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Use of green tea polyphenols in ameliorates cadmiumsulfate toxic
effectson Wisterrat s female reproductive system
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Abstract: In recent years , green tea has become a subject of interest because of beneficial effects on human
health The purpose of the present study was to investigate the effects of daily oral administration of green tea
polyphenols for 30 days on plasma FSH and LH hormones and tissues of uterus and ovary in Wister rats that
treated with cadmium sulfate to show the preventive and curative effects of green tea polyphenols.

This experimental was carried out in animal hospital of veterinary medicine in Al-Qadisiya university. Twenty
four of animals from female rats were used .the animals were divided to four groups(six animal/group) which
are control group (given water and food only) and three of treatment groups ,the first treatment group was
given 50 mg/L from cadmium sulfate with drinking water, the second treatment group was given cadmium
sulfate (50mg/L) and 400 mg/kg of B.W from polyphenols ,and the third treatment group was given polyphenols
only (400mg/kg of B.W) the drenching was lasting for thirty days for all groups ,all groups housed under same
condition .The level of FSH and LH were measured in plasma. Thehistological sections of uterus and ovary
were examined .

The results of this study revealeda significant decrease (P<0.5) in level of FSH and LH in first treatment group
that was drenched cadmium sulfate compare with control group ,also the histological study was indicate
damage in ovary and uterustissue. while, in second treatment group that was given polyphenols and cadmium
sulfate the result shown to improve in ovary and uterus tissues and significant increase (P<0.05) in level of FSH
and LH in compare with first treatment group and the results of this study indicated a significant
increase(P<0.05) in FSH and LH in third treatment group that was given polyphenols only compare with other
groups.
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I.  Introduction

Cadmium is one environmental pollutants arising from electroplating,fertilizer,pigment and plastic
manufactures therefore it easily contaminates the soil,plants,air and water(1).Cadmium in tobacco represent a
contributory source to the total body burden of the smoker(2,3).Humans and animals can easily be exposed to
cadmium toxicity by consuming plants ,water and air.Cadmium is absorbed and accumulates in various
tissue(4,5) even red blood cells(6) the heart (7) and the skeletal muscle of rate(8).

Toxic effects reported with chronic exposure to cadmium include kidney damage (9),retardation of
growth and hepatic damage (10),inhibition of drug metabolizing enzymes (11),CNS damage(12),reduced
pancreatic secretary activity (13),renal dysfunction and hypertension (14)arteriosclerosis and cardiac disease
(15).1t caused a poisoning in various tissue of humans and animals. Acute administration of cadmium often
induces lethal toxicityinmiceand rats(16).

The polyphenols a large group of plant chemicals that includes the catechins,are thought to be
responsible for the health benefits that have traditionally been attributed to tea, especially green tea (17).The
active components of tea responsible for such biological activities are now recognized to be catechins (also
known as polyphenols) (18).Major catechins are epicatechin gallate (ECG), epicatechin (EC) ,epigallocatechin
(EGC) ,and epigallocatechingallate(EGCG).The most active and abundant catechin in green tea is
epicallocatechin -3-gallate (EGCG)(19).

The purpose of the present study was to investigate the effects of daily oral administration of green tea
polyphenols for 30 days on plasma FSH and LH hormones and tissues of uterus and ovary in Wister rats that
treated with cadmium sulfate to show the preventive and curative effects of green tea polyphenols.

II.  Material and Methods
Extraction of phenolic compound
The leafs of green tea was obtained from local market of Al-Qadisyia city. Then dried and powdered,
according to Gayon method(20).(200)gm of plant powder was weighted and added to (800)ml of 2% acetic acid
and extracted, the mixture was left for 42 hours in an incubator at (50)ce then filtered through filter paper to
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remove all the residual materials. The clear extracted solution treated with the same volumes of propanol and
then saturated with Nacl. The upper layer was separated by funnel, then dried at 45c° using an incubator.
Experimental animals

Twenty-four female Albino rats of Wister strain of age(6-8 weeks) and weighting about (250 £ 13)gm. were
used for the experiment. These animals reared under controlled conditions. The period of this experimental was
30 days.

Experimental design

Animals were divided into four groups of six animals for each group:

1- Control group :given distilled water for 30 days.

2- The first treatment group (T1) given (50 mg/L) of cadmium sulfatewith drinking water for 30 days

3- The second treatment group (T2) given (50 mg/L) of cadmium sulfate with drinking water, and
orallygavage(400 mg/kg of B.W) of polyphenol for 30 days.

4- The third treatment group (T3) orally gavage (400 mg/kg of B.W) of polyphenol for 30 day.

Blood and tissue collection

At the end of the experimental period (30 days), the animals were sacrificed and blood samples were
collected directly into tubes and centrifuged at 300 rpm for 20 minutes. The obtained serum was stored at 4ce for
estimation of FSH and LH. The ovary and uterus was also quickly removed and washed with cold normal saline,
cut and preserved in 10% neutral Formalin for the pathological studies for microscopy.

