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ABSTRACT

To investigate the effect of tea polyphenols against oxidative status of
lipoprotein, thirty six male mice were used. Six groups of mice {5 each) were
assigned. Groups 1 and 2 (Gl and Gll} were served as negative and positive control
groups respectively. Groups 3 and 4 (Gill and GIV} drank black (12.5 gm/L) and
green (12.5gmiL) teas respectively, while groups 5 and 6 (GV and GWI) drank black
and green teas respectively and both were injected with cyclophosphamide (20
mg/kg body weight, i.p) for three consecutive days, {used also with Gil). The
experimental period extends for 73 days.

Results indicated that the bioactive ingredients of tea caused inhibition of
urine nitrite and hydroxytamine formation in tea drinking groups (Glll and GIV), while
liver cytochrome P450 decreased in green tea group {Gl). Also both teas lowered
the concenteration of plasma cholesterol, triglycerides {TG), low density lipoprotein
cholesterol (LDL}, and very fow density lipoprotein cholesterol {VLOL) lipid fractions,
whiie it increased the high density lipoprotein cholesterol (HDL}, in group GV. Total
antioxidant capacity (TAC) increased in all freated groups {(Glll, GlV, GV and GVI),
while it decreased in GHf. Meanwhile Thiobarbituric acid reactive substansces
{TBARS) showed significant reduction in both green tea treated groups (GIV and
GVl). In conclusion, both black and green teas polyphenols improved blood lipid
profile, strengthens biood plasma antioxidant capacity leading to decrease in
oxidation product levels TBARS, which demonstrated reduced oxidation reaction in
the body. This work also showed that teas supplementation were capable of
inhibiting the nitrosation of secondary amine.
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INTRODUCTION

Tea is particularly rich in polyphenols, including catechins, theafiavins
and thearubingins, which are thought to contribute to the health benefits of
tea. Tea polyphenols act as antioxidants in vitro by scavenging reactive
oxygen and nitrogen species and chelating redox-active transition metal ions
{Bailz and Jane, 2003 and Peterson et al, 2005).

Green and black tea are both high in catechins. These compounds are
powerful antioxidants, capable of rapid reduction of superoxide radical and
alkyl proxy radicals. Catechins may also repair vitamin E radicals. Such
potent antioxidant ability may be important in inhibiting the in-vivo oxidation of
LOL and VLDL and the subsequent atherogenesis (Vinson and BDabbagh,
19498). .

Oxidation of cholesterol fraction, in particular of low-density lipoprotein
(LDL} cholesterol, has been accepted as playing an important role in
atherosclerosis {Liu et al, 1992). Choleterol, Cholesterol esters and
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triglyceride components of the lipoprotein fractions can be oxidized by toxic
radicals and can lose their chemical structure and cellular functions (Durak et
al.,, 2004 and Gramza and korczak, 2005). Lipid peroxidation is accepted to
be a free radical process implicated in the formation of athreosclerosis (Wen
et al,, 1996), and the aldehyde products of lipid hydroperoxide breakdown to
be responsible for the madification of LDL apoprotein {Estrbaure et al., 1593).

Green tea extracts are described as preventive against induced
cancers in animals (Wang et al., 1991). Epigallocatechin gallate (EGCG), a
major constituent of green ea polyphenaglics, has been shown to inhibit the
promotion step of induced carcinogenesis in animals. Catechins are known to
be reactive towards nitrite (Bartsch et al., 1993). Since a major source for the
exposure of hurnans to carcinogenic nitrosodialkylamines is suspected to be
nitroso compounds formed in the digestive tract from dialkylamines and
nitrite, degradation of nitrite by dietary catechins may be regarded as a
possible protective measure against human exposure fo these carcinogenic
compounds (Tanaka et al., 1998).

The present study was designed to ascertain the beneficial role of tea
polyphenols against oxidative statu:z of lipoprotein and nitrite-derived health
hazards in male mice.

MATERIALS AND METHODS

1.Chemicals
Cyclophosphamide, thiobarbituric acid and all other chemicals used
were purchased from Sigma Chemical Company (Saint Louis, USA).

