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ABSTRACT
Objective: The concentration-dependent nephroprotective effects of orally-administered
aqueous green tea extract (AGTE) were studied.
Materials and Methods: Forty rats of both sexes (weighing ٢٠٠-٢٥٠g) with various
concentrations {٠.٦٢٥%, ١.٢٥% and ٢.٥% of aqueous green tea extract (AGTE)} as their
main source of drinking fluid ٧ days before and ٥ days after administration of methotrexate (MTX). The parameters of oxidative stress, malondialdehyde (MDA) and reduced
glutathione (GSH) were daily measured in kidney homogenate in addition to histopathological examinations after killing.
Results: Analysis of data revealed significant amelioration of oxidative stress in groups
of animals treated with different concentrations of AGTE compared to MTX-treated
group as evidenced by lowering MDA contents and elevation of GSH levels in kidney
tissue homogenate but the levels still significantly different compared to controls. Furthermore, increasing concentrations of AGTE produce no concentration-dependent improvement of the damage induced by MTX in kidney tissue, as observed in kidney rats
sections in concentrations ٠.٦٢٥% and ٢.٥% AGTE, while improvement in renal morphological changes was observed in group of animals treated with ١.٢٥% AGTE + MTX.
Conclusion: The concentration-dependent protective effects of AGTE against MTXinduce kidney damage were not evidenced, where higher concentration of AGTE (٢.٥%)
used in this study resulted in deterioration in the renal functions and morphology, which
may be due to its pro-oxidant effect; while renal protective effects was evidenced in a
concentration of ١.٢٥% AGTE, an effect that could be related to its antioxidant properties
at this concentration.
Keywords: methotrexate, oxidative stress, nephrotoxicity, aqueous green tea extract.
اﻟﺨﻼﺻﺔ
ﺗﻢ ﺘﺼﻤﻴﻡ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻟﺘﻘﻴﻴﻡ ﺘﺭﻜﻴﺯ ﺍﻟﻤﺴﺘﺨﻠﺹ ﺍﻟﻤﺎﺌﻲ ﻟﻠﺸﺎﻱ ﺍﻷﺨﻀﺭ ﺍﻟﺫﻱ ﻴﻤﻜﻥ ﺍﻥ ﻴﻜﻭﻥ ﻟﻪ ﺘﺄﺜﻴﺭ ﻭﻗﺎﺌﻲ:اﻟﻬﺪف
.ﻀﺩ ﺍﻟﺘﺄﺜﻴﺭ ﺍﻟﺴﻤﻲ ﻟﻬﺫﺍ ﺍﻟﺩﻭﺍﺀ ﻓﻲ ﺍﻟﺠﺭﺫﺍﻥ
 ﻤﻥ ﺍﻟﻤﺴﺘﺨﻠﺹ ﺍﻟﻤﺎﺌﻲ%٢.٥  ﻭ%١.٢٥ ، %٠.٦٢٥)  ﺘﻡ ﺇﻋﻁﺎﺀ ﺍﻟﺠﺭﺫﺍﻥ ﺘﺭﺍﻜﻴﺯ ﻤﺨﺘﻠﻔﺔ:اﻟﻤﻮاد وﻃﺮق اﻟﻌﻤﻞ
 ﺘﻡ ﻗﻴﺎﺱ ﺍﻷﺩﻟﺔ ﺍﻟﺨﺎﺼﺔ.  ﺃﻴﺎﻡ ﺒﻌﺩ ﺠﺭﻋﺔ ﺍﻟﻤﻴﺜﻭﺘﺭﻴﻜﺴﻴﺕ٥  ﺃﻴﺎﻡ ﻗﺒل ﻭ٧ ﻟﻠﺸﺎﻱ ﺍﻷﺨﻀﺭ ﻜﻤﺼﺩﺭ ﻭﺤﻴﺩ ﻟﻠﺸﺭﺏ
 ﻜﻤﺎ ﺘﻡ ﺍﺠﺭﺍﺀ ﺩﺭﺍﺴﺔ ﻨﺴﻴﺠﻴﺔ ﺒﻔﺤﺹ. ﻓﻲ ﺃﻨﺴﺠﺔ ﺍﻟﻜﻠﻰGSH  ﻭﺍلMDA ﺒﻅﺎﻫﺭﺓ ﻓﺭﻁ ﺍﻷﻜﺴﺩﺓ ﻤﺜل ﺘﺭﺍﻜﻴﺯ ﺍل
.ﻤﻘﺎﻁﻊ ﻤﻥ ﺃﻨﺴﺠﺔ ﺍﻟﻜﻠﻰ ﺍﻟﻤﺼﺎﺒﺔ ﺘﺤﺕ ﺍﻟﻤﺠﻬﺭ ﻟﻤﺘﺎﺒﻌﺔ ﺍﻟﺘﻐﻴﻴﺭﺍﺕ ﺍﻟﺤﺎﺼﻠﺔ ﻓﻲ ﺨﻼﻴﺎ ﻫﺫﻩ ﺍﻷﻨﺴﺠﺔ
