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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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12 Ca2+-dependent kinases
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1> Acute liver failure

16 Intra cranial pressure
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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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35 Phosphate-activated glutaminase
3¢ Oxidative burst
37 Ca2+/calmodulin-dependent protein kinase
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38 Protein kinase C gamma

% Felipo

40 Extracellular signal regulated kinase
41 Epidermal growth factor

SLpodi S 590y jlond g, b Slwyply e
i T S 2 5] e L < ALJS 5 NMDA
COMP 1 g ds g aglasS] S i St i als’ ucly
5 S50k il ® )0 JoSUse 99 (ml a8 Ll jlog s oo
U155 omlpls W ls (e B A il S
Slgllimsl 4 St (e 53 abidl> Glie 9 s =50k

() il e 5alS oS

el dy Al LS (B9 te R 0l 0
Gyl 3l =il mae Ol o Jg0ga]lS-
or Sy = i Alllas z s oS Sl
Slbm s 28 o CaMKllo 5 ol &l
F"P JJ_A 5o S ol osls ul—m—’ u_olfw 9
Gl i 5 s ol (YY) oS oy 4 oU
ST L 5 Sl il il 5380 o e tin
a5l oS Sl colil g cae ODLETL

L0 5 %o ca L L,>_'>|5.§ 30 (6 yiy Slsllas

CLas (wiigm

ol e Jols L5154 S 35,5 A3 L
A awls slajles Ko a S o)ls 0g >4 JL oo
b cos 3 PKC L C 5SS oeisle pueendS
3l sg—ae (PKCY) LolS C 5Lis g 05,5 1,8
=5 ol og—dise Sl elS 5 gyl ol
| ot B st (yelB Sl el
Y0) 5yl L5:.>L_w 5 —S > slacdld Gile, o
#E—ialeil S5 slaise 5o OLS—en 5 Mo ld
cdled pals a s aoely lid ganS Shgllaws! Jas
oLl s oy ot JLsd g € 5L 259
VA s )0 6,550 d sl o )l ddse 0l (YF)
gl € LS o aiig 805 low 45 ainged 3155
50 Slligls aolidl 5l bl ae Coaw ol , 15
lo ise o a5 cwlools i Bl ol dass
05 ol @S Shli il g5l Joo (o
G5 9 (Sldan i 28 0 LS C 5les 550

2 Neuronal growth factor

# Stress activated protein kinase
4 C-Jun N-terminal kinase

4 Gliosis
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4 Mild hypothermia
47 Branched- chain amino acid
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