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ABSTRACT: Fruits play a critical role in dopamine neurons
recovery during kidney injury and in neurodegenerative diseases.
Phytochemicals, which fruits enriched, can modulate the neuro-
inflammation dysfunction. Our work investigated the effect of
phytochemicals against toxicity induced by 6-OHDA in rats which
raised dopamine’s level. Application on a sample of mal “Sprague-
Dawley albino mice” contained 48 rats divided 8 groups each group
containing 6 rats. A group of them used as a control negative, and other
groups were injected (I.P) by 6-OHDA (0.5ml/5days), and isolated two
groups of them as positive control. Groups 3-8 were treated with
alcoholic extracts of fruits for 8 weeks. Then we studied the
histopathological changes for kidney, Showed extracts of alcoholic
recovery remarkable all of kidney tissues, especially kiwi, grapes,
pineapple, blended with kidney sections normal histological structure
of renal parenchyma, with the exception of peach extract showed focal
necrosis of renal tubules associated with inflammatory cells infiltration
and thickening of parietal layer of Bowman’s capsule and presence of
proteinaceous cast in the lumen of renal tubules, which indicates the
presence of the stage of recovery of due Phytochemicals the rich fruits
of those vehicles. Compared tissue anatomy of the kidneys infected
group (the control postive) microscopically, revealed vacuolation of
endothelial lining glomerular tuft, perivascular oedema, vacuolar
degeneration of epithelial lining renal tubules, presence of
proteinaceous cast in the lumen of renal tubules and cystic dilatation of
renal tubules. So we hope that our work will be a light to clear the risk
of lower dopamine.
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Introduction

Phytochemicals are chemical compounds that occur naturally in
plants; these include polyphenols, flavonoids, and other chemicals.
These natural, potent phytochemicals have been shown to exert
beneficial, protective effects in cardiovascular diseases, cancer,
infections, and neurodegenerative disorders. In addition, these
chemicals have been shown to scavenge pathological concentrations of
ROS [22, 25 & 31] and reactive nitrogen species (RNS) and to chelate
transition metal ions [2, 24, 26, 41 & 43]. Therefore, phytochemicals
protect dopaminergic neurons and glial cells from psychostimulants or
neurotoxins [2].  Interestingly, phytochemicals modulate not only
neuron-inflammation by inhibiting the expression of inflammatory
genes, but also levels of intracellular antioxidants [24].

Recently, several phytochemicals, such as flavanol (-)
epigallocatechin-3-gallate =~ (EGCG), flavone  baicalein, and
isothiocyanate sulforaphane (SFN), have demonstrated protective
effects against the dopaminergic neuron-specific toxicity caused by
psychostimulants or neurotoxins [28]. Flavonoids commonly consist of
two aromatic rings bound together by three carbon atoms, forming an
oxygenated heterocycle. Flavonoids can further be divided into six
subclasses: flavonols, flavones, isoflavones, flavanones anthocyanidins
and flavanols (catechins and proanthocyanidins)[33].

Phytochemical analysis of kiwi peel (Actinidia chinencis) crude
extracts led to the isolation of vitamin C, vitamin E, a- and o-
tocopherol, 7 sterols, the triterpene ursolic acid, chlorogenic acid,
lutein/zeaxanthin and 11 flavonoids. Chemical fractionation of pulp
crude extracts led to the isolation of two caffeic acid glucosyl
derivatives and two coumarin glucosydes, besides the three vitamin E,
B-sitosterol, stigmasterol, campesterol, chlorogenic acid, and some
flavone and flavanol molecules, [9, 16 & 23].