MDA  ﺃﻅﻬﺭ ﺘﺤﻠﻴل ﺍﻟﻨﺘﺎﺌﺞ ﻭﺠﻭﺩ ﺘﺤﺴﻥ ﻅﺎﻫﺭ ﻓﻲ ﻤﻌﺎﻴﻴﺭ ﻓﺭﻁ ﺍﻷﻜﺴﺩﺓ ﺤﻴﺙ ﺍﻥ ﻫﻨﺎﻙ ﻫﺒﻭﻁ ﻓﻲ ﻤﺴﺘﻭﻯ:اﻟﻨﺘﺎﺋﺞ
ﻓﻲ ﺍﻨﺴﺠﻪ ﺍﻟﻜﻠﻰ ﻟﻠﺠﺭﺫﺍﻥ ﺍﻟﺘﻲ ﺍﻋﻁﻴﺕ ﺘﺭﺍﻜﻴﺯ ﻤﺨﺘﻠﻔﺔ ﻤﻥ ﺍﻟﻤﺴﺘﺨﻠﺹ ﺍﻟﻤﺎﺌﻲ ﻟﻠﺸﺎﻱ ﺍﻷﺨﻀﺭ ﻤﻘﺎﺭﻨﺔ ﺒﺎﻟﻤﺠﻤﻭﻋﺔ
ﺍﻟﺘﻲ ﺍﻋﻁﻴﺕ ﻤﻴﺜﻭﺘﺭﻴﻜﺴﻴﺕ ﻟﻭﺤﺩﻩ ﻭﻓﻲ ﺍﻟﻭﻗﺕ ﻨﻔﺴﻪ ﻓﺎﻥ ﺍﻟﻤﺴﺘﺨﻠﺹ ﺍﻟﻤﺎﺌﻲ ﻟﻠﺸﺎﻱ ﺍﻷﺨﻀﺭ ﺒﺘﺭﺍﻜﻴﺯﻩ ﺍﻟﻤﺨﺘﻠﻔﺔ ﻗﺩ
. ﻓﻲ ﺍﻟﻨﺴﻴﺞ ﺍﻟﻜﻠﻭﻱ ﻟﻜﻥ ﺍﻟﻨﺴﺒﺔ ﺒﻘﻴﺕ ﻤﺨﺘﻠﻔﺔ ﺒﺎﻟﻤﻘﺎﺭﻨﺔ ﻤﻊ ﻤﺠﻤﻭﻋﺔ ﺍﻟﺴﻴﻁﺭﺓGSH ﺭﻓﻊ ﻨﺴﺒﺔ
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ﺃﻅﻬﺭﺕ ﻨﺘﺎﺌﺞ ﺍﻟﺩﺭﺍﺴﺔ ﺍﻟﻨﺴﻴﺠﻴﺔ ﻓﻲ ﻤﻘﺎﻁﻊ ﺍﻟﻜﻠﻰ ﺃﻥ ﺯﻴﺎﺩﺓ ﺘﺭﻜﻴﺯ ﺍﻟﻤﺴﺘﺨﻠﺹ ﺍﻟﻤﺎﺌﻲ ﻟﻠﺸﺎﻱ ﺍﻻﺨﻀﺭ ﻟﻡ ﻴﺅﺩ ﺍﻟﻰ
ﺘﺤﺴﻥ ﻓﻲ ﺍﻟﺘﻠﻑ ﺍﻟﻜﻠﻭﻱ ﺍﻟﺫﻱ ﺃﺴﺘﺤﺩﺙ ﺒﻭﺍﺴﻁﺔ ﺍﻟﻤﻴﺜﻭﺘﺭﻴﻜﺴﻴﺕ ﺤﻴﺙ ﺍﻥ ﺍﻟﺘﻠﻑ ﻓﻲ ﻤﻘﺎﻁﻊ ﺍﻟﻜﻠﻰ ﻻﺯﺍل ﻭﺍﻀﺤﺎ ﻓﻲ
 ﻤﻊ ﻭﺠﻭﺩ ﺘﺤﺴﻥ ﻭﺍﻀﺢ ﻓﻲ،( ﻤﻥ ﺍﻟﻤﺴﺘﺨﻠﺹ ﺍﻟﻤﺎﺌﻲ ﻟﻠﺸﺎﻱ ﺍﻷﺨﻀﺭ%٢،٥  ﻭ%٠،٦٢٥) ﺍﻟﺤﻴﻭﺍﻨﺎﺕ ﺍﻟﺘﻲ ﺍﻋﻁﻴﺕ
 ﻤﻥ ﺍﻟﻤﺴﺘﺨﻠﺹ ﺍﻟﻤﺎﺌﻲ ﻟﻠﺸﺎﻱ ﺍﻷﺨﻀﺭ%١،٢٥ ﺍﻟﺘﻐﻴﻴﺭﺍﺕ ﺍﻟﻨﺴﻴﺠﻴﺔ ﻓﻲ ﻤﺠﻤﻭﻋﺔ ﺍﻟﺤﻴﻭﺍﻨﺎﺕ ﺍﻟﺘﻲ ﺃﻋﻁﻴﺕ
 ﺍﻥ ﺍﻟﻌﻼﻗﺔ ﺒﻴﻥ ﺍﻟﺘﺭﺍﻜﻴﺯ ﺍﻟﻤﺴﺘﺨﺩﻤﺔ ﻤﻥ ﺍﻟﻤﺴﺘﺨﻠﺹ ﺍﻟﻤﺎﺌﻲ ﻟﻠﺸﺎﻱ ﺍﻷﺨﻀﺭ ﻭ ﺍﻟﻔﻌﺎﻟﻴﺔ ﺍﻟﻭﻗﺎﺌﻴﺔ ﻟﻡ ﺘﻜﻥ:اﻻﺳﺘﻨﺘﺎج
( ﻨﺘﺞ ﻋﻨﻪ%٢.٥) ﻭﺍﻀﺤﺔ ﺤﻴﺙ ﺍﻥ ﺍﻟﺘﺭﻜﻴﺯ ﺍﻟﻌﺎﻟﻲ ﻤﻥ ﻤﺴﺘﺨﻠﺹ ﺍﻟﺸﺎﻱ ﺍﻷﺨﻀﺭ ﺍﻟﻤﺴﺘﺨﺩﻡ ﻓﻲ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ
 ﺍﻻ ﺍﻥ ﺍﻟﺘﺄﺜﻴﺭ ﺍﻟﻭﻗﺎﺌﻲ ﻟﻠﻤﺴﺘﺨﻠﺹ ﺍﻟﻤﺎﺌﻲ،ﺘﺩﻫﻭﺭﺍ ﻓﻲ ﺸﻜل ﻭﻭﻅﺎﺌﻑ ﺍﻟﻜﻠﻰ ﻭﺍﻟﺫﻱ ﻗﺩ ﻴﻜﻭﻥ ﺒﺴﺒﺏ ﺘﺄﺜﻴﺭﻩ ﺍﻟﺘﺄﻜﺴﺩﻱ
( ﻗﺩ ﻴﻜﻭﻥ ﺒﺴﺒﺏ ﺘﺄﺜﻴﺭﻩ ﻜﻤﻀﺎﺩ%١،٢٥) ﻟﻠﺸﺎﻱ ﺍﻷﺨﻀﺭ ﻜﺎﻥ ﻭﺍﻀﺤﺎ ﻋﻠﻰ ﺸﻜل ﻭﻭﻅﺎﺌﻑ ﺍﻟﻜﻠﻰ ﻓﻲ ﺘﺭﻜﻴﺯ
.ﻟﻸﻜﺴﺩﺓ ﻓﻲ ﻫﺫﺍ ﺍﻟﺘﺭﻜﻴﺯ

