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Abstract 
Background: Few articles have linked the consumption of green tea to certain liver diseases but several articles have 
disputed these assertions and the consumption of green tea has been on the increase. Aims: The effects of oral administration 
of green tea on the liver of Wistar rats were studied in order to compare biochemical findings with histological findings. 
Materials and Methods: 36 male and female Wistar albino rats were grouped into 6, consisting of 6 rats in each group. They 
were given 1%, 2%, 3%, 4% and 5% concentration of green tea in tap water for 42 days. The 6th group was on normal diet and 
received 0% of the tea. Their blood samples were analyzed for total and conjugated bilirubin, total protein, albumin, 
globulin, alanine aminotransferase, aspartate aminotransferase and alkaline phosphatase. The liver tissues were also 
processed for histological examination. Results: The liver tissues were essentially normal and similar to the control tissues. 
The biochemical parameters studied were also normal and similar to the results obtained from the control animals.  
Conclusion: Sub chronic consumption of green tea has no injurious effects on the liver of Wistar rats. 
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Introduction  
The use of plant extracts by traditional medical 
practitioners for the treatment of liver disorders has been 
on for centuries [1]. Camellia sinensis (Tea) has a wide 
range of effects on animal and human health. It is 
anti-inflammatory [2] and has been reported to have 
beneficial effects in conditions such as collagen-induced 
arthritis [3], inflammatory bowel disease [4] and 
carrageenan-induced paw oedema [5]. An increased 
consumption of green tea may reduce the risk of liver 
disease [6]. Green tea polyphenol prevents oxygen free 
radical-induced hepatocyte lethality, prevent 
lipopolysaccharide-induced liver injury through inhibition 
of inducible nitric oxide synthase and tumor necrosis 
factor-α expression and inhibits carcinogen or 
toxin-induced liver oxidative DNA damage [7-9]. 
Epigallocatechin gallate, isolated from green tea, has 

antioxidant properties and is thought to act as an 
antioxidant in biological systems [10]. The protective 
effects of tea extracts or tea polyphenol against liver 
fibrosis and liver cirrhosis in rats have been reported 
[11,12], and confirmed [13] when a study on the 
hepatotoxicity of high concentration of the tea on Wistar 
rats was found to be safe. Green tea has also been found 
useful in the treatment of other body ailments. The 
polyphenols contained in the tea are antimutagenic and 
anticarcinogenic by inhibiting cancer cell proliferation and 
induction of apoptosis [14]. They have also been found to 
help reduce chromosomal damage during mutagen 
exposure [15]. Green tea catechin, act as an antioxidant 
scavenger of reactive oxygen species as superoxide, 
hydroxyl radicals,  inhibition of lipid peroxide and  
inhibition of  2-deoxyuanosine oxidation in DNA to 
8-hydroxy-2-deoxygnanosine [16]. Many xenobiotics are 
capable of causing some degree of liver injury [17]. The 
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liver is prone to xenobiotic-induced injury because of its 
central role in xenobiotic metabolism, its portal location 
within the circulation, and its anatomic and physiologic 
structure [18].  
 
The aim of this work was to compare biochemical results of 
liver function tests with the histological observations and 
establish the relationship between consumption of green tea 
and inflammatory reactions in the liver of Wistar rats.  
 

Materials and Methods 
Preparation of Plant Extracts 
Six preparations of 0 g, 1 g, 2 g, 3 g, 4 g and 5 g of the dry 
green tea (Camellia cinensis) were put in 100 ml tap water 
each and boiled for 5 minutes. The decoction was filtered 
with a No 1 Whatman filter paper and allowed to cool at 
room temperature. They were labeled 0%, 1%, 2%, 3%, 
4% and 5% respectively. The dry green tea used in this 
experiment was obtained from Unilever France and 
contained 12.75% (w/w) epigallocatechin-3-gallate, 9.21% 
epigallocatechin, 3.73% epicatechin gallate, 2.4% 
epicatechin, 5.94% caffeine, and 0.195% L-theanine. 
 
Experimental animals 
Thirty six Wistar albino rats 12 weeks old, weighing 
180±10 g were obtained from the animal house of the 
Faculty of Basic Medical Sciences, Delta State University, 
Nigeria. They were housed in rat cages in a well ventilated 
house, temperature of 32±2°C during the day with 12 hr 
natural light and 24±2°C in the night with 12 hr darkness. 
The rats had free access to tap water and dry rat pellets 
obtained from Delta State University Nigeria. The rats 
were allowed to acclimatize for ten days before the 
experiment. 
 
