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ABSTRACT

The present study was conducted to evaluate the effect of green tea on
albino rats for a long period (120 days), and the interaction between the green tea
supplementation in the presence of ADI dose of pesticide toxicity induced from
Profenofos pesticide. To achieve this, 48 maie albino rats with similar weights and
ages were used in the present study, and were divided into four groups as follows:
first group used as control {non treated); second group (treated with aquecus green
tea extract GTE); third group treated with pesticide (ADI dose) and fourth group
treated with both GTE and ADI dose of pesticide. Data obtained revealed that.green
tea supplementation have a positive potential effect against pesticide toxicity.
Nevertheless, it improves the biochemical plasma parameters either alone or
combined with pesticide.
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INTRODUCTION

Tea is one of the most popular beverages consumed world wide.
Tea, from the plant Camellia sinensis, is consumed in different parts of the
world as green or black tea. Green or black tea are processed differently
during manufacturing. To preduce green tea, freshly harvested leaves are
steamed to prevent fermentation, yielding a dry, stable product (Crespy and
Williamson 2004).

Human are continuously exposed to various kinds of environmental
chemicals such as pesticides, Food additives, industrial chemicals and other
undesirable contaminants in the air, food, soil, consumer products and
drinking water (Hasegawa et al., 1995).

Green tea is a very rich source of catechin flavonoids; (-)epicatechin,
{-) epicatechin gallate, (-)epigallocatechin and (-)epigallocatechingallate which
are condensed during manufacturing of black tea. These compounds have
been shown to exert protective effects on many kinds of chemical-induced
tumorigenesis in organs/tissues such as the skin, forestomach, lung, liver and
large intestine (Katiyar et a/.,1992, 1993, and 1999, Yin Pingzhang et af.,
1994}

The majority of xenobiotics that enter the body tissues are lipophillic,
a property that enables them to penetrate lipid membranes and to be
transported by iipoproteins in the body fiuids.

Profenofos is a broad-spectrum organophosphours insecticide and
acaricide is still used in a wide scale and used widely for agricultural and
household purposes. Moreover, samples treated with subleathai concent-
rations of Profenofos revealed satallite associations and chromatide breaks
and gaps, indicating its effect on chromosomes {Prabhavathy et al., 2006).
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“Profenofos is neurotoxic and alters the apparent Km values widely in a
concentration-dependent manner, resulting in a competitive type of inhibition
(Venkateswara et al., 2003).

The current work was achieved to elucidate and predict whether
green tea might exert preventive effects on pesticide toxicity induced by oral
administration of Profenofos pesticide parallel with daily intake of green tea
extract for a long period (120 days) on male albino rats.

MATERIALS AND METHODS

Experimental Materials:
Green Tea and extraction

Green tea were purchased from Agricultural Spices and Medicinal
Plants Co. (Harras), Cairo, Egypt. Powdered sample from green tea extracted
with pre-boiled water for 10 minutes at room temperature, then the extract
was filtered.

Pesticide: Profenofos:

IUPAC name : O-{-4-bromo-2-chlorophenol)-O-ethy!-S-n-propyl phosphorothicate
Commion name: Profenofos.

Trade name : Curacron,Selecron, Senofos.

Molecular formula: C11H15BrCIO3PS
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Chemical structure

Experimentai Protocol:
Animal maintenance:

The present study inciuded 48 male albino rats (190 + 10 g). Animals
were brought from the stock of animal house National Organization for Drug
Control and Research (NODCARY), Giza Egypt. The animals were kept under
normal environmental conditions, housed in stainless steel wire bottomed
cages, 21 2°C, humidity 60% and 12-hour light/dark cycle for two weeks
before the initiation of the experiment. The animals were allowed free access
to water and fed on standard diet.

