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ABSTRACT e . ,

The deterioration cﬂFcts of alum_mum chlorlde‘AlU; medium dose (30 mg/kg body weight/day) short-term (40 days) in
drinking water were sludlicd on experimental rat brain, serum, l?ones and kidneys. Vitamin C as reducing agent was giv§:n orally
1o detect the effect of antlpxndanls to prolec.l rat from suppressing caused by aluminum-stress in drinking water. Vitamin C was
used as commercial chemical, pharmacological drug and aqueous balady orange peel extract in the same vitamin concentration

).
(Hcgomparing to negative untreated rat, Al in drinking water (positive control) significantly decreased daily body weight gain,
daily feed intake and food efficiency. Causing neurotoxic effect and oxidative damage, Al increased serum cholinesterase ChE
insignificantly, brain ChE significantly and lipid peroxidation LP significantly as well. Al showed significant decreased of serum
vitamin C content. Serum lipid profile; triglyceride TG, cholestero] CHL, low density lipoprotein LDL and very low density
lipoprotein VLDL have been insignificantly increased, and high density lipoprotein HDL was significantly decreased. Kidneys
profile changes have been detected in the significant high level of urea and creatinine. Al increased P and decreased Ca contents,
insignificantly in serum and significantly in bones. Neurodegenerative changes have been noticed as neurotic plaques and
necrosis in the cerebellum. Granulation, vacuolation and necrosis of epithelial lining renal tubules have been noticed in kidneys
histology.

Comparison study between the commercial, medical and natural extracted vitamin C effects on deterioration effect of Al has
been done. Comparing to positive control, vitamin C sources showed significant increase for food efficiency. Extracted vitamin
insignificantly reduced serum ChE activity and improved HDL (8.75% increase), and LDL (13.75% decrease) values,
insignificantly. While, medical vitamin showed significant decrease of brain ChE, improved kidney function significantly and
increased serum Ca insignificantly. Commercial vitamin increased serum vitamin C content significantly, decreased lipid
peroxidation significantly and decreased Al bones, increased Ca in bones, significantly. Apparent and normal histopathological
changes have been detected especially with sections of natural vitamin extract.

INTRODUCTION

Aluminum (Al) is the most abundant metallic
clement, and the third constituent of the earth's crust.
The sources of Al vary from food industry, beverage
Cans, cosmetics drinking water and some common oral
pharmaceutical products, such as antacids and
antdiarrheic drugs, also contain aluminum. Mechanism
by which Al exerts its neurotoxic effects is not
understood, however, data suggest that Al interacts
with the cholinergic system, acting as a cholinotoxin®.
Alzheimer's  disease (AD), the most common
neurodegenerative disorder in humans, is characterized
by deterioration of mental function. Several factors
dugment the risk of (AD), including environmental
factors, such as metals, Epidemiological studies have
Indicated a link between increased Al concentration in
Potable water and AD®, 11 vitro and in vivo effects of

\ on acetylcholinesterase (AChE) activity have been
?:Smbed(?"'), but both activation and inhibition of
. r(;i';E at(:jtwity have been reported. Alterations in the
increasa: hother organ systems caused by g)\D might
osu the penetration of Al into the brain® and lead

Uch pathological features as neurofibrillar tangles.

In respect sey . . .
! o lipid a
t_ransnion e pid peroxidation, Al is not

n viy : . A
(RO 0. However, Increased reactive oxygen species
S) have

Besides ¢, been reported during Al exposure'®.
OXidant ¢ fact that Al is a cholinotoxin and a pro-
- by addit?og °t, its neurotoxic effects could be exerted
e accumulatir;: mt}chamsms such as; the promotion and
: e o OF ing T A

"a5$f¢$6tlon : oluble amyloid  f-protein, the

f hypefphOsphonvlatedutain, nrotein. dis-

tal and does not undergo redox reactions.

ruption of calcium regulation and by interacting
directly with the genomic structure!”.

Meanwhile, direct association has been proved
between AD with reactive oxygen species ROS
formation®, since thé brain is rich in peroxidizable
fatty acids®. Several reports have emphasized the
potential therapeutic role that antioxidant agents may
play for treatment of Alzheimer's disease AD(®.
Vitamin C the most important vitamin for nutrition,
has the capacity to eliminate several different reactive
oxygen species. It helps to return some biological
systems as liver enzymes to normal levels after
administration” with different Al,(SO,), dosages.
Fruits, especially Citrus are the best sources of vitamin
C. Some other extract compounds evoke antioxidant
and  protective responses under  experimental
conditions"®, At a central nervous system CNS level,
some constituents reduce edema formation in ischemic
rat brain through the inhibition of lipid
peroxidation™.

