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Abstract: Green tea consumed worldwide since earliest time considered beneficial to human health due to its 
specific metabolic activity along with antioxidant effect. This study was headed for investigate the effect of green 
tea on histoarchitecture and histochemistry as well as the fine structure of rat liver. For this purpose, male albino rats 
(Rattus norvegicus); 3 months age weighing between 100 –120 g were used. The animals group-housed six for each 
in wire mesh cages fed ad libitum divided into two groups: control and experimental group. The latter was divided 
into three subgroups; 1%, 1.5% and 3% green tea extract feeding animals. Green tea was received instead of 
drinking water for 25 days using feeding bottles. After the experimental period, the animals were sacrificed and liver 
pieces were prepared for both light and electron microscopic examination. The results depicted hypertrophied 
hepatocytes associated with cloudy swelling. There were some pyknotic and karyorrhectic hepatic nuclei in 
comparison to the control. Blood vessels appear congested and Blood sinusoids contracted. There was an indication 
of few collagen fibrils in the hepatic stroma. Hepatocytes had PAS positive deposits in their cytoplasm. 
Furthermore, hyalinization of the hepatocytes was distinct in the animal's liver feeding on higher doses. The 
ultrastructural results revealed destructed hepatocytic organelles as well as hypertrophied and irregular contoured 
hepatocytic nuclei. Moreover, many lipid droplets, few profiles of granular endoplasmic reticulum and destructed 
mitochondria in the hepatocytes cytoplasm were apparent especially after higher doses of treatment. Though, it was 
fulfilled that green tea consumption induced an alteration in the liver tissues and its fine structure as well as 
carbohydrate metabolism. Consequently, another aspect was providing into the cellular response of rat liver toward 
green tea extract property. It must be carefully using for it's harmfully outcome on long term. 
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1. Introduction 

Tea is one of the most widely consumed 
beverages in the world made from the leaves of 
Camellia sinensis L. species. Green tea is the non-
oxidized/non fermented product contains high 
quantities of several polyphenolic flavonoid 
compounds such as epicatechin, epicatechin gallate, 
epigallocatechin, and epigallocatechin gallate 
(EGCG) which reported to have antioxidant 
properties (Graham, 1992; Rice-Evens et al., 1996) 
well thought-out to maintain and improve health. It 
contains high quantities of an active compounds 
(catechin and caffeine) so as to might act to exert 
thermogenic and so an antiobesity action (Chantre 
and Lairon, 2002). It has anticarcinogenic activity 
(Stoner and Mukhtar, 1995; Zhen, 2002). Moreover, 
polyphenols because an active ingredients exhibit 
antioxidant and free radical scavenging properties 
showed cardioprotective, neuroprotective, 
antidiabetic, and antimicrobial properties (Liao et al., 
2001; Alschuler et al., 1998; Augustyniak et al., 
2005). Besides, EGCG prevents the ethanol induced 

hepatotoxicity and inhibits the development of the 
fatty liver and renal failure (Yokozawa et al., 1996 & 
2005; Yun et al., 2007). At the level of green tea 
extract, many researches reported that it have a 
benefit for human and protective against the diseases 
resembling treatment of arthritis, infection, and 
impaired immune function (Van et al., 1999). 
Moreover, it reduce cholesterol synthesis in liver 
(Bursill et al., 2007) and traditional decrease the 
severity of liver injury in association with lower 
concentrations of lipid peroxidation (Chen et al., 
2004; Duh et al., 2004). In addition, Kan et al. (2009) 
demonstrated that green tea extract have a protective 
against nephrotoxicity and oxidative damage in rat 
kidney induced by gentamicin.  
           In the period in-between, few researchers 
(McCormick et al., 1999; Stratton et al., 2000; Chang 
et al., 2003) have investigate the potential toxicity of 
green tea and polyphenols when administered at high 
doses, as a concentrated product. Although the 
potential biological effects and powerful antioxidant 
properties of green tea extracts (Vial et al., 2003 and 

mailto:ml_eldaly@yahoo.com
http://www.americanscience.org/


 ) 5(7;1120, Journal of American Science                                                         org.americanscience.www://http 