Treatments:

After acclimation to laboratory conditions, the animals were divided
into 4 groups {12 rats each) as follows: the first group, controi, fed only on
basal diet; the second group, orally intubated with green tea extract (dose
calcuiated according to Paget and Barnes, 1964); the third group, Pesticide
group treated with Profenofos with ADI dose; the fourth group treated with
both GTE & ADI and considered the interaction group between pesticide and
green tea to evaluate the protective effect of green tea and the adverse effect
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of Profenofos (ADI dose). This dose represents the Acceptable Daily Intake
(ADI) {0.063 mg / kg b.w.] as a low dose. The experiment employed daily an
oral administration of ADI dose of pesticide after one hour of oral
administration of green tea extract (except two days weekly) for 120 days
{(four months).

Profenofos (Dose)
Acceptable Daily Intake (ADI) per kilogram rats body weight (b.W.)

[0.063 mg/kg b.w. rats]

Green Tea {Dose)
[0.7 g/kg b.w. rats]

Blood Sampling:

Rats were ether-anesthetized, and then biood samples were collected in
heparinized centrifuge tubes from retirobulbar venous plexus by the mean of
fine capillary glass tubing in accordance with the procedure of Schermer,
(1967). Plasma was separated after centrifugation at 5000 rpm and kept in
refrigerator until used for biochemical analysis.

Biochemical Markers

Blood and Plasma parameters were subjected to analysis according
to the following methods. Blood Haemoglobin (Hb) measured according to the
method described by Van-Kampen and Zijlstra (1961) using Randox
Company kits. Plasma total protein was measured according to Doumas
(1975). Activity of cholinesterase was determined by the method adopted by
Elleman et al. (1961) using kits QCA Co, Spain. Activity of alkaline
phosphatase was determined by the method adopted by Hausman st al.
(1967) using kits QCA Co, Spain. Albumin concentration was determined
according to the methcd described by Doumas et al. (1971) using kits
Human Co, Germany. Plasma urea was determined according to the method
described by Tobacco et al. (1979) using kits Human Company, Germany.
Creatinine was determined according to the method described by Tietz,
(1995) using kits Cromatest Company. Creatine kinase activity was
determined according to the method described by Schumann, (2003) using
kits Human Company, Germany. Total lipid was carried out according to the
method of Knight, et al., (1972). Total cholesterol was determined according
to the method described by Schettler and Nussel (1975) using kits Human
Company, Germany. Triglycerides were determined according to the method
desciibed by Schettler and Nussel (1975) using kits Human Company,
Germany. HDL-cholesterol was determined according to the method
described by Gordon, et al. (1977) using kits Human Company, Germany.
The glucose was determined according to the method described by Trinder,
{1969) using Kits Spinreact Company, Spain. Glutathione (GSH) level in the
whole blood was determined according to the method of Beutler, et a/. (1963).
Statistical analysis:

Data were statistically analyzed according to the method of Gad and
Weil {(1989).
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RESULTS AND DISCUSSION

Effect of Green Tea Extract (GTE), Pesticide administration and the
interaction between GTE-Pesticide on:
Body weight

Data represented in Fig.1 showed that body weight gain of control
group was reveaied higher values among all treated groups through
experimental periods and elevated with time. On the other hand, green tea
administration resulted in significant decrease in all experimental periods
except the first one. The same trend was shown with pesticide treatment but
the lowering was more than that found in green tea group. However, in GT-
Pesticide (forth group) showed that green tea extract could elevate body
weight to reach the green tea body weight line. Generally green tea restore
the lowering in body weight gain which found due to pesticide treatment and
improve body weight gain in the fourth group (GT-Pesticide interaction group).

160

120

1st Month 2nd Month 3rd &‘Innth 4th Month
Fig. 1. Body Weight Gain for Control, Green Tea, Pesticide Profenofos
and GT-Pesticide Groups through four months.Organs weight
(Liver & Kidney)

Liver weight

Fig.(1) illustrated the liver weight of groups under this study. Liver
weight was not significantly affected due to green tea treatment. However,
little reduction was found in the liver weight of pesticide group, but this
reduction is not a significant reduction. Generally, this reduction was decayed
and restored due to the oral administration of GTE associated with pesticide
AD] dose in a combined group. This means that GT could prevent or maintain
liver weight without affected or reduced by pesticide toxicity in ADI dose.
These results are coincided with Crespy and Wiliamson (2004) who
mentioned that there are some previous studies reported that GT prevents
hepatotoxicity.
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Kidney weight