Estimation of FSH and LH
FSH and LHwere estimated according to method Radioimmunoassay(RIA) by using kit(21).

Histological examinations

Ovary and uterus tissues were cut in small pieces, placed in plastic cassettes, and immersed in neutral
buffered Formalin for 24 hours. The fixed tissues were processed routinely, embedded in paraffin, sectioned,
deparaffinized and rehydrated using the standard techniques(22).

Statistical Analysis
The one way analysis of variance(ANOVA) was used for analysis of study results, and then Duncan’s
test (P<0.05) was detected to compare between groups (23).

III.  Results and Discussion

The results obtained from this study showed a significantdecrease (P < 0.05) in FSH (4.466+0.918) and
LH(0.311£0.186)hormones (tablel) in first treatment group (T1) that was administrated cadmium sulfate(50
mg/L) in contrast with control group, also this study revealed a significant increase(p <
0.05)inFSH(8.766+0.217) andnon significant increase (P > 0.05) in LH (0.633 £ 0.049) in second treatment
group (T2) that was administrated polyphenol (400 mg/kg of B.W) and cadmium sulfate(50 mg/L) comparing
with first treatment group (T1). Also, this study seems to show a significant increase (p < 0.05) in FSH
(15.083+£0.562) and LH (2.8+0.253) in third treatment group (T3) that was administrated polyphenols
comparing with control group and second treatment group(T2)(table 1) .

The histological study for ovary tissue of first treatment group showedsever necrosis within the ovarian
stroma ,also there is sever suppression in the ovulation characterized by few and non-developed ovarian follicles
with presence of corpus leuteum, Also there is sever congestion in the ovarian tissue ( figure 4,5 ).there is
thrombosis within the ovarian stroma also there is non-developed primary ovarian follicle with presence of
corpus leuteum (figure 6 ) in compare with control group (figure 1,2,3). ).The histological study for ovary tissue
of second treatment group showed Higher magnification,Noted presence of mature gravian follicle (contain
ova, theca interna and theca externa)(figure7) in compare with first treatment group.While, in third treatment
group the results indicatedwave from follicular growth characterized by presence of mature gravian follicle
(contain ova),secondary and primary follicles with corpus leuteum (figurel0,11). The histological study for
uterus of first treatment group indicated There is hyperplasia of uterine epithelium with small and non-
developed uterine glands with infiltration of inflammatory cells(figure 14,15),alsoNoted thick wall of uterus
tissue(figure 16)in compare with control group(figure 12,13).Also there is improved in uterus tissue of second
treatment group ,it observed there is normal columnar epithelium which lining the uterine tissue, thick uterine
wall also there is numerous and developed uterine glands(figure 17,18,19).Also this study indicated
normalcolumnar epithelial which lining the uterine tissue,large-well developed uterine gland,and thickening of
uterine wall in third treatment group(figure20,21).
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The recent studies have shown thatexposure of animals to cadmium induced oxidative stress
stimulatesthe synthesis of cadmium binding proteins metallothioneins (MT) and heat proteins (24).Cadmium-
induced oxidative stress has been associated with production of reactive oxygen species (ROS) comprising
mainly superoxide radical anion (O,),hydrogen peroxide and hydroxyl radical (OH) which lead to lipid
peroxidation, membrane protein and DNA damage which can also result in carcinogenesis (25). And these free
radicals cause the stimulation and destruction of sensitive macromolecular and indeed tissues(26) This had been
reported to cause apoptosis, necrosis and cell proliferation(27,28). Different studies have shown that cadmium
affects plasma gonadotropin level(29). (30),reported that lead and cadmium are known as reproductive toxins,
which accumulate in granulose cells of the ovary and cause a significant reduction in gonadotropin binding
which altered steroidogenic enzyme activity of these cells .Also some studies indicated that cadmium may
interfere directly with hormone production in steroid producing ovary cells(31).Also saw cadmium has
deteriorating effects on the reproduction of women who live near the polluted area (32).Cadmium also directly
cause destruction to the hypothalamus-pituitary-gonadal axis (33).In this study cadmium sulfate ,inhibition of
the serum hormonal levels of FSH and LH and causes damage in tissues of ovary and uterus ,all these changes
may be returned to role of cadmium sulfate to release of free oxygen radicals that causes destruction of ovary
and uterus tissues that is lead to decrease of FSH and LH hormones in serum or via directly effect of cadmium
sulfate on the hypothalamus-pituitary-gonadal axis.

Polyphenols are known to be protective anti-oxidant they cause the inhibition of peroxidation ,
mopping up of free oxygen radicals and disorganization and breakage of peroxidation chain reactions
(34,35).Intake of green tea polyphenol increase the activity of superoxide dismutase in serum and the expression
of catalase in the aorta; these enzymes are implicated in cellular protection against reactive oxygen
species(36,37).therefore,the improving in ovary and uterus tissues and increase the level of FSH and LH in
treatment group that administrated polyphenol returned to the important role of polyphenol as antioxidant agent
.Also increase level of FSH and LH may be due to the ability of polyphenols for stimulation of its synthesis
from pituitary gland.