  

http://www.sciencepub.net/life                       lifesciencej@gmail.com 66

Bonkovsky, 2006) data regarding the hepatotoxicity 
effect are limited in the literature. There are no longer 
doubt that ingestion of concentrated extracts of 
Chinese green tea (C. sinensis) poses a real and 
growing risk to liver health (Jimenez-Saenz and 
Martinez-Sanchez, 2006) of which we require to be 
attentive. Additionally, the mechanisms of 
hepatotoxicity of that C. sinensis ought to have 
further investigation and its wide-spread consumption 
requires an increase attention by doctors and 
pharmacovigilance authorities (Javaid and 
Bonkovsky, 2006).        
         However, the data available are still not 
definitive for cellular and in vivo hepatotoxicity 
caused by green tea phenolic acids and catechins 
(Galati et al., 2006).  It was reported that green tea, 
like any active principle, needs to be used at the exact 
composition and the accurate posology to exert a 
pharmacologically significant effect (Chantre and 
Lairon, 2002).  
         Therefore, the aim of the current study was to 
investigate  the effect of green tea on the liver of rats, 
is it has a side effects at any hazard doses, especially  
it used in a further  attenuated studies as a protective 
antioxidant with no harmful material.  
 
2. Materials and Methods 
Green tea extract: 

Green tea (Kangra, Himanchal Pradesh, 
India and Lipton-Unilever, Englewood Cliffs, NJ, 
USA) was purchased locally packaged by the Egypt 
National Native Product sources. Green tea extract 
(GTE) was prepared according to Khan et al, (2009) 
by adding green tea (30 g) to 500ml of boiling water, 
steeped for 15–20 min. Infusion was cooled to room 
temperature and then filtered. The tea leaves were 
extracted a second time with 500ml of boiling water 
and filtered, and the two filtrates were combined to 
obtain 3% green tea extract (3 g tea leaves/100 ml 
water).This dietary treatment reflected a daily 
consumption of 3 cups of green tea by an adult 
weighing 70 kg. The resulting clear solution is 
similar to tea brews consumed by humans.  
        The used extract poured into the animals 
feeding bottles. The rats supplied with freshly 
prepared tea every morning.  
 
Animals and experimental design: 

Male albino rats (Rattus norvegicus) 
obtained from the National Research Center in 
Dukki, Cairo (N.R.C.), 3-4 months age weighing 
between 100 –120 g were used. The animals were 
housed in wire mesh cages fed ad libitum and 
allowed to adjust to the new environment for one 
week before starting the experiment. The rats were 
housed at 25 ± 2oC dark/light cycle. Animals were 

randomly divided into two experimental groups each 
of six animals as follows:  
1) Group I (control): Animals given standard diet and 

tap water.  
2) Group II (green tea extract): Animals given 

standard diet and green tea extract (GTE). This 
group divided into three subgroups so as to 
received GTE in three concentrations 1% , 1.5%  
and 3% ) instead of drinking water within a 
repeated dose for 25 days to determine the dose 
dependent effect. 

        After the experimental period, 24 hrs after the 
previous administration the animals were 
anesthesized under light ether, livers were removed 
and subjected to different studies.  
 
Preparation of Specimens: 

Small pieces of liver were fixed separately 
in 10% buffered neutral formalin for 24hrs. Tissues 
were processed and embedded in paraffin blocks. 
Paraffin sections were cut with at 5μ thickness, 
stained by routine hematoxylin and eosin stain and 
Crossman's Trichrome stain for evaluation of 
collagen fibers. Other sections prepared for periodic 
acid Schiff reaction intended for carbohydrates ( 
Bancroft and Stevens, 1990). The ready sections 
examined under a Zeiss light microscope.  
      For electron microscopy small pieces of 
liver were fixed in 2% glutaraldehyde fixative in 
0.1M Na- cacodylate buffer, pH 7.2, followed by 
three washes in the buffer, then post fixed during 1 h 
in 1% OsO4 in the same buffer, dehydrated, cleared 
and infiltrated within Resin. Ultra thin sections were 
stained with 2% uranyl acetate, followed by 
Reynold's lead citrate and examined with a Siemens 
ELMISKOP I or Zeizz M-109 Turbo electron 
microscope. 
 