Oral Acute Toxicity Study 
Thirty six rats were divided into six groups. Each group 
had 6 rats of 3 males and 3 females. 1 ml each of the 0% 
(tap water), 1%, 2%, 3%, 4% and 5% of the green tea 
decoction was given to the rats in the groups respectively. 
The animals given 0%, i.e. tap water served as controls. 
The drug was administered orally with a canula attached a 
graduated syringe. All the rats were placed under 
observation for 24 hours for possible deaths of the rats. 
 
Oral Sub-Chronic Toxicity Study 
None of the animals in the oral toxicity study died. 
Therefore, administration of the decoction on the animals 
continued for a further 42 days. At the end of 42 days, the 
rats were weighed and blood samples collected through 
cardiac puncture under chloroform anaesthesia into 
lithium heparin specimen bottles for liver function tests. 
The animals were subsequently sacrificed by cervical 
dislocation and liver tissues taken and immediately fixed 
in 10% formol saline for histological examination. 
 
Biochemical analysis 
The blood samples were centrifuged, plasma aspirated and 
analyzed for bilirubin, total protein, albumin, globulin, 
alanine aminotransferase, aspartate aminotransferase and 

alkaline phosphatase according to standard biochemical 
methods at the Obafemi Awolowo University Teaching 
Hospital, Ile-Ife Nigeria.  
 
Alanine aminotransferase - Alanine aminotransferase 
catalysed the transfer of an amino group between the 
amino acids: L-alanine and L-glutamate. The ketoacids 
formed in this process were α-ketoglutarate and pyruvate. 
The pyruvate formed reacted with dinitrophenylhydrazine 
to produce a corresponding dinitrophenylhydrazone, 
which was measured with the spectrophotometer at 505nm 
[19]. 
 
Aspartate aminotransferase  
Aspartate aminotransferase catalysed the interco version 
of the amino acids: L-aspartate and L-glutamate to 
produce oxaloacetate and L-glutamate. The oxaloacetate 
then coupled with 2,4-dinitrophenylhydrazine to produce a 
brownish color hydrazone which was measured with the 
spectrophotometer at 505 nm [19]. 
 
Alkaline phosphatase - Alkaline phosphatase catalyzed the 
hydrolysis of 4-nitrophenol phosphate forming phosphate 
and free 4-nitrophenol, which in dilute acid solution was 
colourless. Under alkaline conditions 4-nitrophenol was 
converted to 4-nitrophenoxide ion which had a very 
intense yellow color. The rate of formation of 
4-nitrophenol by the addition of alkaline phosphatase on 
4-nitrophenol at 37°C was then monitored at 405nm with a 
recording spectrophotometer [20]. 
 
Bilirubin  
Plasma was added to a solution of sodium acetate and 
caffeine (sodium benzoate) which was then added to 
diazotized sulfanilic acid to form a purple azo bilirubin. 
The sodium acetate buffered the pH of the diazotized 
sulfanilic acid. The reaction was terminated by the 
addition of ascorbic acid which destroyed the excess diazo 
reagent A strongly alkaline tartrate solution was then 
added to convert the purple azobilirubin to blue 
azoblilrubin and the intensity of the color was measured at 
600nm with a spectrophotometer [21]. 
 
Protein  
The peptide bonds of plasma protein in plasma reacted 
with biuret reagent which contained copper in alkaline 
solution to form a violet colored chelate which was 
measured with a spectrophotometer at 540nm [22]. 
 
Albumin  
Bromocresol green, a dye at an acid pH of 3.8 
preferentially bound albumin to produce a shade of green 
color which was measured with a spectrophotometer at 
630nm [23]. 
 
Histology 
Sections measuring approximately 0.2 cm x 0.2 cm were 
taken from the liver of each rat. They were dehydrated 
through graded solutions of alcohol ending in two changes 
of absolute alcohol for 2 hours each. They were cleared in 
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2 changes of xylene, infiltrated in 2 changes of paraffin 
wax for 2 hours each using the automatic tissue processor 
obtained from Sakura fine tek, Netherlands and embedded 
in molten paraffin wax. Sections were cut at 4µ with the 
rotary microtome obtained from Sakura fine tek, 
Netherlands and stained with haematoxylin and eosin [24].    
 

Results 
All the biochemical markers investigated were not 
significantly different from the control samples. The total 
bilirubin, conjugated bilirubin, total protein, albumin, 
globulin, alanine aminotransferase, aspartate 
aminotransferase and alkaline phosphatase were within 
normal range and were not elevated even at a 
concentration of 5% green tea extract (Table 1). 
 
