
 

www.ijbcp.com                                      International Journal of Basic & Clinical Pharmacology | June 2018 | Vol 7 | Issue 6    Page 1191 

IJBCP    International Journal of Basic & Clinical Pharmacology 

Print ISSN: 2319-2003 | Online ISSN: 2279-0780 

Original Research Article 

Comparative efficacy of melatonin in attenuation of endotoxin/LPS 

induced hepatotoxicity in BALB/c mice  

Ammara Khan1*, Ayesha Afzal2, Abdul Rauf3, Akbar Waheed4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Human immune response is a mixed blessing; besides 

protecting human body from deadly infections by 

pathogens, a hyper immune response to multiple factors 

producing a great deal of inflammatory mediators results 

in systemic inflammation, intravascular coagulation, tissue 

injury and sepsis. Sepsis presents a major health burden 

globally with 10th leading cause of death in USA and Asian 

aged 65-85 years and 5th leading cause of death in Asian 

ABSTRACT 

Background: Sepsis is characterized by overwhelming surge of cytokines and 

oxidative stress to one of many factors, gram negative bacteria commonly 

implicated. Despite major expansion and elaboration of sepsis pathophysiology 

and therapeutic approach; death rate remains very high in septic patients due to 

multiple organ damage including hepatotoxicity. The present study was aimed to 

ascertain the adequacy of melatonin (10mg/kg i.p), and its comparability with 

dexamethasone (3mg/kg i.p), delivered separately and collectively in endotoxin 

induced hepatotoxicity. 

Methods: The number of animals in each group was six. Endotoxin/LPS induced 

hepatotoxicity was reproduced in mice by giving LPS of serotype E. coli 

intraperitoneally. Preventive role was questioned by giving the experimental 

agent half an hour prior to LPS injection whereas therapeutic potential of the 

experimental agent was searched out via post LPS delivering. The extent of liver 

damage was adjudged via serum alanine aminotransferases (ALT) and aspartate 

aminotransferase (AST) estimation along with histopathological examination of 

liver tissue. 
Results: Melatonin was prosperous in aversion (Group 3) and curation (Group 

4) of LPS invoked hepatotoxicity as evident by lessening of augmented ALT 

(≤0.01) and AST (≤0.01) along with restoration of pathological changes on liver 

sections (p≤0.05). Dexamethasone given before (Group5) and after LPS (Group 

6) significantly (p≤0.05) attenuated LPS generated liver injury. Combination 

therapy with dexamethasone in conjunction with melatonin (Group 7) after LPS 

administration tapered LPS evoked hepatic dysfunction statistically considerably, 

however the result was comparable to single agent therapy. 

Conclusions: Melatonin set up promising results in endotoxin induced 

hepatotoxicity and can be used therapeutic adjuncts to conventional treatment 

strategies in sepsis induced liver failure. Combination therapies however 

generated no synergistic results. 
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children of age 5-10 years. Sepsis contributes to 6% of all 