Regarding to Kidney weight (Fig.2), it is shown that kidney was
markedly affected with oral administration of pesticide ADI dose which
reflected in significant reduction of kidney weight among all groups, in
comparison with control group. In contrary, oral administration of GTE
resulted in little elevation in kidney weight corresponding to control group.
However, GTE-Pesticide interaction showed significant increase in kidney
weight. The increase of kidney weight in this case pointed out to the biorole of
green tea in inhibiting the reduction effect of pesticide in ADI dose group.
Also, these data indicate to the power activity of green tea in stopping the
reduction firstly and led to some enlarge in kidney weight secondly. This role
could be taken under consideration especially the weight of kidney increased
more than both control and green tea groups, which means that GT was more
effective in the presence of pesticide ADI dose to increase kidney weight
rather than alone; or may be due to the more effort of kidney to remove the
pesticide and filter the blood from toxic molecules and the metabolites of
pesticide.
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Fig.2. Correlation between Liver and Kidney weight responsive to green

tea extract and pesticide toxicity and the interaction between

green tea and pesticide through four months

Effect of Green Tea Extract (GTE), Pesticide administration and the
GTE-Pesticide interaction on Biochemical Markers:
Blood Haemoglobin (Hb)

Data represented in Table (1) revealed that blood haemoglobin was
not affected with green tea extract (GTE) during experimental periods except
some reduction was observed in first period. On the other hand, significant
decrease in haemoglobin levels was found due to pesticide treatment in both
pesticide and GT-Pesticide groups in 2nd & 3rd periods. However, GTE could
not restore this lowering in these two periods. Meanwnhile the last period
showed significant increase of hemoglobin in both groups. These results are
in accordance with Chin et al. (1982) who reported that oxidative stress has
been shown to cause changes in the structure and function of haemoglobin.
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Plasma Glucose

Data in Table {1) showed that plasma glucose increased with time,
while GT supplementation induced decrease in plasma glucose and this
decrease at fourth period was statistically significant. Meanwhile in Eesticide
group, sugnlf icant lowering in plasma giucose was observed in 1% & 4" period,
but in 3 period plasma glucose increased significantly. This disturbance
effect may be due to pesticide toxicity in plasma glucose. The same trend
was found due to GT-Pesticide interaction.

Table (1). Effect of Green Tea Extract, Profenofos pesticide and GTE-
Profenofos interaction on plasma Hemoglobin and Glucose
of maie aibino rats through four months.

Parameter Month Control Green Tea Pesticide (AD!) GTE-Pesticide
Haemoglobin 1 1420+ 029 13.11£029* 13852027 1476108
{g/dh 2 13.78+048 1237+043 11561022 11.13+021*

3 1450 +0.54 14152048 1293+0.19* 12161024
4 13.89+0.76 1293+0.17 1825+0.51* 16.94+0.35"
Glucose 1 9894 +243 94991209 83881405 10599+4.22
{mg/dh 2 104.32+391 9269+424 96641619 104.05+4.15
3 97761406 104081456 11232+14 116871203
4 11663 +£3.92 10564 £+1.61 D464+684 87971263

All data were expressed as mean t SE * significant effect p> 0.05 ** Highly significant p>
0.05

Total protein (TP)

Table {2) showed that plasma total proteins were approximately given
the same values in GT group in comparison to control, except the first period
which showed a higher increase in TP level. On the other hand, pesticide
treatment resu!ted in some increase in TP while significant decrease was
observed in 4" period. Meanwhile, the previous significant lowering was
restore to be close to control value due to GTE treatment as it is shown in

Table (2).