M

ethotrexate (MTX) an antimetabolite
chemotherapeutic
agent commonly prescribed for
various cancers and autoimmune diseases١. Along with its effective therapeutic
power, the drug has adverse effects on
several organs, including the kidney٢
especially when used at high dose ٣. The
mechanism of MTX-induced renal toxicity have not yet been exactly established.
Free radicals are supposed to play a role
in methotrexate nephrotoxicity٤. More
attentions have been paid to the protective effects natural antioxidants against
drugs-induced
toxicities
especially
whenever free radical generations are
involved.
Green tea (Camellia sinensis) belongs to the family theacaceae, which is
distributed through tropical and subtropical areas٦. The main constituents of
green tea are the polyphenols, catechins,
(-)-epigallocatechin-٣- gallate (EGCG),
(-)-epigallocatechin
(EGC),
(-)epicatechin-٣-gallate (ECG) and (-)epicatechin (EC)٧.
Epidemiologic and laboratory studies
have reported that, green tea produces
diverse beneficial health effects including antioxidant٨, hypocholesterolemic٩,
antihyperglycemic١٠, chemo preventive١١
and anticarcinogenic١٢ effects. However,
there is an increasing body of evidences
to suggest the pro-oxidative effects of
green tea in vitro١٣ and in vivo ١٤.

So far, there is no study regarding the
protective effect of AGTE on methotrexate-induced renal impairment in vivo.
Therefore, this study was designed to
assess the concentration-dependent
nephroprotective effects of orallyadministered AGTE against MTXinduced nephrotoxicity in rats.
Methods
Preparation of Aqueous Green Tea
Extract
Aqueous green tea extract (AGTE) was
freshly prepared daily by soaking for ١٠
minutes ٠.٦٢٥ g, ١.٢٥ g and ٢.٥ g, respectively of green tea leaves in ١٠٠ ml
of distilled water whose temperature was
٩٠ oC. Solutions then filtered to obtain
the final ٠.٦٢٥%, ١.٢٥% and ٢.٥%, respectively of AGTE. The aqueous extracts were substituted water as the main
source of drinking fluid in the ١.٢٥%
AGTE alone group and in the combination group animals١٥.
Animals
Forty white Albino rats of both sexes,
weighing ٢٠٠-٢٥٠ g were used in this
study; they were obtained from the animal house of the College of Pharmacy,
University of Baghdad under conditions
of controlled temperature. The animals
were fed commercial pellets. Groups of
animals that selected and served as control or those treated with MTX alone
were fed tap water ad libitum; the re-
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mainder groups of animals that utilized
in this study were fed with specific concentrations of AGTE as their main
source of drinking fluid. Animal groups
were divided as follows:
Group I- Seven rats were intraperitonealy (IP) injected normal saline for ١٢
days. The animals were euthanized by
anesthetic ether on the day ١٣. The
group served as control.
Group II- Seven rats were orally administered ١.٢٥% AGTE as their sole
source of drinking fluid for ١٢ days. The
animals were euthanized by anesthetic
ether on the day ١٣.
Group III- Seven rats were injected IP
٢٠ mg/kg MTX for one day. Following
this dose, saline was administered for ٥
consecutive days. The animals were euthanized by anesthetic ether on the day
٦. The group served as positive control
of kidney damage ١٦.
Group IV- Twenty rats were utilized to
study the possible protective effects of
various concentrations of AGTE
(٠.٦٢٥%, ١.٢٥% and ٢.٥%, respectively) {given to rats as theirsole source of
drinking fluid ٧ days prior to and ٥ days
after a single IP dose of MTX (٢٠
mg/kg). The animals were euthanized by
anesthetic ether on the day ١٣.
Kidney tissue homogenate was prepared by standard procedure ١٧ and the
contents of malondialdehyde (MDA)١٨
and reduced glutathione (GSH)١٩ were
analyzed in kidney tissue homogenate.
Small pieces of kidney tissues were prepared for histological examination according to standard procedure and evaluated by ordinary microscope after
staining with hematoxyline and eosin٢٠.
Statistical analysis of data was performed utilizing Student's t-test and
ANOVA. ٩٥% confidence of data was
considered for significance.