Table(1) effect of polyphenol on FSH and LH level of female Wister rats treated with cadmium sulfate

Test
Group FSH LH
Control 12.85 £ 0.228% 2.35+0.334*
First Treatment 4.466 = 0.918 © 0.311+0.186 8
(T1)
Second Treatment
(T2) 8.766 + 0.217€ 0.633 + 0.049"°
Third treatment
(T3) 15.083 + 0.562" 2.8 +0.253*

Number=average + standard error (S.E)

Different litters = significant differences (P<0.05)

T1=given cadmium sulfate (50 mg/L) with drinking water for 30 day

T2=given cadmium sulfate (S0mg/L)with drinking water and orally gavage polyphenol(400mg/Kg of
B.W)for 30 day

T3= orally gavage polyphenol (400mg/Kg of B.W)for 30 day.
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Figure(1):Ovary of control group: presence | Figure (2): Ovary of control group: Presence of
of primary(red arrow) and secondary | gravian follicles (which contain ova, theca

follicles(yellow arrow(  with corpus | interna and theca externa )(red arrow). 200X
leutum(blue arrow). 20X H&E. H&E.

= =

Figure (3);Qvary of control group:
Presence of gravian follicles (which contain
ova theca interna and theca externa ) (red
arrow).Also there are primary(yellow
arrow) and secondary follicles( blue arrow)
with corpus leutum(orange arrow). 50X
H&E.

arrow) .also there is sever suppression in the
ovulation characterized by few and non-
developed ovarian follicles(yellow arrow) with
presence of corpus leutum(orange arrow). Also
there is sever congestion in the ovarian
tissue(blue arrow). 20X H&E.

Figure (5): Ovary of T1 group ; There is | Figure (6): Ovary of T1 group -there is
sever suppressionin the ovulation which | thrombosiswithin the ovarian
characterized by few and non-developed | stroma(red arrow) also there is non-
ovarian follicles(red arrow) with presence | developedprimarvovarian

of corpus leutum(yellow arrow). Also | follicle(vellow arrow) with presence of
there is sever congestion in the ovarian | corpus leutum. 50X H&E.

tissue(blue arrow). 20X H&E.
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Figure (7). Ovary of T2 group: There is
secondary (red arrow) and primary
follicles in the ovarian stroma.

o - - & M.‘ — :
Figure (8): Ovary of T2 group: There is mild
congestion (red arrow) with normal follicular
growth there is secondary (yellow arrow) and

primary follicle(blue arrow) 50xH&E.

Figure (9): Ovary of T2 group: higher
magnification, there is congestion in the
ovarian stroma(red arrow).200xH&E

e | . Te

Figure (10): Ovary of T3 group : Note wave
from follicular growth characterized by
presence of mature gravian follicle (contain
ova(red arrow)) secondary(yellow arrow) and
primary(blue arrow) follicles with corpus
leutum. 20X H&E.

Figure (11): Ovary of T3 group : Higher
magnification Note presence of mature
gravian follicle (contain gva.theca interna
and theca externa)(red arrow) 200xH&E.
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Figure(12):nterusof control group:there is
normal uterine epithelium(red arrow) ,and
large developed wuterine glands(yellow
arrow). 20X H&E.
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Figure (13): uterus of control group:
there is normal uterine epithelium(red
arrow) .and large developed uterine
glands(yellow arrow). 50X H&E.

bl .l- -

Figure (14): uterus of T1 group: There is
hyperplasia of uterine epithelium (red
arrow) with small and non-developed
uterine glands (yellow arrow) with
infiltration of inflammatory cells. 50X
H&E.

Figure (15): uterus of T1 group: there is
hyperplasia of the uterine epithelium
(red arrows) with small and non-
(vellow

developed uterine glands

arrows). 20X H&E.
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Figure (16): uterus of T1 group: Note | Figure (17): uterus of T2 group: there is
thick wall of uterus fissue(red arrow) | normal columnar epithelium which
.small and non-developed uterine | lining the uterine tissue(red arrows)
glands(yellow arrows). 20X H&E. .thick uterine wall also there is

numerous and developed uterine
glands(yellow arrows). 50X H&E.

Figure (18): uterus of T2 group: There is | Figure (19): uterus of T2 group: There is
normal columnar epithelium(red arrow), | normal columnar epithelium which lining
also there arenumerous and well | the uterine tissue(red arrow) .thick
developed uterine glands(yellow arrows). | uterine wall also there arenumerous and
20X H&E. well developed uterine glands(yellow

arrows). 20X H&E.
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Figure (20): uterus of T3 group: normal | Figure (21): uterus of T3 group: normal
columnar epithelial which lining the | columnar epithelial which lining the
uterine tissue .large-well developed | uterine tissue(red arrow) .large-well
uterine  gland(red  arrows) .and | developed uterine glands(yellow
thickening of uterine wall(yellow | arrows). 50X H&E.
arrows). 50X H&E.
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