Albumin

Data obtained in Table (2) showed that plasma albumin was close to
control group in 1%, 2™, and 3" periods. Respecting to 4™ period, it is found
that green tea extract resulted in significant increase in plasma albumin ievel
which means the potential effect of green tea in enhancement the
biosynthesis of albumin and the healthy role of green tea in this state.
However, pesticide showed msngmﬁcant effect on albumin level, despite littie
increase was found in 1% and 4" periods. The interaction between GT-
Pesticide showed significant increase in 3 & 4" periods.

Reduced Giutathione (GSH)

Data obtained in Table (2) showed that GSH was decreased with time
duration in control group. While green tea treatment revealed significant
increase in GSH level in fourth period. On the other hand, the pesticide led to
lowering GSH level significantly in all periods, except the 2™ period.
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However, the interaction between GT-Pesticide resulted in restoring this
adverse effect whereas GSH level was generally raised and this elevation
was significant appeared in the 4™ period. This means that pesticide has
effect on GSH synthesis or led to GSH utilization due the toxicity effect,
Inversely GT has inverse effect to this lowering, that improves and elevates
reduced glutathione level in rats.

Table (2). Effect of Green Tea Extract, Profenofos pesticide and GTE-
Profenofos interaction on plasma Albumin, Total Protein
and Reduced Glutathione of male albino rats through four

months.
Parameter Month Control Green Tea Pesticide GTE-
{(ADI} Pesticide
Albumin 1 3.80+£043 3.61£0.51 4.60% 0.59 4.04 +0.55
(g/dl) 2 4.29+ 0.17 436+ 0.38 4.18+£0.19 3.59+ 0.21
3 4701008 4.79+ 0.08 463005 5.23z 0.19*
4 3.81£0.15 464+ 0.12* 411+ 0.11 4.56+ 0.20*
Total 1 6.05+0.18 7.58 +0.71 6.63 £ 0.60 5.25+0.69
Protein
(g/dl) 2 5.88 £ 0.47 6.01 £ 0.49 6.29+0.32 5.96 + 0.59
3 8.20+089 8.30+0.20 8.70£0.22 7.41 +0.40
4 8.60 +0.15 801+£019 640+0.15* 7.62+0.39
Reduced 1 516+£019 4921044 278:020° 3706
Glutathion 2 489 + 047 487 £0.19 5.45+0.38 547 +0.72
e
{mg/dl) 3 20+0M 1.78+0.20 1.01 £0.07 1.72+0.13
4 291017 388+020" 1611008 6.7 + 0.06*

All data were expressed as mean  SE * significant effect p> 0.05 ** Highly significant p>
0.05

Correlation between Plasma Total Protein & GSH

Correlation between plasma total protein and reduced glutathione is
ilustrated in Fig. (3). It has pointed out that GSH correlated with total protein,
whereas indicators to the increasing in total protein and to high synthesis in
GSH which reflect in restore the toxic effect of pesticide. Also, it is interesting
to found that green tea is enhanced GSH level more than control, which
means that most of protein in this state synthesis proceed toward GSH to
face pesticide toxicity.
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Fig.3. Correlation between plasma GSH-Total Protein responsive to
green tea extract and pesticide toxicity and the interaction
between green tea and pesticide through four months.

Enzymes activity
Cholinesterase (ChE)

Data in Table (3) showed that cholinesterase was generally lowered
due to GTE or pesticide treatment or the interaction between them, but the
lowering of acetylcholine esterase was different in all cases. The lowering
effect was statistically significant in 2™ and 4" period; meanwhile lowering in
pesticide group in 4" period was insignificant.

Alkaline Phospatase (ALK)

Data in Table (3) showed that GTE administration led to significant
increase of ALP activity in 2™ period and significant decrease in 4" period.
This change indicates to that alkaline phosphatase firstly temporary was
raised then finally lowered at the end of experiment. On the other hand,
pesticide treatment resulted in significant increase in ALP level at 1%, 2™ and
3™ periods, while the ALK was similar to control at the end of experiment.
However, GT-Pesticide interaction treatment resulted in significant increase at
1 period, despite some decrease was found in the latest period, but it is
statisticaily insignificant.