deaths in USA, costing them about 16.7 billion dollars 

annually.1 The rate of sepsis associated organ failure has 

also convincingly escalated from 1.62 in 2000 to 1.90 in 

2007 in USA with respiratory and renal organ mostly 

involved followed by liver.2 The exact incidence of liver 

dysfunction in sepsis is not reported due to deficiency of 

exact definitions, laboratory cut off values and observation 

times. However, given the indispensable role of liver in 

almost all metabolic processes, immune response and 

bacterial and endotoxin scavenging and detoxification, its 

integrity is necessary for human survival. As documented 

by worldwide non-interventional PROGRESS study in 

2009, gram-negative bacteria were main offender in 57.3% 

of septic patients, triggering sequel of systemic 

inflammation and multiple organ failure through Bacterial 

Lipopolysaccharide (LPS), a glycolipid component of its 

cell wall.3 Activation of TLR4 receptors on Kupffer cells 

by LPS elicits production of inflammatory cytokines 

including TNF-alpha, various interleukins (ILs), reactive 

oxygen-nitrogen species, lipid mediators like thromboxane 

A2 ,and proteases ;all producing hepatocytes dysfunction 

in counteraction to LPS.4  

Coexisting distorted hypothalamic pituitary adrenal axis 

and transient adrenal failure occurring in almost 50% of 

patients proves devastating as hemodynamic inconstancy 

and accentuation of inflammation in sepsis.5 Studies 

document that low dose steroid therapy (300mg/day 

hydrocortisone or equivalent) expedite shock reversal, 

amends hemodynamic instability through up regulation of 

catecholamine receptors which were desensitized by high 

cortisol levels and decline production of NO markedly 

decreases inflammatory mediators TNF-alpha, IL-10, IL-

6, IL-8, C-reactive proteins, and reduces the severity of 

organ failure including hepatotoxicity.6-10 However 

corticosteroid use in septic patients is lumped together 

with more adverse effects like higher stakes of super 

infection including new episodes of sepsis. Further not 

known are the most favorable dosage schedule and which 

septic population to be treated. Data regarding criteria to 

adjudge adrenal failure in severe septic patient and method 

of tapering is also not compete.11-13 As a result of this 

debate on steroid use in sepsis, researchers drive to find 

new treatment modalities. 

Derived from amino acid tryptophan, melatonin in an 

indole hormone of pineal gland and select extra pineal 

organs having plentitude physiological and 

pharmacological actions. Melatonin by dint of well-

illustrated trans-membrane receptors MT1 and MT2 carry 

out multiple physiological functions in human body like 

inhibition of suprachiasmatic nucleus neuronal firing, 

inhibits prolactin and cortisol secretion from anterior 

pituitary, inhibits leydig cells testosterone secretion, 

regulates uterine contraction and oxytocin receptor 

expression, modulates immune function and insulin 

secretion and has sedative, analgesic and anxiolytic 

actions. Direct radical scavenging capacity, up-regulation 

of activity and synthesis of important antioxidant enzymes 

like Glutathione peroxidase and glutathione reductase and 

prevention of mitochondrial transition pore opening and 

following apoptosis via accentuating activity of complex I 

and complex IV of electron transport chain, all contribute 

to melatonin efficacy in reducing oxidative stress.14 

Sewerynek and coworkers in 1995 firstly demonstrated 

reversal of LPS mediated increase in lipid peroxidation, 

decline in antioxidant Glutathione and hepatocytes 

degeneration by melatonin.15 Studies has documented 

beneficial role of melatonin in sepsis induced 

hepatotoxicity via reduction of inflammatory mediators 

TNF-α, IL-12, IL-6, IL-8, anti-apoptotic activity via 

escalation of IL-10, contracted nuclear factor κB (NF-κB) 

activation, inducible nitric oxide synthase (iNOS) 

appearance and transcription with resultant diminished 

nitrite production and improvement of electron transport 

chain , mitochondrial respiration and ATP synthesis.16-18 

Immense work done in laboratory and clinical trials 

contributed to improved and extensive understanding of 

pathophysiology of sepsis induced organ failure and 

affected population. But dishearteningly the treatment of 

sepsis has not thus far expanded remoter than use of fluid, 

sampling, prompt administration of antibiotics, rigid 

glycemic control, source drainage and vasopressors 

use.19,20 Newer diagnostic and treatment modalities can 

benefit in reducing anguish and lethality related to sepsis. 

This study was drafted to appraise and compare the 

effectiveness of dexamethasone and melatonin in 

prevention and treatment of lipopolysaccharides induced 

hepatotoxicity in mice. 

Following are the objectives of our study: 

• To study the extent of hepatotoxicity induced by 

gram negative bacterial (E. coli) lipopolysaccharides. 

• To determine the prophylactic and therapeutic role of 

dexamethasone and melatonin lipopolysaccharides-

induced hepatotoxicity. 

• To compare the individual and combined role of 

above mentioned drugs in LPS induced liver damage.  

METHODS 

Study design 

A Randomized Controlled Laboratory Trial was carried 

out in accordance to study protocols endorsed by The 

Ethical committee of “Centre of Research in Experimental 

and applied Medicine (CREAM)” Army Medical College, 

NUST. White albino mice of both gender, weight 40-50 

grams, age 8-12 weeks and without any previous treatment 

taken were selected and randomly divided into 10 groups 

with at least 8 animals per group. All animals were housed 

under standard conditions in traditional wire topped cages 

with temperature ranging from 20-22°C and humidity 

maintained at 40-70%. Nutritionally proficient rodent 

pellet diet and contamination free fresh water were 

provided ad lithium. 
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Experimental agents 

 Lipopolysaccharides (LPS) From Escherichia Coli 

O111:B4, purchased from Sigma Aldrich, was dissolved 

in phosphate buffered saline in a sterilized falcon tube and 

shaken to mix thoroughly. Dose selected was 10mg/kg 

intraperitoneally.21 Dexamethasone, purchased from 

Amros Pharmaceuticals, Pakistan with 3mg/kg 

intraperitoneally as applicable dose.21,22 Melatonin was 

purchased from Sigma Aldrich Chemical, USA as granular 

powder in amber coloured glass bottle and stored at -20ᵒC. 