3. Results:  

In control liver of rats, the hepatic tissue is 
formed of hepatic cords of normal healthy polyhedral 
hepatocytes having one or two vesicular nuclei, every 
with distinct one or more nucleoli. The blood 
sinusoids in between the hepatic cords are lined with 
flat endothelial cells and von Kupffer cells (Fig. 1). 
The distribution of collagenic fibers and fibrils could 
be distinguished with Crossmon's trichrome stain, 
while the hepatocytes took a reddish colour and the 
blood erythrocytes were orangiophilic (Fig. 2). The 
distribution of glycogen in the hepatocytes took the 
magenta colour after Periodic acid Schiff technique 
(PAS) (Fig. 3). 
         The hepatic tissue by the electron 
microscope (EM) revealed the ideal hepatocytes with 
normal mostly euchromatic nuclei and fewer nuclear 
heterochromatic contents  with apparent more 
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electron dense nucleoli with their associated 
heterochromatin, filamentous  and elongated 
mitochondria with their intact cristae (shelves), bile 
canaliculi between the adjacent hepatocytes, few lipid 
droplets, intact Golgi apparatus, free ribosomes, 
primary lysosomes mostly related to the bile 
canaliculi, secondary lysosomes, also few 
peroxisomes as also fine electron dense glycogen 
deposits(Fig. 4). 

In the rat liver, given 1% GTE for 
continuous 25 days instead of drinking water, the 
hepatic tissue revealed hepatocytes with, their 
cytoplasm exhibited cloudy swelling degeneration, 
and narrow blood sinusoids between the hepatic 
cords, congested blood vessels other than the 
sinusoids, there were some pyknotic and 
karyorrhectic hepatic nuclei (Fig.5). In comparison to 
the control, there were here depositions of few 
collagenic fibrils in the stroma (Fig.6). Most of 
hepatocytes revealed depleted glycogen from their 
cytoplasm, so few number of hepatocytes had PAS 
positive deposits in their cytoplasm, the hepatocytes 
exhibited hypertrophied pictures (Fig.7).  
         The ultrastructural picture of the hepatic 
tissue demonstrated many lipid droplets in the 
cytoplasm of the hepatocytes replacing the destructed 
hepatocytic organelles, hypertrophied hepatocytic 
nuclei (Fig. 8). Irregular contoured hepatocytic 
nuclei, few profiles of granular endoplasmic 
reticulum (gER); (Fig. 9), many lipid droplets and 
destructed mitochondria (Fig. 10). As well, were 
present large intact von Kupffer cells in the blood 
sinusoids (Fig. 11). 
        In the rat liver, given 1.5% GTE for 
continuous 25 days instead of drinking water, the 
hepatic tissue revealed very distinct hepatocytic 
vacuolar degeneration, some completely destructed  

hepatocytes and congested branches of portal vein 
were seen (Fig.12). Regarding the Crossmon's  
trichrome stain, it was clear that there were no 
collagen fibrils more than in control (Fig. 13). The 
hepatocytes had PAS +ve, some of the hepatocytes 
revealed vacuolar degeneration; those latter cells 
were deprived of glycogen deposition in their 
vacuolar cytoplasm (Fig. 14). 
        By EM, Some shrunken hepatocytes were in 
their way of degeneration and necrosis, had electron 
dense cytoplasm as a whole, numerous lipid droplets 
in their cytoplasm, decreased number of profiles of 
granular endoplasmic reticulum, few glycogen 
electron dense granules, many secondary lysosomes, 
destructed mitochondria, and widely spaced 
hepatocytes (Fig. 15). 