2, Animals

Thirty six male mice with average body weigh! of 25-30 gm were
obtained from Medical Research Institute, Alexandria University, Egypt, and
acclimated for two weeks prior to the experiment. They were assigned 1o six
groups and housed in Universal galvanized wire cages at room temperature
(22-25 °C) and in a photoperiod of 12 hrs/day. Animals were provided with a
commercial balanced dief.

3. Experimental design

Six groups of mice (6 each) were randomly assigned as: Group | (Gl)
served as control and injected with physiological saline, group Il (Gll) was
injected with cyclophosphamide (20 mgrkg boCy weight, i.p.} for three
consecutive days to induce oxidative stress, group Il {(Glll) drank black tea
(12.5 gm/L) and injected with physiological saline, group IV (GIV) drank green
tea (12.5 gm/L) and injecled with physiological saline, group V (GV) was
injected with cyclophosphamide (20 mg/kg body weight, i.p.) and drank black
tea, group VI (GVI) was injecled with cyclophosphamide (20 mg/kg body
weight, i.p.) and drank green tea. Urine was collected weekly (for nine weeks)
after 7 days post cyclophosphamide treatment, using metabolic cages.
Animals were decapitated at the end of the experimentai period (73 days).
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4. Tissue preparation
4.1. Preparation of liver microsomes ]

At the end of the treatmental period, mice were fasted for 24 hrs prior
to being sacrificed by cervical dislocation. The abdominal cavity was opened
immediately and liver was removed, washed with cold 0.1 M phosphate
buffer, pH 7.4, weighed and chilled on ice. All the following procedures were
carried out in cold conditions, A 33% (W/V) crude homogenate was prepared
in 0.1 M phosphate buffer, pH 7.4 by homogenization with a teflon pestle,
using 5 strokes. The crude homogenate was then centrifuged at 11,000 xg for
20 min at 4°C to remove the intact cells, nuclei and mitochondria. The
supematant solution was subsequently centrifuged at 105,00¢ xg for 60 min
at 4°C to sediment the microsomal peliet. The pellet was resuspended in 0.1
M phosphate buffer, pH 7.4, kept in ice bath and used as the enzyme source.
4.2. Separation of blood plasma

Blood samples were obtained by sacrificing the animals, and were
placed immediately on ice. Heparin was used as anticoagulant. Plasma was
obtained by centrifugation at 3,000 rpm for 20 min and then stored at —20°C
-until used for analysis.

5. Biochemical assays
5.1. Protein determination

Protein concentration of the hepatic microsomal fraction was
determined by the method of Lowery ef al. (1951).
5.2. Liver cytochrome P450

Liver microsomal cytochrome P450 was determined according to
Omura and Sato (1964), using molar extinction coefficient 1 em™ mM™
5.3. Blood biochemical assays

Blood plasma cholesterol was determined using commercial kits
obtained from Bio ADWIC, Egypt. Plasma triglyceride (TG) was determined
by triglyceride-GPO kits obtained from Pasteur Lab, Egypt, according to
McGowan ef ai (1983), Plasma low-density lipoprotein (LDL) and serum
high-density lipoprotein (HDL) were assayed using Biosystems reagents Kits,
Spain, according to Assman et al. (1984) and Biosystems reagents Kits,
Spain, according to Burstein et al. (1980), respectively. Plasma very low
density lipoprotein (VLDL) was calculated from triacylglycerols according to
Friedwald ef al {1972) who reported that VLDL is present in 2 concentration
equal to one fifth of triacylglycerols concentration in blood plasma of less
than 400 mg/dl. Thiobarbituric acid-reactive substances (TBARS), were
measured in blood plasma as described by Tapel and Zalkin (1959). The
color intensity of the TBARS reactants was measured at 532 Om and a molar
extinction coefficient of 156,000 cm™ M was used for calculation of the
concentration. Total antioxidant capacity was measured according to the
method of Koracevic ef af (2001) using commercial kits obtained from
Biodiagnostic Co., Egypt.
5.4. Urine biochemical assays

Hydroxylamine and nitrite in urine were determined using formation

of Azo-dye compound according to Feige! and Anger (1988).
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6. Statistical analyses

Statistical analyses were made to obtain the standard deviation and
standard errors of mean. The data for the treated animals were compared
with data for the control animals by using the Student's t-test SAS (2000).