10mg/kg intraperitoneally was selected dose.23 

Experimental approach  

Generation of LPS Induced Hepatotoxic Model 

A pilot project was conducted to estimate the hepatotoxic 

dose of LPS in this white albino mice. Initially the dose 

and time interval before dissection was selected on the 

basis of researches already undertaken, 10mg/kg of body 

weight and time interval of 8 hours. Nevertheless, this 

strategy proved ineffectual and failed to produced marked 

hepatotoxicity. A satisfactory hepatotoxic model was 

devised several weeks later. To evaluate the role of 

experimental agents, dexamethasone and melatonin, in 

aversion of endotoxin induced hepatic dysfunction; agents 

were administered 30 minutes before intraperitoneal 

administration of LPS.  

This time is selected on the basis of drugs kinetics and 

previous studies. The remedial or therapeutic role of same 

agents in endotoxin induced hepatotoxicity was 

determined by giving drugs 2 hour after intraperitoneal 

administration of LPS.  

The 2 hour time interval between LPS and drug 

administration was chosen on basis of previous studies 

which indicate that inflammatory cytokine levels peak 

after 1 hour of LPS administration.24 Dexamethasone was 

administered once whereas melatonin was given twice due 

to rapid elimination kinetics. 

Blood and sample and tissue collection 

Blood collection 

Primary blood sampling in all animals was done from 

lateral tail vein of mouse according to protocols approved 

by Institutional Animal Care and Use Committee 

(IACUC). Blood was collected in microcapillary inserted 

into pipette bulb followed by sample dispensing into 

Eppendorf tube. Hemostasis was ensured. All initial blood 

samples were stored at 4ᵒC. 

Terminal anesthesia was given by ether using drop jar 

method. Closed Ventral approach was adopted for terminal 

sampling by cardiac puncture with mouse was positioned 

in dorsal recumbancy.  

Tissue collection and processing 

After midline laparotomy by sharp scissors, liver was 

identified in the right upper quadrant of abdominal cavity. 

Liver was then pushed out of the abdominal cavity, washed 

off excess blood and immediately fixed in 10% neutral 

buffered formalin in plastic container labeled with group 

name and treatment received. Tissue blocks placed in 

labelled tissue cassettes were processed in LEICA TP 1020 

AUTOMATIC TISUUE Processor and latter stained with 

hematoxylin and eosin for light microscopy. 

Table 1: Grouping outline. 

Group 

name 

Treatment 

received 
Dose of drug 

Group 1 

(control) 
i.p normal saline 0.5ml 

Group 2 

(LPS) 
i.p LPS  

10mg/kg of 

body weight 

Group 3 

(mela pre) 

i.p melatonin 

followed 30minutes 

after by i.p LPS 

Melatonin 

10mg/kg of 

body weight 

Group 4 

(mela post) 

i.p LPS followed 2 

hour after by 1st 

dose i.p melatonin 

and 2nd dose after 

an additional one 

hour.  

Melatonin 

10mg/kg of 

body weight 

Group 5 

(dexa pre) 

i.p dexamethasone 

followed 30 

minutes after by 

LPS 

Dexamethasone 

3mg/kg of body 

weight 

Group 6 

(dexa post) 

i.p LPS followed 2 

hour after by i.p 

dexamethasone 

Dexamethasone 

3mg/kg of body 

weight 

Group 7 

(dexa+mela) 

Simultaneously 

with 

IPdexamethasone 

and melatonin, 2 

hours after 

administration of 

LPS. One more 

melatonin dose was 

injected 60 minutes 

later. 