In the rat liver, given 3% GTE for 
continuous 25 days replacing by drinking water, the 
hepatic tissue showed frequent number of destructed 
and dead hepatocytes, numerous number of 
leucocytic infiltration in the portal areas, congested 
blood sinusoids (Fig. 16), less glycogen deposition 
but more hyalinization of PAS+ve in the hepatocytes, 
atrophied hepatocytes with smaller hypotrophied or 
smaller nuclei (Fig. 17). 
        By EM, the hepatic tissue showed severe 
destruction of the hepatocyte cytoplasmic organelles 
in many of the cells, many lipid droplets, the 
hepatocytes lost their microvilli in relation to the 
space of Disse, active large very distinct von Kupffer 
cells in the hepatic sinusoids (Fig. 18). In addition, 
there were exaggerated loss of the plasma membranes 
of some hepatocytes, extravasated neutrophils from 
sinusoids to the area of hepatocyte degeneration and 
destruction (Fig. 19).  
  

 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. l: Photomicrograph for a section in the control liver of rat, showing 
central vein (C), Hepatic cords (H), normal hepatocytes with vesicular 
nucleus (h), blood sinusoids (s) lined with endothelium and von Kupffer cells 
(k).  (H & E stain, X 400) 

 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.2: Photomicrograph for a section in the control liver of rat, showing 
distribution of collagen fibres and fibrils (in green), normal hepatocytes (h) 
and blood sinusoids (s), portal area (p). (Crossmon's trichrome stain, X 400) 
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Fig.3: Photomicrograph for a section in the control liver of rat, showing  
normal distribution of glycogen in the hepatocytes (in magenta colour), blood 
arteriole (ar), blood sinusoids (s). (PAS-technique, X 400) 

 

 
Fig.4: Electron micrograph for a section in the liver of control rat showing 
normal hepatocyte nucleus (N) and 2 nucleoli (nu), mitochondria (m), bile 
canaliculi (c ) and related lysosomes (s), granular endoplasmic reticulum 
(ER) in many profiles (ER), Golgi apparatus (G),  few lipid droplets (P), free 
ribosomes ( r ), secoundary lysosomes  (sc) and peroxisomes  (ox).(X 6000) 

 
Fig.5:  Photomicrograph for a section in the liver of rat  given 1% GTE for 
continuous 25 days instead of drinking water,  showing cloudy swelling of 
hepatocytes and their nuclei, the cells  are suffered from slight hydropic 
degeneration, narrow blood sinusoids (s) congested arteriole (ar), note 
pyknotic nucleus (p) and karyorrhectic nuclei (k) .( H & E stain, X 400). 

 
Fig.6 : Photomicrograph for a section in the liver of rat  given 1% GTE for 
continuous 25 days instead of drinking water showing, more deposition of 
collagen fibrils than control  (in green), leucocytic infiltration in the portal 
area (in), bile ducts (b), branches of hepatic arterioles (ar). (Crossmon's 
trichrome stain, X 400). 

 
Fig.7:  Histochemical detection of liver section of rat given 1% GTE for 
continuous 25 days instead in drinking water, showing distribution of 
glycogen in the hypertrophied hepatocytes in few amounts (in magenta 
colour), and the PAS positive reacted basal lamina of the branch of the 
hepatic arteriole (arrow). (PAS technique,  X 400). 

 

 
 
Fig.8: Electron micrograph for a section in the liver of rat given 1% GTE for 
continuous 25 days instead of drinking water, showing many lipid droplets of 
variable sizes (P) in the hepatocytes, replacing the destructed some 
organelles, hypertrophied hepatocytic nucleus (n) that is deviated to one side, 
few number of lysosomes (l) some in groups (d) were poured to the adjacent 
blood sinusoid, endothelial cell of blood sinusoid (e),  (X 6000). 

 
Fig.9 : Electron micrograph for a section in the liver of rat given 1% GTE for 
continuous 25 days  instead of drinking water,  showing secondary lysosomes  
(l) many lipid droplets,  irregular contour of hepatocytic nucleus (n), few 
granular ER profiles (ER),  cross sectioned  profiles of the endoplasmic 
reticulum cisternae (c ),  (X 8000). 

 
Fig.10: Electron micrograph for a section in the liver of rat given 1% GTE for 
continuous 25 days instead of drinking water, showing destructed 
mitochondria with many lipid droplets ( p ) at the region of the destructed 
mitochondria, distorted other mitochondria (m),  (X  8000). 
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Fig.11: Electron micrograph for a section in the liver of rat given 1% GTE for 
continuous 25 days  instead of drinking water, showing active intact von 
kupffer cell (k)in the hepatic sinusoid  (s), distorted mitochondria (m) and 
many lipid droplets (p),  (X 6000). 