RESULTS AND DISCUSSION

Nitrite represents a potential hazard because of its involvement in the
nitrosation reaction. The present study showed that tea polyphenols, in
particular green tea, were markedly reduced nitrite formation specially in the
last four weeks in urine samples (Figure 1).
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Fig 1: Effect of teas supplementation on nitrite (mg/l) formation in male
mice urine )
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It was noticed that cyclophosphamide (positive control) has no adverse effect
in regard with nitrite. The same trend was obsearved for hydroxyl amine,
where green tea polyphenols highly affected the inhibition of hydroxylamine
formation, also cyclophosphamide has no adverse effect towards
hydroxylamine (Figure 2). There are number of reports dealing with inhibition
of nitrosodiakylamine formation by dietary components (Barisch ef al., 1993).
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Fig 2: Effect of teas supplementation on hydroxylamine {mg/l)
formation in male mice urine.
(NS =p>0.05, *=p<0.05 * =p<0.01, ***= p <0.001)
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Regarding the lea extracts, Nakamura and Kawabata (1981) briefly described
the blocking ability of the extracts against N-nitrosodimethylamine (NDMA)
formation in vitro from dimethylamine and nitrite. The present study revealed
that tea polyphenaols, in parlicular green tea, is a powerful antioxidant capable
of rapid inhibiting formation of nitrite, which are involved in the nitrosation
reactiom with appropriate nitrosatable substrate (S) giving rise to the
formation of a potent of chemical carcinogens, the N-nitroso compounds,
most of which have induced tumors in many species of laboratory animals
tested, and in virtually every tissue (Schlag et al., 1982).

The same observation was indicated for hydroxylamine, where tea
polyphenoles were capable of reducing the formation of this hazardous
compound. Hydroxylamine clerivatives are formed in the liver and then
converied into glucuronide. The glucuronide conjugate is excreted in urine,
where the acidic pH can convert it back to hydroxylamine which is
rearranged to form nitrenium ioi: by a loss of water.

The electrophilic nitrenium ion can then reacl with nucleophilic targets
in urinary bladder epithelium (Kaldlubar et al., 1977).

The importance of nutrition in prolecting the living organisms from the
toxic effects of environmenlal carcinogens has recently been realized. Table
(1) revealed that the hepatic content of microsomal cytochrome P450 was
significantly (p<0.05) decreased by 33% in the group treated with green tea.
Meanwhile, cyclophosphamide significantly (p<0.05) increased this content
by 67% than that of the control group.

The cytochrome P450 enzymes are responsible for the oxidation of
xenobiotic chemicals inciuding drugs, pesticides and carcinogens. Inhibition
of cytochrome P450 system was found to be effective in protecting the liver
against the toxicity of a wide variety of toxic agents (Sheweita et al., 2001 and
Jorquera et af., 1996). Treatment of male mice with biack and green tea only
was found to decrease the hepatic content of cylochrome P450. Inhibition of
cytochrome P450 could protact the liver against the possible side effects of
cyclophosphamide. ’

The effect of tea polyphenols on cholesterol, triglycerides (TG), high
density lipoprotein cholesterol (HDL), low density lipoprotein cholesterol
(LDL), very low density lipoprotein cholesterol (VLDL) were also investigated.
Results presented in (Table 1) showed that black lea, green tea, black
tea+cyclophosphamide and green teat+cyclophosphamide treated groups
significantly (p<0.001) decreased the level of cholesterol by 29, 34, 32 and
38% respeclively. Triglycerides were significantly (p<0.001) decreased in the
same above mentioned groups by 25, 43, 28 and 35% respectively. HDL
was significantly (p<0.001) decreased in cyclophosphamide treated group by
36%, meanwhile black tea + cyclophosphamide significantly (p<0.001)
increased HDL by 27%. As shown in (Table 1}, both teas were powerful
inhibitors of LDL and VLDL.