Dexamethasone 

(3mg/kg of body 

weight) and 

melatonin 

(10mg/kg of 

body weight) 

Hepatic dysfunction assessment 

Hepatic failure was determined through analysis of serum 

ALT and serum AST and histopathological examination of 

liver sections. Non-specific varied histopathological 

changes in liver ranging from bland cytoplasm, vesicular 

and enlarged nuclei, cell swelling, sinusoidal 

inflammation, portal inflammation, centrilobular and 

lobular necrosis to cholangitis were looked for and graded 

using Ishak Modified Histological Activity Index (Brunt, 

2000) to grade histopathological changes in liver.25,26 As 
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duration of this study was short, fibrosis was not looked 

for.27 

Statistical analysis 

Data was entered in statistical package for social sciences 

(SPSS) version 20. The results of the serum analysis were 

expressed as Means + Standard Error of Means. The 

statistical significance of differences between means were 

analyzed with one way analysis of variance (ANOVA) 

followed by Post-hoc tukey test. Statistical difference 

between serum marker at initial and final hours were found 

using Paired T-test. Independent / unpaired T-test was 

utilized to access difference of serum markers at 17 hours 

on LPS group with another. The result of histopathology 

was analyzed using the “Chi-square test”. All values were 

considered statistically significant if “p value” was equal 

or less than 0. 

RESULTS 

Chemical parameters analysis 

Mean serum ALT and AST levels of all animals of Group 

1 (control group) were not significantly risen at 17 hours 

yielding a inconsequential p value through paired student 

T-test (Table 2). Endotoxin receiving mice of Group 2 

(LPS group) appeared worn-down, immobile and took less 

feed and water as compared to mice of Group 1(control 

group) during 17 hours of the experimental period. Serum 

ALT level significantly (p ≤0.05) mounted to 345.17 

IU/L±76.51 at 17 hours from 106.00IU/L±2.81 at 0 hours. 

Serum AST levels also showed similar patterns with 

values considerably accelerating, yeilding a statistically 

significant difference (p ≤0.001) (Table 2). When 

melatonin was given intraperitoneally to mice of Group 

3(Melatonin pre-treatment group) before LPS 

administration, results indicate a statistically negligible 

change in serum ALT and AST levels. Prior to any 

treatment at 0 hour, the ALT was 108.83IU/L±1.17 and 

after drug intervention was 113.71IU/L±5.71. P value was 

0.120. Correspondingly serum AST revised to 118.83 

IU/L±14.44 at 17 hours from 96.17IU/L±1.62 at 0 hour (p 

value 0.172). Similarly a statistically irrelevant change 

was observed in mice of Group 4(Melatonin post treatment 

group) when given melatonin after LPS administration. 

Results set forth that when dexamethasone was 

administered before intraperitoneal injection of LPS in 

mice of Group 5(dexamethasone pretreatment group), 

serum markers were not significantly different at 0 and 17 

hours. Group 6 (dexamethasone post treatment) animals 

showed results analogous to Group 5. Serum AST and 

ALT did not profoundly ascended at 17 hours, generating 

a statistically insignificant p value. Results of this study 

brings forward that when dexamethasone and melatonin 

were co-administrated to mice of Group 7, serum ALT and 

AST at 17 hours reformed to the levels comparable to other 

groups. The serum markers (ALT and AST) levels at 

17hours were statistically significant when Group 2 (LPS 

group) was compared with group 3,4,5 and 6, (Figure 1 

and Figure 2), indication protective effect of melatoin and 

dexamethasone. 

 
*p<0.05 vs group 1 (control), #p<0.05 vs LPS; ×p0>.05 vs Group 

3 (mela pre)+ p>0.05 vs group 4(mela post);∑ p>0.05 vs group 

3,4,5,6 

Figure 1: Mean serum ALT levels in treated mice at 

17 hours. 

*p<0.05 vs group 1 (control), #p<0.05 vs LPS; ×p0>.05 vs Group 

3 (mela pre)+ p>0.05 vs group 4(mela post);∑ p>0.05 vs group 

3,4,5,6. 

Figure 2: Mean serum AST (IU/L) levels in treated 

mice at 17 hours. 

Histopathological analysis 

Histopathological analysis of sections of liver of six 

animals of Group 1 showed the normal lobular 

organization of mouse liver. Hepatic triad consisting of 

portal vein, a branch of hepatic artery along with bile duct 

was seen. Also hepatocytes cord, separated by sinusoids, 

are seen radiating from central venule (Figure 3). All six 

slides were graded as normal according to Ishak’s criteria. 