Peach fruits (Prunus persica L.) have laxative properties and are
appropriate to prevent constipation and for the treatment of duodenum
ulcers. Phenolic acids, flavonoids, [13 & 29] and anthocyanin
compounds serve as a major source of potential antioxidants in peach
fruit, which might have been responsible for these medicinal functions
[10, 18 &42]. Many epidemiological studies suggest that increased fruit
consumption decreases the risk of several degenerative diseases
including atherosclerosis, heart and brain disorders, and different types
of cancer [20] such human breast cancer cells [38].
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Pineapple’s root (Ananas comsus) was selected for screening of in-
vitro antioxidant activity by scavenging of hydrogen peroxide (H202)
and Ferric Reducing Antioxidant Power (FRAP) methods. The ethyl
acetate extract of Ananas comosus root showed good antioxidant
activity by scavenging of hydrogen peroxide and reducing power
ability which may be due to presence of various phytochemicals such
as alkaloids, phenolic compounds, tannins and saponins [4]. Pineapple
is rich in phenolic acids, such as p-coumaric acid, caffeic acid, and
other phenolics, highly relevant to the putative cardiovascular-
protective effects, which suggests its potential to be a new plant
medicine for treatment of cardiac disease [12].

Grape pomace (Vitis vinifera), which is an industrial waste from
wine production and consists of grape seeds, skins, and stems, contains
a large number of polyphenolic compounds [17]. The major phenolics
found in grape skin include anthocyanin, ellagic acid, myricetin,
quercetin, kaempferol, and trans-resveratrol. Gallic acid, catechin, and
epicatechin are found in grape seeds, while grape stems contain rutin,
quercetin 3-O-glucuronide, trans-resveratrol, and astilbin [8 &32].
Grape extracts rich in polyphenols prevent from cardiovascular
disease. Consumption of grape and grape extracts and/or grape
products such as red wine may be beneficial in preventing the
development of chronic degenerative diseases such as cardiovascular
disease[48]. Grape seed extract has inhibiting effect on the
accumulation of age-related oxidative DNA damages in spinal cord and
in various brain regions such as cerebral cortex, striatum and
hippocampus [5].

Dopamine (DA) is a monoamine neurotransmitter distributed in the
central neural system brain tissues and body fluids of mammals. It
plays pivotal roles in the function of central nervous, renal, hormonal
and cardiovascular system. Detection and quantification of DA is
important in diagnoses, monitoring, prevention and treatments of some
certain diseases, such as Parkinson’s disease, Alzheimer’s disease
(AD), Huntington’s disease, epilepsy, pheochromocytoma and
neuroblastoma [31].

Dopamine acts on the sympathetic nervous system. Application of
dopamine leads to increased heart rate and blood pressure. DA cannot
cross the blood-brain barrier, so dopamine given as a drug does not
directly affect the central nervous system [1]. Dopamine is synthesized
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by the kidney, mainly by renal proximal tubule cells, independent of
renal nerves. Unlike in neural tissue dopamine synthesized by renal
tubules is not converted to norepinephrine. Renal dopamine is crucial
in the maintenance of normal fluid, electrolyte balance, and redox
balance and blood pressure [3]. The importance of renal endogenous
dopamine in body homeostasis is demonstrated in genetically altered
mice with decreased or increased renal dopamine production. The
selective deletion in the mouse renal proximal tubule of aromatic amino
acid decarboxylase (AADC), the enzyme responsible for the production
of dopamine in the kidney, decreased intrarenal dopamine levels, and
caused salt-sensitive hypertension [49]. Deletion of catechol-O-methyl
transferase (COMT), which degrades dopamine to 3-methoxytyramine,
is associated with increased dopamine levels. Transplanting the kidney
from COMT—/— mice into diabetic wild-type mice ameliorated the
consequences of diabetes, decreasing albuminuria, glomerulopathy,
inflammation, oxidative stress, and fibrosis, effects that were
aggravated by the proximal tubular deletion of AADC [50]. The
purpose of this work was to evaluate the histipathological effect of
Phytochemical’s kiwi, grapes, peach, pineapple and mixture in rats
model of 6-OHDA induced dopaminergic neuronal damage in renal
tissuse, and how reinvestigation the damagement on renal tissuse by
this phytochemicals.

Materials and Methods

Chemicals: 6 hydroxydopamine hydrochloride was bought from
Sigma-Aldrich Company.

Experimental fruits: kiwi (Actinidia chinencis), pineapple (dnanas
comsus), red grapes (Vitis vinifera) and peaches (Prunus persica) were
bought from local market.