Creatine Kinase (CK)

Data in Table (3) showed that CK was increased in 1* period in
control rats compared with 2™ 3™ and 4" periods. Meanwhile, some
decrease of CK was noticed through all periods in GT group, but it is
insignificant. Regarding to CK values due to pesticide toxicity it is observed
that pesticide was resulted in opposite trend corresponding to control in all
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experimental perlods Finally, the vaiues were settled and being s:gnn" cantly
lowered at 3™ period. Meanwhile, the value was insignificant at 4™ period
which may be represents some adaptatnon of rats to pesticide toxicity after
long time (120 days). Moreover, data in Tabie (3) obviousiy showed that GTE
resuited in restoring, and returning CK value to be close to control value at 2™
and 3™ period. However, significant increase was found in 4™ period. This
increase may be attributed to the high accumulation of pesticide toxicity with
time after 120 days.

Table (3). Effect of Green Tea Extract, Profenofos pesticide and GTE-
Profenofos interaction on plasma enzymatic activity of male
albino rats through four months.

Parameter Month Control Green Tea Pesticide (ADl) GT-Pesticide
Cholinesterase 1 397.25+17.03 32257 £+ 3509 37536+ 14.84 40469515
(UL 2 407.44 £ 449 197.07 £51.18* 21583 £52.67 112.61 + 32.67"

3 408.2+27.36 387.87£21.07 380.05+20.78 384.74 + 39.67
4 412.02 £ 25.89 154.84 £ 19.86" 333.13+£49.98 228.74 + 15.52*
Alkaline i 10074+ 278 9692+£893 155.1+£4.27* 140.68 + 14.43*
Phosphatase 2 72.2415.05 106.8+ 0.7 132991794 07.03+12.19
(LIL) 3 12143+ 1179 127911239 16439+ 11.84" 13298+ 12.39
4 89.03+11.16 66.69+6.04% 9421196 61.77+7.12
Creatine kinase 1 1305+ 13.65 973+32 112782131 11491+ 9.91
{U/L) 2 777477 72.97 £ 2.09 9951+ 96 7961419
3 89+96 7463+25 51.75+387" 8956112
4 59.7 £ 7.56 430976 5086+ 1.2 87.9+3.23*

All data were expressed as mean ¢ SE * significant effect P< 0.05 & * Highly significant
P< 0.01

Correlation between Plasma Acetylcholinesterase &
Alkaline Phosphatase

The correlation between Plasma Acetylcholinesterase & Alkaiine
Phosphatase revealed that both green tea and pesticide lowered AChE
activity which means that green tea is similar to pesticide effect on AChE
activity, but the effect is not the same. This observation could be interpret
through showing the alkaline phosphatase activity which raised in pesticide
that mean toxic effect, while at the same time alkaline phosphatase not
elevated in green tea treatment which mean the safety effect. On other words
green tea lower AChE which reflect on enhancement body function, while
pesticide Jowering is a toxic effect because the target is different in these two
cases. These results are in accordance with Okeflo, (2004), they found that
both green and black tea inhibited the activity of enzyme acetylcholinesterase
{ACHE), which breaks down the chemical messenger or neurtransmitter,
acetylcholine that dropped in Alzheimer disease. They also added that tea
could improve memory which may lead to the development of a new
treatment for a form of dementia, which affects an estimated ten million
people worldewide.
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Fig.4.Correlation between plasma AChE and Alkaline phosphatase
responsive to green tea extract and pesticide toxicity and the
interaction between green tea and pesticide through four months.

#

Lipid profile
Total Lipids (TL)

Data In Table (4) revealed that total lipids were increased with time,
while green tea reduced this elevation significantly in all periods through
experimental time. On the other hand, the pesticide treatment lowered total
lipids in all period except the second period was not significantly affected.
However, the interaction between GT-Pesticide resulted in significant lowering
in both 3™ and 4™ periods.