 
Fig.12: Photomicrograph of hepatic histopathology in rat liver given 1.5% 
Green tea extract for continuous 25 days  instead of drinking water, 
displaying very distinct vacuolar degeneration of many hepatocytes  (arrows), 
congested branches of portal vein (co) in the portal area,  some degenerated 
hepatocytes and completely destructed or obscured (d),  (H & E stain, X400). 

 
Fig.13: Photomicrograph of hepatic histopathology in rat liver given 1.5% 
Green tea extract for continuous 25 days  instead of drinking water ,screening 
congested blood sinusoids and branch of hepatic arteriole (ar), degenerated 
hepatocytes  (d),  (Crossmon's trichrome stain, X 400). 

 

 
Fig.14: Histochemical examination of rat liver section given 1.5% Green tea 
extract for continuous 25 days  instead of drinking water, viewing 
accumulation of hypertrophied hepatocytic glycogen in their cytoplasm(in 
magenta colour), some hepatocytes were suffering from vacuolar 
degeneration and had no glycogen deposits,  (PAS-technique, X 400) 

 
Fig.15: Electron micrograph for a section in the liver of rat given 1.5% GTE 
for continuous 25 days instead of drinking water ,performance some affected 
shrunken hepatocytes  (1 & 2)  having electron dense cytoplasm with many 
lipid droplets (P), the latter were also present in the still active hepatocytes,  
mitochondria with destructed cristae (m),  primary lysosomes (l), bile 
canaliculi (c), decreased profiles of granular endoplasmic reticulum (ER), 
secondary lysosomes (sc),  widely spaced hepatocytes, many delicate electron 
dense glycogen deposits (g),  (X  8000). 

 
 
Fig.16: Photomicrograph for a section in the liver of rat given 3% GTE for 
continuous 25 days instead of drinking water, showing numerous number of 
leucocytic infiltration in the portal area of the hepatic tissue, hypotrophied 
nuclei, dead hepatocytes (d), congested blood sinusoids(s), (Crossmon's 
trichrome stain, X 400). 

 

 
Fig.17: Histochemical analysis of hepatocellular distribution of carbohydrates 
using periodic acid Schiff reaction in liver of rat given 3% GTE for 
continuous 25 days instead of drinking water; showing less storage of 
glycogen(in magenta colour) in the hepatocytes than in those of 1.5% GTE 
given, atrophied hepatocytes  with smaller hypotrophied nuclei, many dead 
hepatocytes(d),  (PAS-technique, X 400). 

 
Fig.18: Electron micrograph for a section in the liver of rat given 3% GTE for 
continuous 25 days instead of drinking water, showing  severe destruction for 
the cytoplasmic organelles  of many hepatocytes 1,2,3 & 4 that evinced also 
many lipid dropletrs  (p), the hepatocytes lost ther microvilli in the space of 
Disse (d),  the blood sinusoids evinced intact active  von kupffer 
cells(k),endothelium of the sinusoids (e), a lymphocyte (ly) in the sinusoid , 
(X 6000) 
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Fig.19: Electron photomicrograph corresponds to hepatocytes of rat given 3% GTE for continuous 25 days in drinking water ,showing exaggerated destructed 
hepatocytes (h)  that lost its cell membrane, the neighboring 3 hepatocytes 1,2 & 3 had electron dense cytoplasm , many lipid droplets(p), extravasated  
neutrophil  (n) to the area of hepatocyte degeneration,   blood vessel (bl), (X 8000) 

 
 