Moderate inflammatory cells in filtrates around almost all 

portal areas, apoptotic changes in cells, and mild periportal 
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inflammation in few portal areas were predominant 

inflammatory changes seen during the light microscopy of 

hepatic cross sections of animals of Group 2 that received 

LPS/Endotoxin (Figure 4) so accordingly 70% of animals 

were categorized to have moderate to marked 

inflammation.

 

Table 2: Mean serum and ±SEM ALT(IU/L) level and AST (IU/L) levels of all groups at 0hr and 17 hours. 

 
Mean serum and ±SEM ALT levels Mean serum and ±SEM AST levels 

At 0 hour At 17 hour P Value At 0 hour At 17 hour P Value 

Group 1 (Control) 109.5±3.09 106.67±2.23 0.276 90.50±4.82 93.33±5.39 0.137 

Group 2 (LPS Group) 106.00±2.81 345.17±76.51 0.024 90.50±4.82 343.17±18.49 ≤0.001 

Group 3 (mela pre) 100.83±1.17 113.17±5.71 0.120 96.17±1.62 118.83±14.44 0.172 

Group 4 (mela post) 101.33±3.02 147.33±37.81 0.262 97.83±3.57 160.17±32.55 0.117 

Group 5 (dexa pre) 103.00±3.98 128.17±18.85 0.181 96.33 146.33 0.115 

Group 6 (dexa post) 104.50±2.51 114.00±16.55 0.554 98.33±1.93 130.83±17.77 0.118 

Group 7 (dexa+mela) 100.17±4.14 108.67±14.46 0.459 92.00±2.83 91.83±6.24 0.975 

 

Figure 3: Group 1- Normal histology of Mouse Liver 

at 20 X magnification. 

 

Figure 4: Group 2-LPS treated mouse liver histology 

at 20X). Cv-central vein, Pv-portal vein and Ha- 

hepatic artery. 

Whereas melatonin pretreatment (Figure 5) in group 3, 

melatonin post treatment (Figure 6) in group 4 

dexamethasone pretreatment (Figure 7) in group 5, 

dexamethasone post treatment (Figure 8) in group 6, and 

combined dexamethasone and melatonin treatment (Figure 

9) in group 7 abolished LPS induced liver dystrophy and 

all H and E stained slides had minimal inflammation as 

observed under light microscopy. All these group yielded 

a statistically significant difference when compared to 

group 2 (LPS group) with p ≤0.05. 

 

Figure 5: Group 3 (Melatonin pretreatment) mouse 

liver histology at 20X and 40X. Pv-portal vein, Cv 

centarl vein and Ha-hepatic arteriole. 

 

Figure 6: Group 4 (Melatonin post-treatment) mouse 

liver histology at 20X (Pv-portal vein, Cv centarl vein 

and Ha-hepatic arteriole. 
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Figure 7: Group 5 (Dexamethasone pretreatment) 

mouse liver histology at 20X (Pv-portal vein, Ha-

hepatic artery, Cv-central vein. 

 

Figure 8: Group 6 (Dexamthasone post treatment) 

mouse liver histology at 20X (Pv-portal vein, Cv-

centarl vein and Ha-hepatic arteriole. 

 

Figure 9: Group 7 (dexamethasone + melatonin 

combined t/m) mouse liver histology at 20X. 

DISCUSSION 

Sepsis with symptoms of organ dysfunction as 

hepatotoxicity is one of the major killers especially in 

elderly population with Gram negative bacteria liable for 

30-50% of cases due to high predominance of 

genitourinary infection in this area.28 Also livers promising 

involvement is nearly all biological functions, its 

malfunctioning in sepsis is thought to commence and 

aggravate other organ failure.4 The management plan of 

septic patient include infection source curbing, anti-

infective agents administration and ensuring 

hemodynamic support. Regardless, 25-30% of septic 

patients die in hospital. Reassessment of current therapy 

along with evolution of new therapeutic adjuncts is the 

need of time to lessen associated escalating mortality and 

morbidity. 

