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 
Abstract—The objective of the present study was to investigate 

the effect of green tea extract on serum oxidant and antioxidant 
profile, liver and kidney function. 40 Friesian calves are included in 
this study and allocated into two groups: Group I (n=20) clinically 
healthy calves showing no clinical abnormalities, not receiving any 
treatment and served as control; group II (n=20) received green tea 
extract (GTE) for 30 days. Non-significant changes in blood urea 
nitrogen (BUN) were detected between groups, on contrary, serum 
creatinine and activities of liver enzymes aspartate transaminase 
(AST) and alanine transaminase (ALT) were significantly different 
between two groups. There were significant increases in the mean 
values of serum antioxidative parameters (total antioxidant capacity, 
catalase, superoxide dismutase, reduced glutathione and glutathione 
peroxidase) in group II. Whereas, the activity of lipid peroxidase 
significantly decreased in GTE treated calves when compared to 
control.  
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I. INTRODUCTION 

AMELIA sinensis plant; the source of green tea, grown in 
tropical and subtropical regions, is considered a popular 

drink in many countries for its many beneficial effects for 
human health [1]. Tea is mainly produced as four varieties; 
white (made from very young tea leaves or buds), green (made 
from mature unfermented leaves), oolong (from partially 
fermented leaves) and black (from fully fermented leaves) [2]. 
GTE has many benefits including anti-carcinogenic, anti-
inflammatory and anti-oxidative powers. Green tea minimizes 
the free radicals such as harmful oxygen species by chelating 
them [1]-[3]. GTE plays an important role in combating 
different micro-organisms as E. coli, Salmonella spp., Staph. 
aureus, some fungi and viruses [4].  

A large number of free radicals are continuously produced 
from body cells causing oxidative damage to internal organs. 
Excessive generation and/or inadequate removal of free 
radicals results in destructive, degenerative and irreversible 
damage to exposed cells [5].  

GTE acts as feed additive and supplement material for 
growing calves particularly during nursing periods. GTE plays 
effective role in controlling, prevention and minimization of 
respiratory and digestive disorders through inhibition of many 
pathogenic bacteria growth and balance of microflora of 
intestinal tract, reducing mortality rates [6]. Green tea 
(Camellia sinensis) contains many vitamins and trace 
elements. The main effective components of tea are called 
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green tea polyphenols (GTP). It has been known that GTP 
play an important role in removing of harmful reactive oxygen 
species generated from different tissues, that affect function of 
body cells [7]. Green tea is also characterized by its high 
flavonoid content (polyphenols), mainly catechins (20-30% of 
the dry weight). The major catechins are epigallocatechin 
gallate (EGCG), epigallocatechin (ECG), epicatechin gallate 
(ECG), gallocatechin (GC), and catechin (C). The largest 
proportion of active ingredients in green tea is EGCG [8] 
which has effective anti-oxidative properties. These C play an 
important role in disposal of free radicals produced from 
metabolism [9]. The objective of this experiment was to study 
the effect of green tea leaves extract on serum metabolites and 
oxidant and antioxidant properties in newborn Friesian calves. 

II. MATERIAL AND METHODS 

A. Animals 

Animals in the respective study were 40 Friesian calves 
average age 5-8±1.02 months and about 50-80±2.01 kg body 
weight, belonging to private farms in Behera Governorate, 
Egypt. Calves were thoroughly and clinically examined and 
classified into two groups: Group 1 contained 20 healthy 
calves free of diseases abnormalities and served as control. 
Group 2 included 20 calves that were supplied with one liter 
of GTE twice daily for one month. 

B. GTE 

GTE was prepared from China green tea and extracted 
according to the method described by [10].  

C. Blood Samples 

Blood samples were collected from jugular vein in plain test 
tubes, without anticoagulant for separation of the serum. Clear 
serums samples were transferred into clean, dry, sterile vials 
and were kept at -20 °C for later analysis. 

D. Serum Biochemical Analysis 

Activities of aspartate aminotransferase (AST) and alanine 
aminotransferase (ALT), creatinine were determined using kits 
supplied by Bio-labo, France according to method described 
by [11], [12], [13], respectively. Analysis of BUN was carried 
out by using commercial test kits supplied by Vitro Scient, 
Egypt according to method described by [14].  