Vol. ١١, No. ١,
Results
Treatment of rats with single intraperitoneal (I.P.) injection of methotrexate
(MTX) (٢٠ mg/kg) produced a significant increase in the contents of lipid peroxidation end product, MDA (٥١٣%) in
renal tissue homogenate (p<٠.٠٥) compared to control group (Table ١).
Oral administration of ١.٢٥% AGTE
alone to rats for ١٢ days, although provoked a reduction in MDA contents in
kidney homogenate; but, still significantly higher contents of MDA were observed compared to control group
(P<٠.٠٥) (Table ١).
Rats treated with an oral concentrations (٠.٦٢٥%, ١.٢٥% and ٢.٥%) of
AGTE ٧ days prior to and ٥ days after
single IP injection of methotrexate (٢٠
mg/kg) resulted in significant decline
(٢٥.٤٩ %, ٦٠ % and ٢٦ %), respectively
in renal MDA contents compared to
MTX-treated group (p < ٠.٠٥); but still
significantly higher (٣٥٧.٣٥%, ١٤٥.١٧%
and ٣٥٣.٩٦%), respectively compared to
control (p <٠.٠٥) as shown in Table ١.
Concerning the lowering of renal
MDA contents, a significant difference
was observed in groups of animals
treated with ١.٢٥% AGTE with respect
to both ٠.٦٢٥% and ٢.٥% AGTE concentrations (p<٠.٠٥) (Figure ١).
With regard to the renal tissue GSH
levels, the results showed that, there was
a highly significant decrease in the levels
of GSH (٧٨.٨٧%) in the renal tissue homogenate in MTX-treated rats compared
to control group (p<٠.٠٥) (Table ١).
Oral administration of ١.٢٥% AGTE
alone to rats for ١٢ days, produced a
non-significant difference (p>٠.٠٥) in
the level of GSH in renal tissue homogenate compared to control group as shown
in Table ١.
Rats treated with oral concentrations
(٠.٦٢٥%, ١.٢٥%, and ٢.٥%) of AGTE ٧
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days before and ٥ days after a single IP
injection of methotrexate (٢٠ mg/kg)
produced a significant increase in the
renal tissue homogenate GSH levels
(١٣٥.٣٢%, ٣١٥.١٣% and ٦٧.٤٣%), respectively compared to MTX-treated
group (p<٠.٠٥) and a non-significant
difference (P>٠.٠٥) was observed in the
level of GSH in renal tissue homogenate
of rats treated with ١.٢٥% AGTE ٧ days
prior to and ٥ days after MTX compared
to controls, but there were significant
differences (P<٠.٠٥) concerning renal
GSH levels in animals treated with both
٠.٦٢٥% and ٢.٥% AGTE compared to
control group as shown in (Table ١).
In comparison between the different
concentrations of orally administered
AGTE on GSH levels of the renal tissue
homogenate, there was a significant increase (p<٠.٠٥) in the levels of glutathione in animals treated with ١.٢٥%
AGTE with respect to both ٠.٦٢٥% and
٢.٥% concentrations as shown in (Figure
٢).
Renal tissue histology of rats treated
with MTX showed moderate degenerative changes, shrinkage and disruption of
glomeruli, mild feathery degeneration
and increased cytoplasmic granularity
(eosiniphilia) in the proximal convoluted
tubules (PCTs) with tubular hypertrophy
of the distal convoluted tubules (DCTs)
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compared to normal kidney (Figures ٣
and ٤).
Sections of rats' kidney treated with
١.٢٥% AGTE alone for ١٢ days showed
mild congestion of glomerular capillaries, intact proximal and distal convoluted tubules. (Figure ٥).
Histological examination of the kidneys belong to rats treated with ٠.٦٢٥%
AGTE ٧ days prior to and ٥ days after a
single i.p dose of MTX, showed moderate disruption of glomeruli, narrowing
of PCT lumina and sometimes complete
oblitration of their lumen with obvious
plumpy cell lining of the DCT (Figure
٦).
Sections of rats' kidney treated with
١.٢٥% AGTE ٧ days prior to and ٥ days
after a single i.p dose of methotrexate to
rats, showing improvement in renal degeneration compared to methotrexate
treated group and the improvement characterized by mild disruption of glomeruli, very mild focal degenerative
changes of PCT with negligible changes
in DCT. (Figure ٧). Sections of rat's kidney treated with ٢.٥% AGTE ٧ days
prior to and ٥ days after a single i.p dose
of methotrexate, showed glomerular mesangeal edema; there was an oblitration
of lumina with degeneration in the PCTs,
with hypertrophy of the DCTs (Figure
٨).
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Table١. The Effects of treatment with different concentrations of aqueous green tea extract (AGTE) and ١.٢٥% AGTE alone on the levels of MDA and GSH in rats' renal homogenate compared to MTX-treated and control groups.
Groups