Green tea was significantly better in vivo as antioxidant than black tea,
where the lotal antioxidant capacity (TAC) increased significantly (p<0.001) in
green and black tea treated groups compared with control by 78 and 41%
respectively (Table 1).

2714



1000, LO0>d=, S00>0=, 500<d=SN
2 000F 0471 1o €00 F €6Z | #nal00 F 2071 |, ¥00 F 28T 810 F 82 ) 410D F 262 | (onssy Bsjow (1) syvall
w€00F LLL | WC00 F 2EL [.0G0°0 F 68} |...000 F 6V | €10 F 98°0(0L'0 F 904 (yww) ovy
2Bl ZF VPZ [ aaa€8L F L'OZ ) L h F €12 |nbCC F 002 | wLS'Z F 0L | €T F L€ (Ip/Bws) Q0N
aBE'VF 0CE | 4na00' F GFG | 1aaG6'S F TOC | anabB€ F 026 |+auBBG F 2105|2624 F €141 (p/6w) 1q
enV9F €0 [.82G F GO | o CV'0 F 00K | 5,00'0 F 0CF | ..58°C F VEZ | V20 F 00 {(p/6w) 7aH
O LEF ZZL | w8 F VEL | waaGB F 901 |l F OVL [ WB2L F GO [ 27CL F o291 (/6w spusdijabl
el LF BOZ | oaal'bd F SZZ | 40alG F OIT |4mZCL F EET |, €6 F 82€ [60GL ¥ 62€ {"1p/Buw) fose)s81047)
nCL0F 90T (b0 F 2L | LI00 F IS1 | o600 F ¥0Z| LBL0 F 62€ 800 ¥ 227 |(umord Bwpow d) g5td WO
in9) uaain | (A9) doeig | (AD) Luoaun | (D) Lydeig | (D) damsed | (19} ionuod Jojawele

J. Agric. Sci, Mansoura Univ., 31 (5), May, 2006

(N3s F uealy) aoiw s1ew ur uonemxosad pidiy pue Ayioedes Juepixonue
reyo) ‘pidy ewseld poojq ‘0Strd OWOJL20JAD |ELIOSOLNIW JDANl Lo uwoleluowolddns seoy Jo sp00T L J|qEL

2715



El-Banna, Sabah G. et al.

Thiobarbituric acid reactive substansces (TBARS), which is an important
indicator of lipid peroxidation increased significantly (p<0.01) in
cyclophosphamide treated group, meanwhile green tea decreased this level
significantly (p<0.001) and comrected the damage caused by
cyclophosphamide as seen in Table (1).

As seen from the results, tea polypenols, in particular green tea which
represent the richest source of natural polyphenols. can lower blood
cholesterol level and can improve blood lipid profile o a significant extent. {t
also increased blood plasma antioxidant potential and decreased TBARS
level. All of these results showed that tea polyphenols exerted considerable
antioxidant power in vivo as well, and protecled cellular structures against
peroxidation. This high anticxidant potential of tea may be a resuit of its high
content of epicatechin and epigallocatechin gallate (Skrzydiewska et al.,
2002). Oxidation of cholesterol fractions (in particular, LDL) has been
accepted as playing an important role in atherosclerotic process (Liu ef al.,
1992), and because lipid peroxidation is a radial process implicated in this
formation (Wen el al., 1996). It has been proposed that extracts such as teas,
that are rich in antioxidant content may confer beneficial effects in this regard.
HDL has a protective function in the prevention of oxidation reaction and the
consumption of antioxidant potency (Durak et al., 2004). With respect to the
cholesterol lowering properly of tea polyphenols, it has been suggested that
some constituents (as tea epicatechins) may act as inhibitors of some
enzymes such as hydroxy methyl glutaryl CoA reductase, which participates
in cholesterol synthesis (Chan ef al., 1999).

In conclusion, the present work demonstrated that adding black and
green tea in drinking water to mice for 73 days lowered the concenteration of
lipid peroxidation products and increased the total antioxidant potential of the
liver and blood plasma and improving lipid profile, also these results may be
useful in evaluating the role of teas in the inhibition of tumor initiations.
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