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A B S T R A C T 
 

The aim of the current study is to evaluate the hepatoprotective effect of ginger extract on 

induced fatty liver in rats. A total of 20 Albino rats (10-12 weeks old and 160-220 g body 

weight) were used for this study. The rats were divided into 4 groups (5 rats/ group). Group I 

was administrated distilled water, group II was fed high fat diet (HFD), group III was 

administrated ginger extract and group IV were orally administrated ginger extract 2 weeks 

earlier before HFD and then received both ginger and HFD for 10 weeks.  At the end of the 

experiment, blood samples were collected for biochemical analysis. Also, the livers from all 

animals were collected for histological examination. Biochemical analysis revealed 

significant increases in serum levels of ALT, AST, TGs and TC in rats from group II 

compared to other groups and its liver showed many areas abnormal features of hepatocytes 

with fatty changes and apoptotic signs with pycnotic nuclei. However, those from group IV 

showed improvement of biochemical and histological pictures. This study concluded that 

ginger extract ameliorates the biochemical and histological changes associated with induced 

fatty liver in Albino rats. 
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1. INTRODUCTION 

Fatty liver is a common condition that is 

considered as manifestation of obesity and 

metabolic syndrome (Pango et al., 2002). 

Histologically, it is characterized by 

deposition of lipid in the cytoplasm of 

hepatocytes (Ratziu et al., 2010). Fatty 

liver is markedly increased in Egyptian 

people throughout last years (Helal et al., 

2012). Medicinal plants are natural herbs 

that are free from side effects and 

available. Nowadays, they are the symbol 

of safety in contrast to the synthetic drugs 

which are unsafe. 

Ginger (Zingiber officinale Roscoe) is 

cultivated for medicinal and culinary 

purposes (Baliga et al., 2011). Ginger 

contains several valuable compounds. Its 

high antioxidant value has proved highly 

effective with its ability to scavenge a 

number of free radicals and protect cell 

membrane lipids from oxidation in a dose 
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dependent manner. Ginger is a very 

famous drink used all over the world. 

Traditionally, it is used for flu relief, 

general sickness, gastrointestinal issues, 

and immune system support (Ali et al., 

2008; Baliga et al., 2011). Moreover, 

ginger extract has been reported to exert its 

anti-hyperlipidemic effects by decreasing 

serum levels of total cholesterol and 

triglycerides (Ahmida and Abuzogaya, 

2009). Recently, researchers are saying 

that ginger supplementation may have the 

potential to treat people who suffer from 

fatty liver disease (Mallikarjuna et al., 

2008; Shati and Elsaid, 2009; Sahebkar, 

2011 and Rahimlou et al., 2016). Ginger 

has been shown to be a hepatoprotective 

and hardly there are any reports of toxic 

effects of ginger (Haniadka et al., 2013). 

Therefore, this study aimed to assess the 

protective effect of ginger extract on the 

induced fatty liver in Albino rats via 

biochemical and histological analysis. 

 

2. MATERIALS AND METHODS 

2.1. Preparation of ginger extract 

Ginger extract was prepared by peeling 

ginger and slicing it thinly to maximize the 

surface area. Then, 50 gm of peeled 

ginger was boiled in liter of water for at 

least 15 minutes. After filtration, the 

extract was kept at 4 ̊C, prepared and given 

daily using gastric tube at dosage rate of 

125 mg/kg body weight (b.wt) to rats 

according to Helal et al (2012). 

2.2. Experimental design 

A total of twenty male Albino rats of 10-12 

weeks old and 160-220 g b.wt. were 

obtained for this study. They were housed 

in separate metal cages and kept at a 

constant environmental and nutritional 

condition throughout the period of the 

experiment. All animals were left for 

acclimatization before the beginning of the 

experiment. The rats were divided into 4 

groups (5 rats/ group). Group I was orally 

administrated distilled water, group II was 

fed high fat diet (HFD) containing 17 g fat 

plus 3 g corn oil/ 100 g diet with 1% 

cholesterol powder and 1% cholic acid 

powder according to Kim and Park (2008), 

Abozaid et al., (2012) and Sampathkumar 

et al., (2011) respectively for 10 weeks, 

group III was orally administrated ginger 

tea extract (125 mg/kg) daily by gastric 

tube according to Helal et al., (2012), and 

group IV were orally administrated ginger 

extract 2 weeks earlier before HFD and 

then received both ginger and HFD for 10 

weeks.  

2.3. Blood samples  

Blood samples from retro-orbital plexuses 

were collected after overnight fasting from 

all animal groups at the end of experiment. 