Fruit _extracts preparation: Small pieces of whole the fruit were
needed to dryness using oven temperature 55°C for 24 h. Well grinded
were done for the dry pieces to produce the powder. Ethanolic extracts
have been prepared individually using magnetic stirrer for 3 h before
filtration. Equal amounts of each dried fruit to form total 100 gm were
extracted in 200 ml ethanol to produce the mixture. Concentrated
samples (20 ml) were refrigerated on (5°C) until the biological
experiment.[27 & 37]
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Biological experiment: Biological experiments have been done in this

research work up to 8 weeks to declare the role of 6-OHDA as a risk
factor and the defence system in another view using theses fruits. 6-
OHDA appeared to have oxidative stress factor by reducing dopamine
[7, 11&19], so edible ethanolic extracts were used as preventive agents
against dopamine decreased.

Fourty eight male Sprague-Dawley rats were aged
approximately 6-9 mounths. They were housed individually in
healthy standard cages with metallic covers under strict hygienic
measures. Rats were divided into 8 groups, given two weeks
acclimation period, during which they were fed basal diet, with
alternated 12 h dark/light cycle. The ambient temperature was held
at constant temperature between 20-25°C. Six rats per group has
mean weight 290 to 370 g were randomly assigned as the following
below;

(1) Control group (c): Rats were fed on the basal diet, and food
intake was recorded weekly after giving each rat calculated 30
g daily.

Rats from groups 2-8 were injected intraperitoneal (IP) by
6Hydroxydopamine (6-OHDA) 100mg/kg dissolved in 0.5ml
physiological saline containing 0.01% ascorbic acid as an
antioxidant, pH 7.4 for 5 consecutive days [15, 39 &46].

(2) 6-OHDA group (6-OHDA): Rats were only injected (IP) by
(6-OHDA), and were kept feeding on the normal basal diet
until the end of the experiment. Groups 3 — 7 were tested the
potential impact of some vitamins or edible ethanolic extracts.

(3) Group 3: Rats were fed on basal diet with oral injection
of 0.2 ml concentrated for kiwi extract (100 g/ 200 ml EtOH )
for 8 weeks.

(4) Group 4: Rats were fed on basal diet with oral injection of 0.2
ml concentrated for red graps extract (100 g/ 200 ml EtOH) for
8 weeks.

(5) Group 5: Rats were fed on basal diet with oral injection of 0.2
ml concentrated for peach extract (100 g/ 200 ml EtOH) for 8
weeks.
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(6) Group 6: Rats were fed on basal diet with oral injection of 0.2
ml concentrated for pineapple extract (100 g/ 200 ml EtOH) for
8 weeks.

(7) Group 7: Rats were fed on basal diet with oral injection of 0.2
ml concentrated for the mixture extract (100 g equally mixed
from the four samples / 200ml EtOH) for 8§ weeks .

(8) Group 8: Rats were fed on basal diet for a week, and
sacrificed.

The animals were sacrificed at the end of the biological
experiment (8weeks).

Histopathological examination:

Autopsy kidney samples were taken from the rats in different
groups. Then, samples were fixed in 10% formol saline solution for
twenty four hours. Washing was done in tap water then serial dilutions
of absolute ethyl alcohol were used for dehydration. Specimens were
cleared in xylene and embedded in paraffin at 56°C in a hot air oven for
twenty four hours. Paraffin bees wax tissue blocks were prepared for
sectioning at 4 microns thickness by slidge microtome. The obtained
tissue sections were collected on glass slides, deparaffinized and
stained by hematoxylin and eosin stain for histopathological
examination through the electric light microscope [6].

Histopathological results and discussion

Role of individual and mixture ethanolic fruit extracts in 6-OHDA
effects on kidney tissues:

Microscopically, kidney sections of control revealed the normal
histological structure of renal parenchyma (Fig.1). However, kidney of
6-OHDA group2 revealed vacuolation of endothelial lining glomerular
tuft, perivascular oedema, vacuolar degeneration of epithelial lining
renal tubules, presence of proteinaceous cast in the lumen of renal
tubules and cystic dilatation of renal tubules (Fig.2).

e - 580 ——



.‘r-'_ :‘:" Aby B e
r‘i% € G Pt

“'Y" -‘ '117/‘.‘4

A

advs

J

,.
, -
@"
-

ﬂ
Sy
AR

Fig (2): Histogram for kidney sections of 6-OHDA group, (H and E x 400).