E. Determination of Serum Oxidant and Antioxidant 
Profiles 

The following markers were analyzed using test kits 
supplied commercially by Bio-Diagnostic, Cairo, Egypt: 

Total antioxidant capacity (TAC) was determined according 
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to [15]; catalase according to [16]; MDA was measured by 
method of [17]; level of reduced glutathione was measured 
according to [18]; glutathione peroxidase (GSH-PX) was 
estimated according to [19] and SOD was estimated according 
to [20]. 

F. Statistical Analysis 

Results were statistically analyzed by SPSS [21]. The 
obtained results analyzed using ANOVA and significance was 
declared at p ˂ 0.01. 

III. RESULTS  

Results of biochemical observation of calves could be 
summarized as follows:  

The results of activity of AST and ALT in GTE treated 
calves decreased significantly (P ≤ 0.01) compared with 
control (Table I). 

 
TABLE I 

CONCENTRATION OF SERUM ALT, AST IN FRIESIAN CALVES SUPPLEMENTED 

WITH GTE (GROUP 2) AND CONTROL (GROUP 1) (MEAN± SE) 

Parameter 
Control  GTE 

Mean± SE Mean± SE 

 ALT (Iu/L) 32.14±2.03 27.76±2.01* 

 AST (Iu/L) 89.1±1.44 72.37±7.75* 

*Significant at P ≤ 0.01 
 

As shown in Table II, there were no significant changes in 
the values of BUN between the two groups while significant P 
≤ 0.01 decreases in serum creatinine were recorded in GTE 
group compared with control.  

 
TABLE II 

CONCENTRATION OF BUN AND CREATININE IN FRIESIAN CALVES 

SUPPLEMENTED WITH GTE (GROUP 2) AND CONTROL (GROUP 1) (MEAN± SE)  

Parameter 
CONTROL  GTE 

Mean± SE Mean± SE 

BUN (mg/dI) 23.04±1.84 23.5±1.43 

Creatinine (mg/dI) 1.27±0.15 1.07±0.09* 

*Significant at P ≤ 0.01 
 

There were significant P ≤ 0.01 increases in levels of TAC, 
catalase, GSH, GSH-PX and SOD activities in GTE group 
compared with control calves. On the other hand, there was a 
significant (P ≤ 0.01) decrease in the activity of lipid 
peroxidase in GTE calves compared with control.  

 
TABLE III 

OXIDANT AND ANTIOXIDANT PROFILE IN FRIESIAN CALVES SUPPLEMENTED 

WITH GTE AND CONTROL (MEAN± SEM) 

 
Parameter 

CONTROL GTE 

Mean± SE Mean± SE 

TAC (mmol/ml) 1.75±0.15 2.45±0.20* 

Catalase (U/L) 2355.7±75.1 3121.8±131.2* 

MDA (mmol/ml) 1.89±0.045 1.48±0.07* 

GSH (mmol/ml) 8.18±0.31 9.06±0.091* 

GSH-PX (U/L) 214.4±2.01 247.8±3.12* 

SOD (U/ml) 329.4±9.24 424.5±16.01* 

*Significant at P ≤ 0.01 

IV. DISCUSSION 

Researches performed on animals models showed that the 
GTE has antioxidative, antiviral and antibacterial properties 
[22]. AST and ALT enzymes’ levels may be increased due to 
hepatic cellular damage followed by leakage of these enzymes 
from liver cytosol into the circulation, so calves administered 
with GTE showed an increase of internal antioxidative power; 
this enhanced the liver cells for combating the harmful effects 
of oxidative impurities that might negatively affect liver cells.  

The obtained results showed a significant drop in the AST 
and ALT activities in GTE group. These results are in 
agreement with [23] who recorded significant decrease in 
serum activities of AST and ALT in animals supplied with 
GTE; this may be due to ability of GTE to prevent oxidation 
of liver cell membranes, with subsequent prevention of 
leakage of liver enzymes into circulation. Polyphenols are 
known to protect different organs of the body from oxidative 
damage, particularly liver and kidney [24].  