Triglycerides (TG)

Data in Table (4) showed that TG was increased with time, while GTE
administration led to decrease TG significantly in 4™ period. That means GT
effect was markedly shown with long period not short time. On the other hand,
TG was not affected with ADI dose of pesticide through experimental time.
Meanwhile, the interaction between GTE and pesticide revealed significant
decrease found in all periods except the first one. This result indicates that
GT was respansible to this lowering mainly rather than the pesticide effect.

Total Cholestersl (TC)

Regarding to Table (4), it is shown that total cholesterol was
not changed significantly with time during experimental period in control rats
group. Meanwhile, GTE resulted in TC reduction significantly in all periods
except in the second period some lowering was found, but it is not statistically
significant. On the other hand, pesticide treatment showed that total
cholesterol was not significantly affected. Meanwhile, GT-Pesticide
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combination led to significant lowering in total cholesterol in ail periods except
the first one. This means that green tea has lowering capability towards total
cholesterol. These resuits confirmed that green tea has more effect on
lowering total cholesterol with long time.

HDL-Cholesterol (HDL-C)

Respecting HDL-C (Table, 3) it has been found that HDL C was
increased due to GT supplementation especially at the 3" and 4 period,
However, pesticide resulted in significant reduction in HDL-C at 4" period.
This harmful in this state was restore due to GT supplementation whereas
HDL-C was increased due to interaction effect of GT with pesticide, and the
HDL- C was reveailed higher value reached to 79 mg/dl and 83.8 mg/dl in 3"
and 4" periods. That means GT has powerful potential to reflect the toxicity
resulted from pesticide administration.

Table {4). Effect of Green Tea Extract, Profenofos pesticide and GTE-
Profenofos interaction on plasma Lipids profile of male albino
rats through four months.

Parameter Month Control Green Tea Pesticide GTE-Pesticide
Total Lipids 1 340.20+ 596 254,601t 8.4™ 315.6+£2.38" 353.40+13.33
{mg/dl) 2 31589+ 764 27850+£8.3" 317.0+£463 327.70136.50

3 34458+ 609 21038+9.1* 27275+768" 20648 £9.43
4 3669112264 12725+24.8™ 945111343™ 13446+290™
Triglycerides 1 5388+278 52.36+2.76 65.21 +3.38* 51.45+9.32
(mg/dl} 2 43.07 + 5.68 31.50 + 4,30 3584 1+11.26 2313 £ 270
3 162.62+10.23 169.1 % 31.55 158.0+ 1438 72.30 £ 5.05"
4 1401 £ 184 7341+ 15.70* 137.38x15.4 68.76 £+ 2.70"
Teotal 1 1029+ 6.65 63.65+ 501" 9803 +17.3 9043 £ 6.58
Cholesterol 2 80.30+£8.29 48.57 + 8.61 83.28+6.02 45,33 + 638"
(mg/dH) 3 77681465 4535%1.11° 70.67 £ 2.58 5522 +3.24"
4 7271+258 4666+ 174*  70.92+6.35 4940+ 1.19"
HDL-C 1 42.01 £0.48 43.23+1.44 36.56 £ 051 4381222
(mg/dh 2 30.86 £ 0.66 29.56 £ 0.79 3088+ 546 2956 +278
3 34291328 53.08 £ 1.26" 3240+ 308 4919+ 2.90"
4 46.92 +2.79 56.18 + 0.30* 36.15+ 2.09" 4665+ 1.15

All data were expressed as mean :SE * significant effect P< 0.05 & P<0.01 ** Highly
significant p> 0.05

Correlation between Piasma Total Lipids and Triglycerides

Correlation between plasma total lipids and trigiycerides,
depict in Fig. (5), revealed that green tea behaved the same trend in lowering
total lipids and iriglycerides either alone or in combined with pesticide. In
addition its effect on TG was more than total lipids as shown in combined
interaction (group 4).
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Fig.5.Correlation between plasma total lipids and triglycerides
responsive to green tea extract and pesticide toxicity and the
interaction between green tea and pesticide through four months.

