signals acting on 

microglia receptors, Recently, sepsis encephalopathy 

lead to the swelling of inflammatory TNF and 

cytokines IL6, IL1 which impaired the permeability 

of endothelial cells it is very likely that bile acids 

related to defect blood brain barrier permeability 

[11], that jaundice associated with bile acids and 

lipids metabolism [12]. Oxidative stress, hypertrophy 

of fat cells and inflammation which increases fat 

absorption from blood circulation [13]. Therefore the 

study of disease cirrhosis a etiologies helps to 

diagnose hepatic encephalopathy progression [14]. 

Malnutrition has a significant role in the progression 

of the disease as protein deficiency is seen in 

patients [15]. There was a significant increase in 

anemia as well as bilirubin for many cases of disease 

[16]. Electroencephalogram analysis and critical 

flicker frequency as well as psychometric measures 

is useful to detect hepatic encephalopathy [17] 

Clinical characterization of minimal-HE diagnoses 

includes decrease concentration of sodium, thiamine, 

intracranial hemorrhage and sepsis [18]  The 

cognitive abilities of the patient must also be 

examined with increased metabolic impairment [19], 

however there is still no scientific medical imaging to 

accurately diagnose hepatic encephalopathy [20]. It 

must distinguish between different brain diseases 

and hepatic encephalopathy, so psychological 

measurements should be confirmed especially in 

convulsions that associated with liver disease [21]. 

Figure 3 illustrates the ammonia metabolism in both 

the muscles, kidneys, liver and brain [22]. 
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Figure 3. Illustrates the ammonia metabolism in both the muscles, kidneys, liver and brain. A. healthy 

subjects B. patients [22]. 

 

Myasthenia is associated with cirrhosis such as 

primary cholangitis, hepatitis and primary 

sclerosing cholangitis [23, 24]. Myasthenia is 

muscular weakness that has reduced physical 

activity, especially in adults started from ocular to 

the bulbar and skeletal muscles [25]. Its result from 

high levels of myostatin and ammonia accumulation 

in the blood where increased significant of myostatin 

in patients with cirrhosis especially in large skeletal 

muscles and deficiency of glutaminase synthetase 

that converts ammonia to glutamine as shown in 

figure 4 [26]. The liver's ability is impaired to remove 

hyperammonemia through urea cycle and therefore 

depends on the muscle to detoxify ammonia in 

patient with hepatic encephalopathy. 

Hyperammonemia induced brain absorption of 

aromatic amino acids such as tryptophan as a 

neurotransmitter of serotonin, which in turn leads to 

altered synthesis and to reduce neurological 

sensitization with increased C-reactive protein in 

bloodstream [27]. Antibodies against acetylcholine 

receptors and muscle kinase produce by B cells and 

T cells  specifically the CD4+ helper cells is the main 

reasons for progressing myasthenia therefore acetyl 

cholinesterase inhibitors as a primary linear 

treatment of mild myasthenia by down degradation 

of acetylcholine which increases its flow to the nerve 

muscles [28]. 

Figure 4. Regulated muscle and therapy possibilities [26] 
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Continuous arrows as activated pathways. 

Discontinuous lines as inhibitory pathways. IGF-1, 

insulin-like growth factor 1; PKB/AKT, protein 

kinase B; mTOR, mammalian target of rapamycin; 

FoxO, forkhead box transcription factor; UPP, 

ubiquitin-proteasome pathway. The neuromuscular 

junction a classic example of an antibody-mediated 

autoimmune disease [29]. Thymus gland playing role 

also to produce antibodies and differentiation of T 

lymphocytes that any disorder lead to increase anti 

acetylcholine receptors  and developed 

Myasthenia[30]. In addition to that, lactulose, 

rifaximin or mixed can be treated [31]. It must 

regular use of convulsions drugs especially 

benzodiazepines where increased doses lead to 

hepatic encephalopathy glutamine synthase  is also 

used to treat increased blood ammonia where 

astrocytes convert ammonia to glutamine but when 

accumulate in astrocytes leading to swelling and 

increase oxidative stress through free radical 

degradation in mitochondria [21, 32].  

 

Conclusions  

1. Hepatic encephalopathy is a central nervous 

system disorder due to liver failure. 

2. Myasthenia is associated with hepatic 

encephalopathy that the liver's ability is 

impaired to remove hyperammonemia therefore 

depends on the muscle to detoxify ammonia. 

3. A major factors are related to impaired lactate 

metabolism. 

4. Rifaximin with lactulose as therapy for hepatic 

encephalopathy while lactulose overdose may 

lead to complications, such as dehydration, 

hyper-sodium and peritoneal skin irritation.  
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