In the present study, no significant changes were recorded 
in the values of BUN in both groups. The significant decrease 
in serum creatinine in GTE group compared with control is 
not identical to those values obtained by [25]; who indicated 
that GTE supplementation maintains the creatinine level in the 
serum. Green tea Cs protect the brain, liver and kidney from 
lipid peroxidation injury [24]. Moreover, GTE protects against 
alcohol induced liver and serum lipid peroxidation [26] and 
gentamicin induced oxidative stress in kidney [27] in a rat 
model. 

The oxidative stress and oxidative damage of body cells is 
controlled by antioxidative power supplied from some 
enzymes such as superoxide dismutase, catalase, GSH-Px and 
glutathione reductase and non-enzymatic compounds located 
intracellular and extracellular fluids including some vitamins, 
trace elements that participate in some enzymes, such as 
copper, selenium and zinc. High proportion of free radicals as 
reactive oxygen species with minimal production of 
antioxidative components create a state of imbalance inside 
cells, leading to harmful oxidative damages to tissues [28]. 

Green tea (Camellia sinensis) has gained considerable 
attention as an antioxidant agent [29]. The antioxidative power 
produced from GTE is enough for combating the oxidative 
damages produced from reactive oxygen species and other 
harmful free radicals. An imbalance between antioxidants and 
reactive oxygen species results in oxidative stress, leading to 
cellular damage [30]. The harmful effects of oxidative stress 
to body cells not only controlled by substances possess 
antioxidative properties as GTE or its C but also protected by 
other substances within cells. All cooperate with each other 
for tissue protection as tocopherols, ascorbic acid, selenium 
containing enzymes (GSH-PX and catalase) and copper 
containing enzymes (superoxide dismutase [31]. In vivo 
studies showed that green tea C increase total plasma 
antioxidant activity [32]. 

Regulation of the synthesis of intracellular glutathione, 
GSH-PX activity and reduction of oxidation inside 
mitochondria may be achieved by dietary polyphenols which 
possess potent antioxidative properties. The greatest effect of 
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body antioxidative defense is due to glutathione [33]. GTE 
supplementation to animal models during times of oxidative 
stress has also been shown to increase activities of antioxidant, 
specifically GSH-PX, and increase concentrations of 
glutathione [34]. Data obtained by [35] showed increased 
glutathione activity following ex vivo treatment of 
erythrocytes with GTE or dietary supplementation of 
polyphenol-mixture containing green tea. 

Calves treated with GTE showed significant increases in the 
mean values of TAC, catalase activity, reduced glutathione 
activity and super oxide dismutase activity and these calves 
recorded significant decrease in oxidative stress represented 
by significant lowering in lipid peroxidase (MDA activity) 
when compared with control calves. GTE participates in 
increasing the levels of tissues antioxidants; these play an 
important role in cell protection from ROS [36], particularly in 
presence of optimum and enough levels of vitamin E and C, 
and antioxidative enzymes [37]. In vivo studies showed that 
green tea Cs increase total plasma antioxidant activity [32]. 
GTE flavonoids enhance the level of glutathione and GSH-PX 
[34], these also recorded in rat model treated with GTE [36]. 
In our study, significant increases in catalase activities and 
GSH-PX were recorded in contrast to that observed by [37] 
which reported that green tea supplementation showed no 
effects in activities of GSH-PX or catalase. In contrary 
obtained data coincide with the one recorded by [26], where 
reactive oxygen species. are neutralized by SOD and catalase, 
that were further improved and enhanced by addition of GTE 
[38].  

Administration of GTE by friesian calves makes a 
significant drop in malondialdehyde (MDA) a marker of 
harmful oxidative stress, these results coincides with that 
previously observed by [32], [38]. GTE could protect low 
density lipoprotein against peroxidation [32]. The obtained 
results are in accordance with those reported by [23], who 
administered rats with GTE for consecutive 14 days and 
observed declined kidney and liver peroxidation and decreased  
MDA within treated rats compared to controls. These explain 
the beneficial effect of GTE on increasing efficiency of liver 
and kidney function. 

V. CONCLUSION AND RECOMMENDATIONS 

GTE has effective antioxidant properties that are useful in 
combating the oxidative stress and damage produced from 
cellular metabolism, so GTE may be given to animals as feed 
additive to improve their health, performance and production. 
Further research is needed to evaluate the beneficial role of 
GTE in systemic diseases affecting animals.  
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