Correlation between Plasma Total Cholesterol & HDL-C

Figure (6) revealed the negative correlation between Cholesterol and
HDL-C which appeared clearly due to green tea group compared with control
rats. Whereas cholesterol lowering is attributed to HDL-C elevation which
resulted from green tea effect.
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Fig.6.Correlation between plasma Cholesterol and HDL-cholesterol
responsive to green tea extract and pesticide toxicity and the
interaction between green tea and pesticide through four months.
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Kidney function
Urea

According to Table (4), it was found that urea was raised in control
rats with time, while GT suppiementation resulted in urea lowering through
experimental duration and this Iowermg was 3|gn|f"cantly at fourth pericd.
Also, pesticide administration resulted in urea lowering in 3 and 4™ periods
and the lowering was markedly found due to green tea interaction with
pesticide and was clearly at the 3™ and 4™ periods.

Creatinine

Plasma creatinine was not significantly changed during experimental
period due to green tea supplementation, but the significant decrease was
found in plasma creatinine at the latest period as shown in Table (5).
However, plasma creatinine revealed significant increase due to pesticide at
first period which decayed w:th time at second period, then significant
decrease was observed in 3 period and still to the end of experiment.
Regardlng to GT-Pesticide interaction, it has been found significant increase
in the second period due to the dlsappearance of pesticide effect. Moreover,
plasma creatinine was decreased at 3" and 4™ periods, which means kidney
function was returned to work better after affecting by pesticide toxicity.

Tabile (5). Effect of Green Tea Extract, Profenofos pesticide and GTE-
Profenofos interaction on Kidney function of male albino
rats through four months.

Parameter Month Control Green Tea Pesticide (ADl) GT-Pesticide
Urea 1 2555+3.78 21461050 30761048 27.80+0.58
(mg/dl) 2 2357+224 2741:+068 261410.26 30.51+3.87

3 2843+1.16 2575088 23.20+1.55* 15071+047

4 23901011 2057+£1.22* 1890090 17.24+1.12*
Creatinine 1 0.60 £ 0.03 060+002 0731002 0500086
(mg/di} 2 0.66 +0.02 0.70£0.10 0.58 £ 0.02 0.70+0.03

3 0.60+0.04 060003 0401001 048+0.02"

4 0.60+002 038:+006* 040001 (.36+0.02*

All data were expressed as mean * SE * significant effect P<0.05 & ** Highly significant
P<0.05

Correlation between Plasma Urea & Creatinine

As it shown both creatine kinase and urea were affected due to
pesticide which reflected in decrease in creatine activity associated with urea
lowering level. Lowering in creaiine kinase in plasma due to green tea effect,
indicates that green tea maintains this enzyme from leaving the cells and
increase it in plasma which may be found due to pesticide toxicity in second
period.
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Fig.7.Correlation between plasma Creatinine and creatine Kkinase
responsive to green tea extract and pesticide toxicity and the
interaction between green tea and pesticide through four months.

Showing to body weight it was revealed that reduction was found due
to green tea extract which coincided with Kuo, et al. (2005) who reported that
rats fed on green tea leaves for 63 weeks, body weight suppression was
found. They also added that green tea lowered the level of triglycerides,
moreover GT was more efficient than black tea in lowering the level of total
cholesterol.

According to lipids profile it has been found that lipids were
significantly affected with green tea extract which could maintain the level to
some extend lower than control. This foundation is in agreement with Yeh et
al. (2003) who stated that a significant suppression of fatty acids synthease by
tea and polyphencls has been demonstrated. The present study
demonstrated that GTE could maintain the blood cholesterol level within the
normal range which reflected in or can reduce the risk of having the
pathological changes especially atherosclerosis and coronary heart disease.
This fact was found in change the risk value TC/HDL to be close to the control
value as a result of green tea treatment and confirmed also, in the treated
group which turned also to show that it is affected by GT administration.
These results were in accordance with Yang & Koo (1997) who reported that
tea could lower plasma cholesterol. Also, Lin et al. (1998) mentioned that the
long-term feeding of green powder to rats could reduce the blood level of
triglycerides and other lipids. The lowering of lipid profile especially
triglycerides could be explain on the fact which mentioned by Loest ef al.
(2002) and Raederstorff et al. (2003) who found that green tea intake
decrease the absorption of triglycerides and cholesterol. In addition Yeh et al.
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{2003) stated that a significant suppression of fatty acids synthease by tea
and polyphenols has been demonstrated. Nevertheless, GT ingestion
decrease LDL cholesterol {Yokozawa et al, 2002). Concurrently, HDL
cholestercl increases, showing that green tea polyphenols exert an
antiatherosclerotic effect (Miura et al., 2001).