MDA (nmol/g tissue)

GSH (µmol/g tissue)

٧١٨ ± ١٠٢.٦٦

١٠.٣٢ ± ١.٩٦

Control
(n=٧)
MTX (٢٠mg/kg)
٤٤٠٧.١٣ ± ٤٥٦.٨٨

*

٢.١٨ ± ٠.١٥ *

(n=٧)
١.٢٥% AGTE
٩٤٦.٥٨ ± ٣٥.٨٩

*

٩.٠٩ ± ٠.٦٢

(n=٦)
MTX + AGTE ٠.٦٢٥%
٣٢٨٣.٧٨ ± ٣٤٥.٩٢

*S

٥.١٣ ± ٠.٥٥ * S

(n=٧)
MTX + AGTE ١.٢٥%

١٧٦٠.٣٥ ± ٢٤٧.٣١ * S

٩.٠٥ ± ١.١ S

(n=٧)
MTX + AGTE ٢.٥%
٣٢٥٩.٥ ± ٢٣٩.٤٨

*S

٣.٦٥ ± ٠.٦٤ * S

(n=٦)
Data are presented as mean ± SEM., n= number of animals,*P<٠.٠٥ with respect to control group, S= significant difference with respect to MTX-treated group.
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Figure ١. Bar chart comparing the effects of different concentrations of AGTE administered ٧ days prior to and ٥days after methotrexate treatment on renal MDA contents.
Values with non-identical superscripts (a and b) are considered significantly different (p<
٠.٠٥)
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Figure ٢. Bar chart comparing the effects of different concentrations of AGTE administered ٧ days prior to and ٥ days after methotrexate treatment on renal GSH levels. Values
with non-identical superscripts (a and b) are considered significantly different (p< ٠.٠٥)
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Figure ٣. Section showing normal rat's kidney. PCTs, proximal convoluted tubules,
DCTs, distal convoluted tubules. Magnification: (٤٠٠X); staining:Haematoxylline and
Eosin.
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Figure ٤. Section showing morphological alteration of rat's kidney treated with methotrexate,
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Figure ٥. Section of rat's kidney treated with ١.٢٥% aqueous green tea (AGTE) alone for
١٢ days.
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Figure ٦. Section of rat's kidney showing the effect of treatment with ٠.٦٢٥% AGTE ٧
days prior to and ٥ days after methotrexate.
.
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Figure ٧. Section of rat's kidney showing the effect of treatment with ١.٢٥% AGTE ٧
days prior to and ٥ days after methotrexate.
.
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Figure ٨. Section of rat's kidney showing the effect of treatment with ٢.٥% AGTE ٧
days prior to and ٥ days after methotrexate.
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Discussion
In this study, the renal damage elicited
by MTX appears to be secondary to the
elevation of the MDA contents and a
significant reduction in GSH level in
renal tissue homogenate were observed
after a single IP injection of ٢٠mg/kg
MTX to rats (Table ١). Our results are
consistent with those observed by other
authors, suggesting that, lipid peroxidation that is mediated by oxygen free
radicals, may be a contributing factor
to the development of MTX-mediated
kidney Damage ٢١.
Possible mechanism of ROS generation by MTX is that nitric oxide (NO·)
level in kidney tissue was increased by
the MTX administration, and appears
to be involved in superoxide-mediated
tissue injury ٢٢.
Furthermore,
different
chemical
agents with free radical scavenging and
antioxidants properties namely, βglucan, L-Carnitine, Caffeic acid phenethyl ester, N-acetylcysteine and taurine٢٣-٢٥ have been shown to protect
against nephrotoxicity induced by
MTX in animal models and suggest
that oxidative stress plays an important
role in the MTX-induced nephrotoxicity.
