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ABSTRACT
Effect of febuxostat administration on acute liver injury induced by
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concanavalin A injection into mice eye orbital sinus was studied in the
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present work. Oral administration of febuxostat either 1 hours before
administration of Con A or ½ hour after administration of Con A both
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significantly inhibited the increase of serum ALT, AST, total bilirubin,
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and the decrease of serum albumin induced by Con A. These results
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indicate that febuxostat may be an effective inhibitor of the immune
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reaction that results from Con A administration into mice.
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INTRODUCTION
Acute liver inflammation mostly resolves completely upon removal of
the insulting agent and normal liver function is restored without any

evidence of the previous insult.[1] If the acute liver inflammation does not resolve completely,
it will change to be a chronic challenge. This occurs mainly in autoimmune, chemically and
virally induced (HBV and HCV) acute liver inflammation.[2] The vascular component of liver
inflammation is the most common pathway that is responsible for the massive loss of
hepatocytes due to the rapid activation of the innate immune response (Kupffer cells and
circulating monocytes). Activation of the innate immunity elements results in releasing of a
stream of pro-inflammatory mediators which finally causes the clinical features of acute liver
failure.[3]
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The initial detection of liver cell massive destruction is usually carried out by reading the
liver function test, namely serum ALT, serum AST, serum total bilirubin and serum albumin.
Such test reading is helpful in assessing the severity of the injury and not to under estimate
other clinical and radiological findings, in addition to being helpful in assessing the response
to different therapeutic modalities.[4] The hepatic injury induced by concanavalin A (Con A)
resembles that of the human viral and autoimmune hepatitis.[5]
Febuxostat is a selective xanthine oxidase/xanthine dehydrogenase inhibitor, It’s approved
for the chronic management of hyper-uricemia in patients with gout.[6] Recently febuxostat
was found to inhibit acute pulmonary inflammation triggered by uric acid-induced lung
injury, similarly it was found to inhibit liver inflammation triggered by acetaminopheninduced liver injury.[7] However, it cannot be considered as a direct anti-inflammatory drug
because it does not reduce any of the known inflammatory pathways.[8] The present work was
carried out to investigate the possibility of controlling Con A-induced acute liver injury by
febuxostat.
MATERIALS AND METHODS
Materials
Animals
Adult male Swiss albino mice (n=48, w=25-40g each) were purchased from biological
products & vaccines (VACSERA) company – Helwan, Egypt. They were Kept 14 days in the
animal house of faculty of pharmacy, Mansoura University, Egypt, before starting the study
for accommodation. The experimental work carried out in this study complies with the
guidelines and ethical principles for the care and use of laboratory animals adopted by the
Scientific Research Ethics Committee, faculty of pharmacy, Mansoura university.
Drug and chemicals
Con A was purchased from Alfa Aesar-USA and dissolved in 0.9% saline solution and
injected in orbital sinus of the eye. Febuxostat 80 mg (Goutifade 80mg tablets) was
purchased from Global Napi Pharmaceuticals, 6th of October city, Giza, Egypt and suspended
in carboxymethyl cellulose (0.5%w/v as a drug vehicle) and administered orally.
Carboxymethyl cellulose (CMC): as a white powder purchased from El Nasr Pharmaceutical
Chemicals Co. Abo Zaabal, Egypt.
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Kits: Alanine aminotransferase (ALT) assay kit was purchased from BIOMED diagnostics,
Egy-Chem, Bader city. Aspartate aminotransferase (AST) assay kits was purchased from
biomed Diagnostic Egy-Chem, Bader city. Total bilirubin assay kit was purchased from
Biomed Diagnostic, Egy-Chem, Bader city. Albumin assay kit was purchased from Biomed
Diagnostics, Egy-Chem, Bader city.
Experimental Design: Six groups of mice were used as follows: Group 1: (n=8) control
received 0.5% CMC 0.2 ml/mouse. Group 2: (n=8) received Con A. i.v in eye orbital sinus
plexus, 15mg/kg. The volume injected is 0.2 ml of 0.025%.[8] Group 3: (n=8) received
febuxostat in a dose of 20mg/kg, one hour before administration of Con A. Group 4 (n=8)
received febuxostat in a dose of (20mg/kg) 1/2 an hour after administration of Con A. Group
5: (n=8) received febuxostat in a dose of (10mg/kg) one hour before administration of Con A.
Group 6: (n=8) received febuxostat in a dose of (10m/kg) 1/2 an hour after administration of
Con A. Tested doses of febuxostat were selected in the light of previous study.[9]
Methods
Induction of liver inflammation: The induction of liver inflammation was carried out by
intravascular injection (in orbital sinus plexus) of concanavalin A (15mg/kg).[8] Mice were
sacrificed two hours after concanavalin A.
Liver function biomarkers: Mice were anaesthetized by an i.p. injection of thiopental (50
mg/kg) and blood samples were collected through cardiac puncture, centrifuged at 3000 rpm
for 10 min at 4°C, serum was separated, divided into aliquots (to avoid freeze–thaw cycles)
and stored at -20°C. Serum ALT, AST, total bilirubin were measured according the
manufacturer instructions (Biomed Diagnostics, Egy-Chem, Egypt) in U/l and albumin in mg
/dL (Biomed Diagnostics. Egy-Chem, Egypt) spectrophotometrically.
STATISTICAL ANALYSIS
Data are expressed as mean ± S.E (n=8). Results were statistically tested by means of oneway analysis of variance (ANOVA), followed by the Tukey–Kramer multiple comparison
test.
RESULTS
Administration of Con A significantly (P < 0.001) increased serum ALT, AST, total bilirubin
activity compared to control group, and decreased serum albumin concentration. Oral
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administration of either 10 or 20 mg/kg febuxostat before and after Con A administration led
to a significant decrease of ALT serum activity (P < 0.001) when compared to Con A group,
but still significantly higher (in case of 10 mg/kg before and after) (P < 0.05) compared to
control group, while in case of 20 mg/kg before and after there were no significant difference
compared to control group.
Oral administration of either 10 or 20 mg/kg febuxostat before and after Con A
administration led to AST serum activity significant decrease as follows: in case of 10 mg/kg
before (P < 0.001), in case of 20 mg/kg before (P < 0.01), in case of 20 mg/kg after (P < 0.05)
when compared to Con A group, but still significantly higher in case of 10 and 20 mg/kg
before and after (P < 0.001) compared to control group.
Oral administration of either 10 or 20 mg/kg febuxostat before and after Con A
administration led to significant decrease in serum total bilirubin level as follows: in case of
10 mg/kg before (P < 0.001), in case of 10 mg/kg after (P < 0.01), in case of 20 mg/kg before
(P < 0.01), in case of 20 mg/kg after (P < 0.001) when compared to Con A group. Bilirubin
level still significantly higher in case of 10 mg/kg after and 20 mg/kg before (P < 0.05) while
in case of 10 mg/kg before and 20 mg/kg after there was no significant difference compared
to control group. Oral administration of 20 mg/kg febuxostat before and after concanavalin A
administration led to significant increase in serum albumin level (P < 0.01) when compared
to Con A group, but in 10 mg/kg before and after there was no significant difference. Serum
albumin level remained significantly higher groups received 10 and 20 mg/kg before and
after Con A (P < 0.001) compared to control group.