Regarding to plasma creatinine it is obviously observed that plasma
creatinine level at 3™ period was 0.6 mg/dl in both contro! and green tea
groups, meanwhile this value was decreased to 0.4 mg//idl as a result of
pesticide toxicity, after that GTE supplementation raised this value to 0.5
mg/dl. These data means that GT restore kidney function to normal state as
the effect of GTE. The role of GT in protecting kidney from toxicity may be
attributed to that GT, as well known that, tea increase urine output due to the
diuretic action of the caffeine present in tea. The diuretic effect of caffeine
was originally based on acute studies in caffeine naive individuals, which led
to elevation in urine excretion volume due to GT drinking and so high
amounts of water will pass through kidney carry out antioxidant substances of
GT contents associated with pesiicide molecules and metabolites which
represents the harmful compounds found in blood. In this case, toxicity of
toxic substances and metaboiites found in biood will inhibit due to high
antioxidant capacity found from polyphenolic compounds of green tea extract
absorbed and interact with pesticide molecules or metabolites and so, the
effect of GT in this state will be double: firstly increasing excretion of pesticide
by elevating urine voiume; secondly, passing of antioxidants to kidney which
protect it from damage of pesticide molecules or metabolites; and thirdly,
UDP-Giucuronosyltransferase was increased as a result of catechin found in
GT, which could be summerized the role of this enzyme from the following
equition:

(||)/002H5 o COOH
Br O /) O—P\ UDP-Glucuronosyltransferase Br O
SC3H, o
CI Ci
Profenofos Complex of Profenofos metabolite and Glucuroic acid

Fig.8. Roie of green tea in protects the body from toxic substances
through enhancement of UDP-Gluronosyltransferase whereas 2-
chloro-4-bromo-phenol (profenfose metabolite} binds with
glucuronic acid and excreted in urine (Proposal Mechanism).

On the other hand, the sig:ficant increase in alkaline phosphatase
activity at 1 & 2™ & 3™ periods following pesticide treatment could be
interpret on the fact that, after oral administration of organophosphorous
pesticide, the pesticide absorbed and enter blood stream, after that, elevation
of the pesticide level enforce the body to hydrolyzed it. Hence, the alkaline
phosphatase represents the enzyme which releases the inorganic phosphate
group from many of estrified organomonophosphate compounds. However,
under hydrolyzed conditions, this enzyme hydrolyzes the esterified phosphate
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linkage in Profenofos pesticide and release the 2-chloro-4-bromophenol. At
this point, presence or high amount of catechin of green tea in blood stream
resulted in enhancement to synthesis UDP-glucuronosyltransferase which
catalyzes binding of the released metabolite of Profenofos (2-chloro-4-
bromophenol} with glucuronic acids in biood. Thus, it couid be explain that
why alkaline phosphatase was elevated firstly and decreased at latest period
after long time with oral supplementation of Green Tea treatment dose.

§_0C,H;

P

Br O—P_ Alkaline phosphatase __Br OH
SC3H,

Ci ci
Fig.9. Hydrolysis of Profenofos by Alkaline phosphatase (Proposal
Mechamism).

Finally, it could be interpret the biorole of green tea on kidney function
and how green tea maintain it to some extend, couid be able to excrete and
filter the blocd from toxic substances, despite the toxicity which found from
environmental pollutants, Crespy and Wiliamson (2004) reported that the
bloed nitrogen level was markedly decreased due to green tea effect.
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