Al found in drinking water accumulated in brain,
liver, kidneys and mice spleen by long-term
administration of aluminum maltolate™. Aluminum
has been recognized as a cause of bone tissue
disorders. At micromolar concentrations, Al affects the
intracellular calcium homeostasis. Neurotoxicity of Al
may be related to an alteration of the intracellular
calcium regulatory system""®. Total bone calcium and
breaking-strength decreased with calcium deficiency
and aluminum supplementation"®, While, in another
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experiment rabbit bones and serum Ca contents were
: : T
increased along with Al intake increase .

Medium level short-term exposure to Al may be a
contributing factor in AD and related disorders.
Because of the alterations in the cholinergic system
and the oxidative injury, we measured both of AChE
activity and lipid peroxidation (LP) in rat serum and
brain. In comparative study, we investigated the power
of preventing agents for balady orange peel extract,
medical and commercial vitamin C as common
antioxidants and reducing agents. Our ressarch tries to
answer the question; whether a purified phytochemical
has the same health benefit as does the whole food or
mizture of foods in which the phytochemical is
present. The effect of Al on Ca and P in rat bones was
also determined. Biological analvtical determinations
and histological studies have been fulfilled in rat
serum and brain tissue.

MATERIALS AND METHODS

Commercial vitamin C and hydrated Aluminum
chloride were purchased from BDH biochemicals.
England; and the medical (Cevilene) contains only
vitamin C was produced by Kahira Pharm. Chem. Ind.
Co. Balady orange was brought from local market in
Cairo. The orange peel was carefully peeled and cut to
small pieces. The aqueous peel extracts (200 2/l) was
kept in 4°C for experiments.

Biological Evaluation:

Experimental animals: Thirty male albino rats
weight 120-140 ¢ were obtained from Experimental
Animal House. National Research Center, Giza. Rats
were housed in stainless steel wire cages under the
normal healthy condition. and were fed on a basal diet
for 7 days as adaptation period. The basal diet which
fed 10 all rat groups"®, consisted of 14% casein. 5%
cellulose, 4% salt mixture, 1% vitamin mixture. 10%
com oil and 66% starch and salt.

The rats were divided randomly into five groups as
follows:

Group (1): were drinking distilled water (dw)
(negative control).
Group (2): drinking distilled water with Al 30 mg/kg
body weight/day in dw for only four days in each week
(positive control).
Group (3) were drinking Al 30 mg/kg bw/d in dw, and
treated orally every day with 0.5 ml (14 g/1)
commercial aqueous vitamin C solution.
Group (4) were drinking Al 30 mg/kg bw/d in dw. and
treated orally every day with 0.5 ml aqueous orange
peel extract contain (1.4 g/1) vitamin C.
Group (5) rats were drinking Al 30 rr_\gfkg bw{d in dw,
and treated orally every day with 0.5 ml medical (1.4
g/l) vitamin C.
Al in drinking water was given to all groups except for
neeative control, only four days per week. Amount.of
the given vitamin C was the same in :l:e cg@me{uaé
orange peel and the medical samples. Vitamin

content in balady orange peel was 7.01 mg/g, so rats of
oroup (4) were given 0.3 m.l (_290 g/l ofaque?us peel
extract. These sources of vitamin C conu_nuously were
given orally each day for the experiment time.

After 40 days, the rats were anesthetized with
diethv] ether and slaughtered. Serum was se_para[ed
from blood samples and kept at -18°C until bioassay.
Histopathological experiment was done as well for rat
brain and kidneys.

Activity of cholinesterase (ChE) was m-easured
every 30 sec in serum and brain tissues at 40>.nmu£§)
follow the inhibition of the enzyme (Univ/)\".
Samples of brain tissue were minced anq homogenized
in ice cold. The homogenate was centrifuged and the
resultant supernatant was used for cholinestel-'a§e
Antioxidant  determinations; Lipid
peroxidation measured as malondialdehyde (MDA)
(umol/mh®", and vitamin C (mg/1)*? were examined
for rat serum.

Triglycerides (TG), Cholesterol (CHL) and HDL
were colorimetrically determined in rat serum using
the enzymatic colorimetric methods™?", HDL was
calculated™ (mg/dl) as follows;

LDL = Total CHL — {HDL — (TG/)}

For kidney function siudy, serum urea®® and
creatinine™”) were determined (mg/dI) according to
colorimetric methods. Ca and Al were determined in
bones using UNICAM 929 atomic absorption
spectrometer®. Phosphorous in bones was determined
using colorimetric method®. In serum, Ca ®® and
PP were also determined by colorimetric methods.

Histopathology of Kidneys and Brain tissue:
Histopathological  examination was fulfilled in
Pathology Dept., Faculty of Veterinary Medicine,
Cairo University. Specimens from the brain and
kidneys of rats wer o Viv neutral buffer

' e fixed in 109
formalin, dehydrated in ethyl alcohol and cleared in
thick) were stained with

xylol. Tissue sections (4-6p
haematoxylin, eosin stain and examined micro-

scopically®?,

Statistical ~analysis: The
statistically analyzed using
The levels of signifi

obtained data were
(ANOVA) procedure233).

cance was accepted with p<0.05.