The kidneys are highly dependent on
an adequate supply of GSH, (an important molecule that maintains normal
cellular antioxidant defenses) ٢٦; due to
high rates of aerobic metabolism, particularly in the proximal convoluted
tubules (PCTs) and high concentrations of oxidants and reactive electrophiles where the kidneys are potentially exposed to.
Renal tissue levels of GSH are maintained by both intracellular synthesis
and transport from outside the cell٢٧.
The significant reduction in GSH le-
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vels promoted by MTX represents an
alteration in the cellular redox state,
suggesting that the cells could be more
sensitive to reactive oxygen metabolites٢٨, and leads to a reduction of effectiveness of the antioxidant enzyme
defense systems, superoxide dismutase
(SOD), glutathione peroxidase (GSHPx) and catalase (CAT)٢٩, ٣٠.
With the regard to the histological
changes seen in kidneys of animals
treated with MTX, the present work
showed that, there were disruptions of
glomeruli, mild degeneration of PCT,
increased cytoplasmic granularity, with
tubular hypertrophy of the distal convoluted tubules (DCTs) (Figure ٤),
which are consistent with the results of
other investigators, where oxygen free
radicals are believed to be an important
cause of damage to renal tissues induced by MTX٢٢ and subsequent detrimental effects on DNA, proteins,
lipids and other cellular structures ٢١.
Rats orally treated with various
concentrations of AGTE ٧ days prior
to and ٥ days after MTX, resulted in a
significant decrease in MDA contents
in renal tissue homogenate compared
to MTX-treated group but still significantly higher compared to control
group (Table ١).
It was demonstrated that, tea catechins, including EGCG possesses both
antioxidant and pro-oxidant activities
because of its unique ability to autooxidation and acts as a hydrogen donor٣١. Thus, conflicting data were obtained concerning these respects.
Balaraman et al in ٢٠٠٥ demonstrated that, treatment with green tea
extract offered a significant protection
from the cisplatin-induced oxidative
damage to kidneys٣٢.

Irq J Pharm
٢٠١١
In the contrary, Bing et al in ٢٠٠٧
demonstrated that, EGCG was shown to
produce a concentration-dependent antipower on iron ions. The predomination of
reducing power on iron ions over ROS
scavenging activity of EGCG at higher
concentrations might results in the prooxidant effect of EGCG on DNA٣٣.
It has been shown that, the pro-oxidant
effect of EGCG was similar to that obtained by ascorbic acid, which acts as a
pro-oxidant in the presence of free transition metal ions by accelerating the Fenton
reaction and lipid peroxidation٣٤. Moreover, some phenolic compounds at higher
concentrations were reported to have the
ability of reducing iron ions and generating the cytotoxic hydroxyl radical from
the Fenton reaction in culture media٣٥.
From the present data, we can conclude
that, orally administered ١.٢٥% AGTE ٧
days prior to and ٥ days after MTX produced protective effect against nephrotoxicity induced by the drug in rats which
may be due to antioxidant effect at this
concentration. Furthermore, the concentration-dependent pattern of nephronprotection is not evident, where higher
concentration of AGTE showed marked
pro-oxidant properties.
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