White albino mice were taken as this study tool as they 

have manageable housing and maneuvering, innate 

resistance to endotoxin, and holding a non-companion 

entity makes their use in survival studies more acceptable 

and ethical as opposed to larger animals like sheep, horses 

etc utilization.29 Serum ALT ans AST estimation are still 

acclaimed standast for liver assessment along with 

histopathological analysis of liver section for 

determination liver dysfunction.30 Several studies shared 

ISHAK /KNODELLS to be best hepatic 

histomorphological changes scoring system, not only in 

man but also in mouse and this led us to use this criteria to 

score liver degradation produced by endotoxin.31 

Toxemia model was reproduced as this resulted in similar 

pathophysiological alterations are seen as in septic 

patients.32 Backed up by many studies, our mice became 

sluggish, innert and prostated after intraperitoneal 

injection of LPS/Endotoxin with highly deranged ALT and 

AST values and marked inflammation on liver cross 

sections.21,23,33,34 

An ideal antioxidant should be versatile and 

comprehensive with throughout body distribution. It 

should also readily cross biological barrier and available in 

adequate concentration when required. Active metabolites 

possession and regeneration after radical scavenging 

activity with little toxicity to humans also make an 

antioxidant perfect. On this regard melatonin’s anti-

oxidant capability was explored in Group 3 and Group 4 

and the data ensured us melatonin’s ability to prevent the 

development of hepatotoxicity in response to LPS. 

Therapeutic efficacy was affirmed in group 4 where 

melatonin post treatment successfully restored ALT and 

AST concentrations and ameliorated inflammatory 

changes on liver section slides. Our findings were 

supported by Rishi and colleagues established that 

melatonin administration 30 minutes prior to LPS declined 

serum ALT, AST and alkaline phosphatase levels, 

upregulated liver glutathione and superoxide dismutase 

activity and amended LPS induced liver’s 

histopathological irregularities.23 Crespo with his friends 

exhibited melatonin protective role in LPS induced liver 

damage as their results clearly displayed that melatonin 

given 30 minutes before LPS significantly decreased 

serum ALT, AST, alkaline phosphatase levels with 

reduced liver expression of iNOS expression.35 Further 

verifying melatonin’s antioxidant, anti-apoptotic and anti-

inflammatory role in LPS induced liver damage are the 
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results of Wang and associates. Melatonin successfully 

restored LPS evoked alterations in serum ALT levels and 

hepatic morphology, de-escalated LPS induced hepatic 

caspase-3 and TNF-α activity along with intensifying 

hepatic anti-oxidants concentration.34 Melatonin 

pretreatment is also stated to preserve hepatic function, 

microcirculation and redox state in animal model of 

hemorrhagic shock.36 10mg/kg of melatonin before and 

after LPS has been shown to protect from LPS induced 

organ dysfunction through immunomodulation (reduced 

TNF-α, IL-12 and increased IL-10 levels), radical 

scavenging action (diminished lipid peroxidation) and 

anti-apoptotic effect.  