4. Discussion 
          Green tea is a natural antioxidant that have 
been used in the most enduring of food cultures-
Chinese and Japanese tea and to the safety concerns 
about nutrient supplements such as vitamin C., Vit. E 
and B-carotenes. Although these concerns still exist, 
consumption of naturally derived antioxidants such as 
green tea beverages and extract may a safer 
alternative and effective means of increasing the 
intake of  antioxidants, since each cup of green tea 
(100 ml) is reported to contain 50- 100 mg of 
polyphenols ( Luo et al.,1997). However, an ancient 
knowledge in traditional remedies does not always 
guarantee safety. There have been a number of 
available adverse events, including hepatic failure 
associated with human use of green tea extracts 
intended for its antioxidant (Gloro et al., 2005; Javaid 
and Bonkovsky, 2006; Jimenez-Saenz and Martinez-
Sanchez, 2006; Bjornsson and Olsson, 2007). 
Moreover, consumption of natural remedies which 
considered as food supplements need increase 
attention to prevent liver hepatotoxicity (Javaid and 
Bonkovsky, 2006). It was reported that in vitro 
treatment of rat hepatocytes with high concentration 
of epigallocatechin gallate (EGCG) reduced cell 
viability (Schmidt et al., 2005; Galati et al., 2006) 
and hence caused liver, kidney and gastrointestinal 
toxicity (Isbrucker et al. ,2006). 
        So, concerning the findings of the latter authors, 
the current work is coincident with their results, 
where the hepatocytes of rats showed hydropic 
degeneration and the cells appear larger than the 
hepatocytes of control due to cloudy swelling after 
1% GTE, also congested hepatic arterioles, and 
deprived hepatocytes from deposition of glycogen in 
their cytoplasm, leucocytic infiltration in the portal 
areas of the hepatic tissue. Moreover, the 
ultrastructural study revealed numerous secondary 
lysossomes, numerous lipid droplets; fewer profiles 
of granular endoplasmic reticulum, large intact and 

active von Kupffer cells and some distorted 
mitochondria, some of the hepatocytes nuclei were 
deviated to one side, few numbers of primary 
lysosomes. In vivo studies, Isbrucker et al., (2006) 
and Galati (2006) suggested that administration of 
high doses of the tea catechin, EGCG resulted in 
hepatotoxicity, so disagreeing with the finding of 
Bonkovsky (2006), Federico et al., (2007) and Sarma 
et al., (2008) who considered green tea is safe in a 
wide range of doses, but hepatotxicity was related to 
consumption of high does of tea-based dietary 
supplements. Consequently, the results of this work, 
after giving GTE by a concentration of 1.5%, the 
hepatic tissue evinced hepatocyte vacuolar 
degeneration followed by destructed some 
hepatocytes, congestion of hepatic arterioles and 
blood sinusoids apparent intact well-developed active 
Kupffer cells and few fibrin deposits in the hepatic 
stroma, more glycogen deposition in the hepatocytes 
cytoplasm in comparison to control. Other effects of 
similarly doses that tested in this study have been 
found by Elasrag (2010). The research focused his 
demonstration on mutation, chromosomal damage 
and necrosis in the liver and kidney. Furthermore, 
Lambert et al. (2007) added that gastrointestinal 
irritation associated with consumption of high doses 
of tea preparations. 
        From the view of the portal areas of the hepatic 
tissue which was also considered in this study, more 
leucocytic infiltrations and congested blood sinusoids 
were present. It might be due to inflammatory 
reaction and thrombosed capillaries a accompanied 
the necrosis of the hepatocytes (Cotran et al., 1999). 
In the other hand, the atrophied hepatocytes with 
smaller hypertrophied nuclei apparent in this study 
probably due to vascular damaged after ingestion of 
higher doses as reported by the same author. 
Moreover, at the level of tea ingredients, liver 
necrosis was associated with treatment of high 
concentrations of high doses of epigallocatechin 
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gallate (Schmidt et al., 2005; Goodin and 
Rosengren,2003) and catechin preparation up to 2000 
mg/kg induced chromosomal aberration (Ogura et al., 
2008). In converse, Manna et al. (2009) reported that 
tea polyphenol diminish the inflammatory response, 
proliferation and apoptosis in lung lesions on the 9th 
week of benzo[a] pyrene exposure.  
      According to this work, ingestion of the higher 
dose (3% GTE)   revealed depletion of glycogen in  
hepatocytes cytoplasm but lesser than lower dose i.e. 
dose dependant. It may possibly induced instability of 
metabolic enzymes related to glycogen storage. 
Hence, it previously reported that the polyphenols of 
GTE such as flavonoids and pyrogallol are potent 
inhebetors of the detoxifation enzyme COMT 
(Kdowakiet al., 2005) and catechin gallate, the major 
constituent in GTE were found to inhebits human 
COMT-mediate O-methyl translation of catechol 
estrogen with high potency (Nagai,2004). The 
mechanism by which green tea extract induces 
trouble in carbohydrate metabolism may by attributed 
to mitochondrial  toxicity and reactive oxygen 
species (ROS) formation by tea catechins which 
induced cytotoxic effects (Galati et al., 2006). The 
present data agreed with other work by  Broadhurst et 
al. (2000) and Kao et al. (2000) who found that 
glucose production inhibited by green tea leading to 
lower blood glucose level that is related to glycogen 
(PAS-positive) of the hepatocytes. Some authors 
reported that GTE polyphenols, epigalleatechi-3-
gallate was mimetic in that lowered blood glucose, 
while others approved that glucose-carrier transport 
through cell membrane (Waltner-Law et al., 2002). 
           Electron microscopic examination of rats liver 
cells after supplemented green tea in this study, 
revealed destruction of the mitochondrial cristae and 
somewhat decreased profiles of the granular ER 
besides wider blood sinusoids that carried neutrophils 
to the areas of destructed hepatocytes and their 
organelles. These changes were recognized especially 
after higher dose treatment. Hence, might be due to 
the bioavailability and oxidative stress induced by 
administration of high doses of the tea catechin 
EGCG (Maeta et al. (2007; Schmidt et al., 2005). 
Moreover, Arakawa et al. (2004) and Nakagawa et al. 
(2004) added that EGCG promotes apoptosis and has 
bactericidal activity which is qualified to its ability to 
reduce O2 to yield H2O2 
         The present data revealed trouble in several 
hepatocytes which denoted within electron dense 
cytoplasm and rich lipid droplets in accordance with 
Kan et al (2009) who reported significant increase of 
phospholipids after GT consumption. Furthermore, 
abundant of secondary lysosomes were apparent 
because of the attack of primary lysosomes to the 
degenerated cytoplasmic organelles of the 