Sera were separated after centrifuging at 

1800 rpm for 10 minutes then aliquot and 

stored at -20C until examined. 

2.4. Biochemical analysis 

Serum alanine amino transferase (ALT) 

and aspartate aminotransferase (AST) were 

determined according to the methods of 

Gella et al., (1985). Also triglycerides 

(TG) and total cholesterol (TC) were 

measured according to Fossati and Prencie 

(1982) and Flegg (1973) respectively.  

2.5. Collection of tissue specimens 

Rats from all groups were sacrificed by 

decapitation. The livers were rapidly 

collected, cut into small pieces and 

immersed in 10% neutral formalin for 72 

hr. Then, dehydrated, cleared, embedded in 

paraffin, sectioned and stained with 

hematoxylin and eosin (H&E). The 

staining method was according to Bancroft 

and Gambel (2002). 
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2.6. Statistical Analysis: 

Statistical analysis was by one-way 

analysis of variance (ANOVA). If one-way 

ANOVA indicated a significant difference, 

then differences between individual groups 

were estimated using Duncan as a post 

hoc. Results are expressed as the mean ± 

standard error of mean. A P-value of less 

than 0.05 was considered significant. 

 

 

3. RESULTS 

3.1. Biochemical effect of ginger extract 

on serum ALT, AST, TGs and TC  

As show in table (1), there were significant 

increases in the activities of ALT, AST and 

serum levels of TGs and TC in group II 

compared to other groups. However, group 

IV revealed significant decreases in ALT 

and AST activities and in TGs and TC 

levels when compared with those in group 

II. Meanwhile, ginger treated-group 

showed non-significant changed in the all 

measured parameters when compared with 

control group. 

3.2. Histological observations 

Sections of livers from group I showed 

normal and classic histological structure. 

Hepatocytes were polygonal and had 

vesicular nuclei. The hepatic cords were 

radiating from the central veins and the 

blood sinusoids and their von Kupffer cells  

were seen among the cords (Fig. 1). 

Meanwhile, liver sections from group II 

revealed many areas abnormal features of 

hepatocytes with fatty changes (Fig. 2A). 

Most of hepatocytes showed ballooning 

(Fig. 2B). Moreover, numerous minute 

cytoplasmic lipid droplets with centrally  

placed nuclei (Fig. 2B) and well-defined a 

large fat droplet displacing the nucleus to 

the cell periphery were observed (Fig. 2D). 

Also, apoptotic signs with pycnotic nuclei 

appeared in some sections (Fig. 2C). 

Sections of liver from group III showed 

nearly normal histological architecture like 

those of group I (Fig. 3). Liver sections 

from group IV showed a marked decrease 

of fatty changes (Fig. 4A) compared with 

positive control rats (Fig. 2). However, 

some sections still showed fatty changes 

with few scattered fat cells (Fig. 4B) and 

others showed hydropic degeneration (Fig. 

4C).  

 

 

 

 

Table (1): Mean ±SE values of ALT, AST, TGs and TC of all groups 

Different superscripts (a, b and c) in the same column indicate significant difference at p≤0.05 

  

 

 

Groups ALT (U//L) 
 

AST(U/L) 
TG (gm/dl) 

 

TC (gm/dl) 

Group I 28.14±.09a 51.44±0.72a 91.67±10.26a 60.57±2.89a 

Group II 62.00±1.06c 83.35±1.32c 204.87±5.04c 125.17±3.26c 

Group III 29.33±.16a 49.94±0.50a      90.01±9.76a 61.67±1.26a 

Group IV 37.00±.2b 62.54±0.91b 151.00±3.07b 92.27±1.96b 
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Fig. 1: Section of liver from rats of group I showing classic histological liver structure. 

Hepatocytes were polygonal and had vesicular nuclei (arrow). The hepatic cords were 

radiating from the central veins (CV) and the blood sinusoids and their von Kupffer cells 

(arrowhead) were seen among the cords. H&E stain. Scale bar = 50 µm. 
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Fig. 2: Sections of livers from rats of group II. A: Photo showed many areas abnormal 

features of hepatocytes with fatty changes. B: Photo showed ballooning of hepatocytes 

(arrows). C: Photo showed numerous minute cytoplasmic lipid droplets in the hepatocytes 

with centrally placed nuclei (arrowhead) and apoptotic signs with pycnotic nuclei (arrow). D: 

Photo showed hepatocytes with well-defined a large fat droplet displacing the nucleus to the 

cell periphery (arrows). H&E stain. Scale bars (A = 200 µm, B-D = 50 µm). 
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Fig. 3: Section of liver from group III showed nearly normal histological architecture like 

those of group I (Fig. 1). H&E stain. Scale bar = 50 µm. 
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Fig. 4: Sections of livers from group IV. A: Photo showed a marked decrease of fatty changes 

compared with positive control rats (Fig. 2). B: Photo showed showed fatty changes 

(arrowhead) with few scattered fat cells (arrow). C: Photo showed hydropic degeneration 

(arrow). H&E stain. Scale bars (A = 200 µm, B = 50 µm and C = 100 µm). 