Study results resembles study outcome of Lowes and 

fellows in 2013. They authenticated that melatonin 

infusion after sepsis induction, lessened degree of liver 

inflammation and malfunction in animal model of sepsis 

as it reduced serum ALT, AST levels, declined oxidative 

damage and mitochondrial dysfunction.33 Rishi et al, and 

Crespo et al, also substantiate this study claim. Both the 

researchers along with their associates testified that 

melatonin intraperitoneal administration after LPS 

injection protects liver from endotoxin induced enzymatic 

distortions, oxidative stress and morphological 

alterations.23,35 Melatonin has been shown to reduced 

mortality, abate sepsis induced oxidative damage and 

improve white blood cell and neutrophil count in septic 

newborns dosed twice with melatonin 12 hours after sepsis 

diagnosis.17 Wu and friends in 2008 drew similar 

conclusion conformable to our data. Melatonin application 

3 to 6 hours after sepsis induction curtailed markers of 

hepatic and renal injury, abridged liver tissue neutrophilic 

infiltration, and compressed plasma NO and IL-1β 

levels.37 

Still having a questionable and dubious role, 

corticosteroids have proven beneficial in sepsis induced 

hepatic dysfunction and majority of septic patients with 

multiple organ failure arriving at hospital receive a steroid 

dose. Its potent anti-inflammatory role in sepsis induced 

hepatoxocity are associated to trans repression of NF-κB 

and activated protein-1, induction of anti-inflammatory 

protein MAPK and annexin-1 and second messenger, 

phosphoinoitol-3-kinase(pi3K) regulation. In 2008, Wang 

and his colleagues demonstrated that 3mg/kg of 

bodyweight of dexamethasone administration prior to high 

dose LPS administration reduced mortality rate by 100%.22  

Also this dose is physiological and clinically relevant, 

hence selected as our test dose. Serum marker analysis in 

group 5 (dexamethasone pretreatment group) and group 6 

(dexamethasone post treatment group) clearly 

demonstrated that dexamethasone holds the ability to 

curtail the LPS induced serum ALT and AST 

augmentation. Dexamethasone pretreatment in group 5 

caused almost 63 percent decrease in serum ALT levels. 

Similar trend was observed in serum AST levels where 

dexamethasone cause 57 percent decline in group 4. 

Also the architectural distortion produced by LPS in Group 

2 was abated significantly (p≤ 0.01) by dexamethasone in 

Group 5. The results of group 6 (dexamethasone post 

treatment group) were not much different from those of 

group 5, that led us to infer that dexamethasone also hold 

therapeutic potential in endotoxin induced hepatotoxicity. 

This study result were comparable to those of Araz and 

fellow who demonstrated in 2013 that this steroid 

succeeded in reducing LPS induced lung injury in rat, 

when given 30 minutes before and after LPS.9 

Coherent with our opinion, Wang et al demonstrated that 

dexamethasone (given 1 hour before LPS) abolished LPS 

produced liver injury as proved by restoration of serum 

ALT and hepatic inflammation.22 Serum TNF-α and IL-6, 

elevated in serum and liver tissues after LPS exposure, 

were down-regulated by dexamethasone. Dexamethasone 

therapeutic adequacy in LPS induced liver dysfunction 

was also supported by Li and colleagues.38 

Dexamethasone in combination with melatonin was 

worked upon in Group 7. The inspiration came from the 

question if the potent anti-inflammatory role of 

dexamethasone and strong antioxidant activity of 

melatonin works additively in aversion of liver injury in 

endotoxemia or not. The combination effectively and 

efficiently attenuated LPS induced hepatotoxicity but not 

additively. Serum ALT and AST levels dropped to 

statistically significant concentration when compared to 

Group 2 (LPS Group) but inconsiderably when compared 

to dexamethasone and melatonin alone post-treatment in 

Group 4 and Group 9 respectively. Similar results were 

also applicable to histopathological analysis. Concomitant 

treatment of dexamethasone and melatonin favourably 

reduced hepatic inflammation but as much as seen with 

alone agent post-treatment. unlike this study many studies 

have showed synergistic effect of dexamethasone and 

melatonin in various inflammatory disorders having 

somewhat same pathophysiology as in sepsis.39,40 The 

discrepancy may be due to alteration in this methodology 

and pathophysiology of LPS induced hepatotoxicity. 

This study clearly demonstrates that both dexamethasone 

and melatonin restored LPS induced liver injury in this 

animal model. Melatonin being a broad-spectrum 

antioxidant decline liver serum marker levels 1-19% more 

than that of dexamethasone, however this result was not 

statistically significant.  

Both the tested drugs shifted histopathological grading 

from marked inflammation to minimal inflammation in 

almost all liver cross sections of given animal.as many 

scientist not only negate the beneficial role of steroid in 

sepsis induced organ failure but also associate its use with 

further adverse effects like new episodes of sepsis, 

gastrointestinal bleeding, delayed wound healing, 

hypernatremia, hyperglycemia and neuromuscular 

weakness, melatonin seems to be a new promising drug in 

LPS/endotoxin induced hepatic dysfunction. 
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CONCLUSION 

Intraperitoneal administration of 10 mg/kg 

Lipopolysaccharide of serotype E. coli in mice produced a 

good model to study sepsis induced liver failure. Perhaps 

due to strong and extended antioxidant role of Melatonin, 

the results of group 7 and group 8 clearly demonstrates its 

encouraging role in LPS induced hepatotoxicity. The 

hepatoprotective effect of melatonin is comparable to that 

of dexamethasone, lowering the risk of serious adverse 

effects attributed to steroid use in sepsis induced organ 

failure. However future research should be done with 

combination therapy. 
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