hepatocytes. Kumar et al. (2005) reported that the 
increases in the number of autophagic vacuoles 
within the cell that contain fragments of cell 
components like mitochondria and endoplasmic 
reticulum at which the lysosomes discharge their 
hydrolytic contents This thought to connected to 
potential toxicity when green tea administered at high 
dose that previously confirmed by Change et al. 
(2003) and Stratton et al. (2000). 
       Since each model has its reverse, this work can 
be finish with the intention of GTE must supplement 
by one or two cups daily to be beneficially for 
human. In the main time, it was determined that 
polyphenols of GTE are exhibit antioxidant and free 
radical scavenging properties (Scott et al., 1993) but 
other searchers found to have  potent inhibitors of the 
detoxification enzyme (Kadowaki et al., 2005). 
Others sure those catechins are known to be unstable 
at neutral and basic pH and undergo oxidation 
leading to production of reactive oxygen species. 
Besides, EGCG has been reported to have both 
antioxidant and pro-oxidative activities (Sang et al., 
2005a) under certain conditions and may induce 
oxidative stress in vivo (Lambert et al., 2007 and 
Sang et al., 2005b).  Conversely, Bonkovsky (2006), 
Federico et al. (2007) and Sarma et al. (2008) found 
that green tea is safe in a wide range of doses. In this 
regard, Isbrucker et al. (2006) found that oral 
administration of green tea extract (Teavigo) to 
Bangle dogs for 13 weeks resulted in dose dependent 
toxicity and death, conditions that are supported by 
the findings of this work. 
 
5.  Conclusion:  

The repeated ingestion of highly 
concentrated up to 3% green tea extracts has its 
harmful effect on the liver tissues that are subjected 
to variable hazards due to hepatotoxicity from tea 
extract polyphenols, so it can be allowed to ingest 
GTE beverage in a low concentration and for one or 
two times a day, every one a cup of 100ml containing 
50-100mg of poly phenols, so to keep well the 
hepatic tissue. 
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