Fig. 1: Effect of febuxostat administration (10, 20 mg/kg) before and after concanavalin
A injection on serum alanine aminotransferase (ALT) activity induced liver
inflammation in mouse. *, *** (P < 0.05, 0.001 respectively) compared to control group.
### (P < 0.001) compared to Con A group.
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Fig. 2: Effect of febuxostat administration (10, 20 mg) before and after concanavalin A
injection on serum aspartate aminotransferase (AST) activity induced liver
Inflammation in mouse. *** Significantly different (P < 0.001) compared to control
group. #, ##, ### Significantly different (P < 0.05, 0.01, 0.001 respectively) compared to
Con A group.

Fig. 3: Effect of febuxostat administration (10, 20 mg) before and after concanavalin A
injection on serum total bilirubin level induced liver Inflammation in mouse. *, **, ***
Significantly different (P < 0.05, 0.01, 0.001 respectively) compared to control group. ##,
### Significantly different (P < 0.01, 0.001 respectively) compared to Con A group.

Fig. 4: Effect of febuxostat administration (10, 20 mg/kg) before and after concanavalin
A injection on serum albumin level induced liver Inflammation in mice. ***
Significantly different (P < 0.001 respectively) compared to control group. ##
Significantly different (P < 0.01) compared to Con A group.
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DISCUSSION
Concanavalin-A induced hepatitis model possesses the advantage over either Dgalactoseamin / low lipopolysaccharide (CaIN/LPS) or (LPS) induced hepatitis, which are the
other two experimental models of autoimmune-induced or virally- induced hepatitis, in at
least one important point that is related to the change in liver transaminase (ALT and AST).
In contrary to the other two models, Con A causes a significant change of the level of
transaminase, which is a valid index of the severity of liver injury.[10] These findings are in
agreement with our results. In the present work Con A injection significantly increased
serum ALT, AST, total bilirubin and significantly decreased serum albumin. It was suggested
that the CD4+ T helper (Th) cell was a major player in Con A-liver injury.[11]
Through the interaction between CD4+ T-helper cells and the Kupffer modified major
histocompatibility complex (MHC) (induced by Con A) leading to activation of these
macrophages and inflammation of liver cells and release transaminases into the blood.[12] Con
A-induced liver injury stimulate the release of many other inflammatory cytokines that cause
hepatocyte necrosis leading to a significant decrease of serum albumin and an increase of
total serum bilirubin.[13] Pretreatment of mice with febuxostat (two hours before Con A
injection) prevented the Con A-induced change in serum transaminase, total bilirubin
albumin while its administration half an hour after Con A injection significantly decreased
such changes. The work of Williams et al (2014) showed that allopurinol (xanthine oxidase
inhibitor) administration 18 hours before acetaminophen-induced acute liver injury greatly
inhibited the liver injury as indicated by the great decrease in serum ALT.[14] Shamma'a et al
(1956 showed that elevation of serum xanthine oxidase level is a sensitive indicator of acute
liver injury.[15] George and Struthers (2009) have suggested that xanthine oxidase has proinflammatory effects.[16] Ives et al (2015) stated that xanthine oxidase is a stimulator of IL1B release from the macrophages through inflammosome activation.[17] A recent study
made by Laurindo (2018) stated that xanthine oxidase stimulate endothelial oxidative
stress leading to endothelial dysfunction.[18]
CONCLUSION
The present work reveals a potential protective and curative effect of febuxostat agonist con
A induced acute liver injury. The potentiality of similar protective and curative effect in
human needs more experimental and clinical studies.
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