The oxidative stress results in different types of neuronal death,
including necrosis and apoptosis, which are known to occur in the
course of AD [34 & 45]. Nevertheless, it is not known whether
reactive species overproduction is a primary or secondary event in AD,
because tissue injury itself can induce reactive species. If free radicals
generation is a secondary event, it is still deleterious and can exacerbate
the pathological situation. So, direct therapeutic efforts towards
oxidative events in the pathway of neuron degeneration and death are
important for AD treatment. Con- cerning mitochondrial dysfunction, it
leads to the appearance of all of the histological modifications of AD,
including tau phosphoryla- tion, processing of amyloid precursor
protein to amyloid, tangle formation and neurodegeneration [44].
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Recently researchstated the phytochemical contents of fruits are
influenced by numerous factors such as climatic conditions, agronomic
practices, and varietal differences. Moreover, contents of organic acids,
carbohydrates and phenolics are not uniformly distributed within
different parts of fruits, and most of them are concentrated in the
epidermal and sub-epidermal layers of fruit [34, 35 & 47]. Moreover,
examined sections from 6-OHDA groups1 and 6-OHDA + kiwi extract
showed no histopathological changes, except congestion of renal blood
vessels was noticed in some examined sections (Figs.3).

Fig (3): Histogram for kidney sections of 6-OHDA groupl & 6-OHDA + kiwi ext.
(H and E x 400).

Red grapes extract showed presence of proteinaceous cast in the
lumen of renal tubules, whereas, other sections showed no
histopathological changes. Grape seeds and red wine also contain a
large amount of polyphenols. French scientists have confirmed that
grape polyphenols can inhibit the oxidative stress of the apoptosis of
vascular cells through inhibiting ROS produced by xanthine oxidase
[14] and insulin resistance induced by fructose in type II diabetic
patients at the first phase [21].
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However, kidney’s peach extract showed focal necrosis of renal
tubules associated with inflammatory cells infiltration and thickening
of parietal layer of Bowman’s capsule and presence of proteinaceous
cast in the lumen of renal tubules (Fig.4).

Fig (4): Histogram for kidney sections of 6-OHDA + red grapes ext. & 6-OHDA + peach ext. (H and
E x 400, respectively).

Peach polyphenols can be used as a combinatorial treatment
method of chemotherapy to inhibit tumor development at the early
stage of tumor [38]. Its rich amount of natural phenolic phytochemicals
such as phenolic acids, flavonoids and anthocyanin which constitute
valuable components of our diet both in terms of dietary and medicinal
values [13 &29]. A previous report suggests that prune extract and
juice inhibit oxidation of isolated human low density lipoprotein [40].

On the other hand, pineapple extract and mixture extract showed
normal histological structure, except some pineapple sections showed
presence of proteinaceous cast in the lumen of renal tubules (Fig.5).
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ext. (H and E x 400, respectively).

Finally, this work with many others in dopamine is spotting
light on the bad role of decreasing DA on renal. The beginning
elapsed decade our research proved the improvement role of some
plant extracts have been proved optimistic results, specially shown
by kiwi, grapes, pineapple and mixture extracts. We hope that it can
be one step with others to protect humanity from the risk of
decreasing dopamine.

Abbreviations
AADC Aromatic Amino acid FRAP Ferric Reducing
Decarboxylase Antioxidant Power
AD Alzheimer Diseases IP Intraperitoneal
COMT Catechol-o-methyl 6-OHDA 6-hydroxydopamine
Transferase
DA Dopamine RNS Reactive Nitrogen
Species
EGCG (-)-Epigallocatechin-3- ROS Reactive oxygen
Gallate species
EtOH Ethanol Extract SFN Sulforaphane
Ext. Extract
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