Table 1 Effects of the oral administration of the decoction of green tea on 
liver markers 

Parameter. 0% 1% 2% 3% 4% 5% 
STB  
(μmol/L) 
CB 
(μmol/L) 
TP (g/L) 
Albumin 
 (g/L) 
Globulin  
(g/L) 
ALT (IU/L) 
ST (IU/L) 
ALP (IU/L) 

12.10±2.15 
 
4.30±1.11 
 
65.05±2.54 
37.85±2.44 
 
26.15±3.25 
 
26.85±1.74 
21.84±1.45 
76.35±2.50 

11.80±2.82 
 
3.80±1.15 
 
67.15±0.69 
38.17±1.52 
 
25.00±2.05 
 
26.35±1.20 
21.15±1.40 
76.45±2.05 

11.89±2.35 

3.65±1.23 

68.44±3.11 
38.55±3.35 

28.55±3.04 

26.75±1.05 
21.85±1.44 
76.83±3.72 

11.85±2.05 
 
3.52±1.27 
 
66.47±3.06 
39.05±2.45 
 
27.85±2.10 
 
25.73±2.14 
20.74±2.14 
75.04±3.44 

11.65±1.95 
 
3.62±0.91 

66.16±4.25 
38.52±2.42 

27.67±2.10 

25.24±1.66 
20.65±2.44 
75.07±3.76 

11.16±2.66 
 
4.01±1.68 
 
65.35±3.55 
39.55±3.05 
 
26.75±3.65 
 
25.12±1.44 
20.05±2.03 
75.84±3.34 

N=6. ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, 
ALP: Alkaline phosphatase, SIB: Serum total bilirubin, CB: Conj. 
bilirubin, TP: Total protein  
 
All the tissue sections obtained from the liver of 
experimental Wistar rats fed with the green tea extracts 
from 1% to 5% concentration were not different from 
tissues from the control animals. All the sections were 
essentially normal without any inflammatory lesion (Fig. 
1).  
 

 
 
Fig. 1 Photomicrographs (H&E X400) of liver tissues from control 
animals on normal diet and experimental animals treated with green tea 
extract. 
 

Discussion 
The liver is prone to xenobiotic-induced injury because of 
its central role in xenobiotic metabolism and its portal 
location within the circulatory system [18]. Green tea is 
not an exemption and its constituents will be acted upon 
by the cells of the liver. Tea is the most consumed 
beverage in the world and there are numerous reports of 
the health benefits of tea. There are also few reports of its 
hazard to health. Some of the beneficial effects of tea are 
its anti-inflammatory property [25], and its anticancer 
property [26]. Green tea has been used for the treatment of 
diarrhea, and typhoid [27,28], influenza virus, Herpes 
simplex [29, 30] and adenovirus [31]. Green tea catechins 
also have an inhibitory effect on Helicobacter pylori 
infection [32] and antifungal activity especially Candida 
albicans. Green tea has also been used in the preparation of 
a variety of foods, pharmaceutical preparations, dentifrices, 
and cosmetics [33].  
 
Although intraperitoneal injection of 100 mg 
epigallocatechin gallate/kg bodyweight into mice was said 
to increase plasma concentrations of alanine transaminase 
(ALT) and concentrations above 150 mg/kg were found to 
be lethal [34], we have not found this in oral 
administration of the extract in Wistar rats. However, there 
are reports of abnormally high concentrations of liver 
injury markers in a few patients who took green tea. In 
these patients, cessation of green tea consumption 
normalized liver function and resumption of green tea 
drinking again elevated these biomarkers [35, 36].  
 
A herbal medicinal product (Exolise) named AR25 
containing alcoholic extract of green tea is said to cause 
hepatic failures and had to the withdrawn from the market 
[13], this experiment could not establish the toxicity of 
green tea on the liver in Wistar rats as the histology and 
biochemical parameters were essentially normal. Perhaps 
the toxicity of AR25 was in the mode of preparation and 
extraction of the active ingredients in the tea or in the 
genetic makeup of such individuals.  
 
Green tea contains enzymes, proteins, carbohydrates such 
as cellulose, pectins, glucose, fructose, and sucrose; amino 
acids such as theanine, glutamic acid, tryptophan, glycine, 
serine, aspartic acid, tyrosine, valine, leucine, threonine, 
arginine, and lysine. It also contains minerals and trace 
elements such as calcium, magnesium, chromium, 
manganese, iron, copper, zinc, molybdenum, selenium, 
sodium, phosphorus, cobalt, strontium, nickel, potassium, 
fluorine, and aluminum; and trace amounts of lipids, sterols, 
vitamins (B, C, E), caffeine, theophylline, pigments and 
volatile compounds [37]. These may account for its many 
protective effects on the tissues of the body. The various 
concentrations of green tea administered to the rats had no 
adverse effects in the histology of the liver (Fig. 1) and the 
biomarkers (Table 1).  
 

Conclusion 
We conclude that sub chronic oral administration of green 
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tea up to 5% for 42 days has no effect on the liver 
biomarkers and the histology of the liver of Wistar rats. 
This study confirms previous biochemical experiments of 
green tea on hepatic cells [12,13], and we have 
corroborated these findings with normal histopathological 
observations. 
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