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ABSTRACT

Introduction: Hepatic encephalopathy (HE) is a complicated brain disorder that is resulted
from the liver failure. In HE, due to the inability of the liver in detoxification, the concentration
of toxins, such as ammonia, will be increased in the blood and brain. To preserve neurons from
the adverse effects of ammonia, astrocytes convert it to glutamine. The increase in glutamine,
in turn, alter osmotic pressure and the volume of the interstitial fluid in the brain. On the
other hand, the increase in ammonia level also excites immune cells in the brain and induces :
neuroinflammation. The high levels of ammonia and subsequent neuroinflammation alter
neurotransmitter levels, which in turn induce cognitive dysfunctions, including learning and
memory impairments as well as locomotion and coordination disorders. Glutamate and GABA
and the downstream signaling cascades are the main molecular pathways that are affected in '
HE. Conclusion: According to the latest molecular data, it can be concluded that different
signaling molecules downstream to the neurotransmitters receptors, such as Ca2+-dependent
kinases including protein kinase C and calcium/calmodulin-dependent protein kinase II, :
mitogen-activated protein kinases and inflammatory cytokines, are proposed as the effective Key words:

molecules in pathogenesis as well as potential targets for controlling and treatments of HE in the { 1. Hepatic Encephalopathy
i 2. Ammonia

i 3. Therapeutics

of treatment strategies, including the use of lowering ammonia level agents, effective antibiotics, i 4. Protein Kinases

future. Considering the multidimensional appearance of HE, it can be proposed that a complex

anti-inflammatory drugs, and a balance in protein intake can effectively control the symptoms

of HE.
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!'Liver cirrhosis

2 Hepatic encephalopathy

3 American association for the study of liver diseases

4 European association for the study of the liver

5 Astrocytes

¢ Glutamine

7 Brain herniation

8 Neuroinflammation

? Neurotransmitters

i’ Glutamate

dodlo

Ll | ol e (S S )0 3T 09 5l
5 oy solal sLalié (IS 5l ooliiual oS )5 _ials
N g 3] lalSTL 5 4 lalST 8alitul 5 g 50,5 & yms
sl szl Lol else 31 o an |y (oloars
Sygl Hlacds 4 (G0 jg e g oy 0 adex 5l guS
sleplasl o ) Slae yo plasl ol as o] g el o
e 0594y g M ae IS a il a0 e
4SS gy slas,lews u’_i; .J.__ZS‘SQ olou! Pzl
Il 5t o35 2 535
el 5 "(AASLD) 1L, ol (60— (slas lass lalllas
S g0 Sglli il JEASL) Lyl oS ol alllas
Slbdiwe g cmwl oS ol b slice L (g0 5
u‘)t)‘ - 09>{_C LS)L“"“) u_:‘ ua)lj_c (Y) A )_.\.v..\.a
il o ], Lyl bl 5055 EaS (g8,
00 (Slel Jdos a g5lan ol jo v o 3
a1, Sigel onne sla sl 3] e biblone (sl 5
Ay ay eliglS anlila S o s T el
é_iLo p—> g P ST I B B ‘_s_.)\).u.x g0 Oy
=3 g pol ale SMS i 4 09 o jie (8L oyl
S8l 500 B, b slacsls salys Jlss an |, Vg
Ll 5 el (gl sl Sy el jia 0 SLiigal
= )l u,.._u )‘m coA_o—‘ Cwd Ay .\.Q‘j_w uuLw‘ —
sl §1 b e a6 5 4 el
Pl alex 3l 350 0 Slos [0 (Sl sd 4o jomie (g0
plen g o dled o Plust g alasl> g g S0k wiibe

6)LNJ)JAJM6)_&AT@U_.JSLU_>);W
.(f‘ a) &9_&@ "".u u:-‘ 2 e \) (5' .s ts.’.le‘.?'nt 0‘

I Gamma amino-butyric acid

12 Ca2+-dependent kinases

13 Mitogen-activated protein kinases
!4 Gastroenterology

15 Acute liver failure

16 Intra cranial pressure

17 Delirium

18 Seizure

19 Porto-systemic bypass
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20 Portal hypertension

2l Portosystemic shunt

22 Minimal HE

2 Covert HE

2 Mild cognitive impairment

% Visuomotor coordination
2 Critical flicker frequency
27 3-Nitrotyrosine

28 West Haven’s criteria
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36 Oxidative burst
37 Ca2+/calmodulin-dependent protein kinase
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