 

4. DISCUSSION 

The accumulation of triglycerides in 

hepatocytes is defined as fatty liver disease 

(Kleiner et al., 2005). Fatty liver is a major 

and common liver disease worldwide 

(Targher et al., 2010) and it increases the 

risks for mortality (Adams et al., 

2005).The pathological picture of fatty 

liver varies from presence of small 

cytoplasmic fat droplets in hepatocytes 

(Szczepaniak et al., 2005), hepatocyte 

ballooning, apoptosis, inflammatory 
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infiltrates, collagen deposition and finally 

to liver cirrhosis (Targher and Arcaro, 

2007). 

The present study was conducted to 

evaluate the protective effect of ginger 

extract on induced fatty liver in albino rats.  

Ginger’s antioxidant properties and its 

triglyceride and cholesterol lowering 

effects were reported by Helal et al., 

(2012). Previously preclinical studies have 

shown that feeding rats a diet containing 

ginger (1%) for four consecutive weeks 

was effective in ameliorating the 

hepatotoxic effects (Ajith et al., 2007 and 

Mallikarjuna et al., 2008). Moreover, 

Bhandari et al. (2003) recoded comparable 

beneficial effects of ginger than clinically 

used hepatoprotective drug silymarin. 

In the current study, the administration of 

ginger extract as a protective agent before 

induction of fatty liver was recorded 

significant change in serum ALT, AST, 

TGs and TC levels when compared with 

fatty liver group indicating the 

ameliorative effect of ginger tea on the 

induced fatty liver in rats. ALT and AST 

Activities are good markers of assessment 

liver function. These enzymes are normally 

present in the cytoplasm of hepatocytes. 

When hepatocytes are damaged and or the 

permeability of hepatocytes increased, the 

enzymes released into the plasma (Atta et 

al., 2010). Rats fed HFD for 10 weeks 

showed fatty liver, necrosis and 

inflammation. These histological changes 

were associated with an increase in 

activities of serum ALT and AST. This is 

in agreement with Asha et al. (2007), who 

reported that, this significant increase may 

be due to rise in free radicals with decrease 

in the antioxidant enzyme levels. The 

significant decrease in serum ALT and 

AST in ginger administrated group 

supports the hepatoprotective effect of 

ginger that was inconsistence with Ajith et 

al., 2007; Yaccout et al., (2007); Helal et 

al., (2012) and Haniadka et al., (2013).  

The ameliorative effect of ginger on TGs 

and TC in the present study is in agreement 

with Bhandari et al., (2005) and Fuhrman 

et al., (2000) who revealed that, ginger 

produces significant decrease in serum 

TGs and TC levels and exhibits a 

significant lipid lowering activity and 

protect the tissues from lipid peroxidation. 

Also, Matsuda et al. (2009) reported that 

supplementation of ginger to high-

cholesterol diet significantly reduced fat 

accumulation. 

Ajith et al., (2007) owed the ameliorative 

role of ginger on the measured biochemical 

parameters to the antioxidant, anti-

inflammatory and free radical scavenging 

property of the ginger that scavenge the 

free radicals, minimize lipid peroxidation 

and prevent membrane damage and 

leakage of enzymes.  

For the histological findings of the present 

study, the classic histological picture of 

livers from group I (negative control) was 

similar to finding of Helal et al. (2012). 

The finding of the livers from group II 

revealed an abnormal architecture in 

comparison to normal livers of group I. 

Many areas of fatty changes in hepatocytes 

such as an intracytoplasmic single fat 

droplet or many cytoplasmic minute lipid 

droplets were observed that was similar to 

Brunt et al. (2009). The hepatic damage 

ranged from the ballooning of the 

hepatocytes to replacement of the 

hepatocytes by complete fat cells (Helal et 

al., 2012).  

From the current study we can conclude 

that the administration of ginger extract 

ameliorated the fatty changes in the livers 
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of rats where it caused a marked decrease 

in lipid accumulation in hepatocytes 

compared with positive control rats.  
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