RESULTS AND DISCUSSION
The chosen concentration of
water. has been used as medium dose, short-term
experiment as - mentioned®”. Chosen vitamin
concemmtldon (1.4 mg/ml) used orally correlats with

recommended daily intake and some used practi
\ ical

data®¥ (2 mg/ml ascorbic acid). P

Weight characteristic mea
Table (1) show

AICl; in drinking

surements:

s that Al treatment significantly
de_creased body weight gain, daily body weight gain,
dally.feed intake and food ef’ﬁéiency comparing to
negative control. The significant decrease of positive

control may be due to anemia or hemolysis, since Al
was pro ,
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. Effect of different vitamin C sources on Al

1
1;?6';28(511 body “':eighl gain (8), daily bOLE)"\veight gain
.") daily feed intake (2) and food efficiency (g) in
afb}nt7 ats after 40 days.

- B‘:gl‘“ Daily body | Daily feed | Food
: we v( ) weight gain | intake (g) |ecfficiency
B gain gi (g) Mean Mean Mean
E: Mg)" +SD +SD +SD
ool | 033 | 2.74+ 2044+ | 0.13=
7.12° 0.18' 0.27° 0.009*
pos. | 925% 2.32+ 19.9+ 0.12+
conrol | 13.6%° 0.34° 0.14" | 0.017°
A | 10467 | 261 1825+ | 0.14%
commer.| 7.12* 0.18" 0.8%° 0.012
Al | 960+ 2.38+ 1742+ | 0.14%
Natral | 7.48% 0.18™ 0.12¢ 0.011°
Al- | 103.0 2.58+ 1892+ | 0.14%
edic | 245% 0.06™ 0.29° 0.004°
Fvalues| 4.305* 4.035* 44.974* | 4.39*

S.D. Standard Deviation, n=6, * significant at (P<0.05)
Means in a column followed by the same letter are not

significantly different at P<0.05

Significantly, negative control was the highest for
daily feed intake followed by positive control,
medical, commercial and extracted vitamin C. Vitamin
supplementations (Table 1) significantly increased
food efficiency comparing to positive control. Weight
gain was significantly increased for commercial and
medical vitamins, and insignificantly increased for
natural vitamin.
Biological Determinations: T
in research could be explained by the different
mcthods and doses of Al administrations, differences
in the biological samples assayed, differing periods of
exposure (long-term and short-term) and by the metal
Speciation,
Cholinsterase (ChE) activity:
i It is known that acetylcholine helps car TYing

ssages between nerve cells in the brain. Increase of

E enzyme activity illustrates the degraded effect on

th : . ..
the brain function. Increase of AChE activity was
treated with

;Z\;;,S,:E;t.e‘li i’_'Sigrfiﬁcantly in serum of rat _
the p, ial vitamin C, followed by AICI {reatment 1n
Eon t-el:m exposure (Table 2). The effect of Al on
effect oafct;]v,ry was explained ©7 for direct neurotoxic
Mem rant e metal or disarrangement _of the pl?smfltxc
uminue caused by increased lipid pe'rox_ldatnon.
AChg En? lactate produced higher activation on
In yme than did AICI; ©*.

e ne:;:-um’ medical vitamin surpassed insigniﬁcantly
Vitamjy !CVe control rats, and finally Al with extr?cted
Proveq (Table 2). Extracted natural vitamin C
tiyity i: have potential effect on serum enzyme
Since di short term study, but its effect Was slow
insignifIc g not appear in’ brain. Extracted vitamin
than th anqy Increased the enzyme activity i brain

@ for positive control. On the other hand,

1e Al controversies data

:;mdlcal vitamin showed specific effect on brain more

han on‘ s?rum. Medical vitamin enzyme activity
show.ed insignificant decrease than negative control
and significant decrease than that for positive control. ’

Table (2): Effect of different vitamin C sources on Al
stress on serum and brain cholinesterase activity (U/l)

in albino rats afier 40 days.

Serum ChE Brain ChE
Treatment () )
Mean = SD Mean £ SD
Control 463.75£178.7° | 336.89+41.0°
Pos. control 504.72+280.4" | 398.82469.5"
Al+Commercial | 569.38+44.2" | 397.8051.7"
Al+Natural 429.83+93.2" | 425.74+41.9"
Al+Medical | 500.024151.6* | 328.44+29.3°
F. values 0.565 4599% |

S.D. Standard Deviation, n=6, * significant at (P<0.05)
Means in a column followed by the same fetter arc not

significantly different at P<0.05
Acetylcholinesterase inhibitor AChEI,  which
enhance cholinergic {ransmission by reducing the

gradation of acetylcholine ACh, is the

enzymatic de
he treatment

main compound currently approved for t
of AD. ChE activity in agreement significantly
increased at 4.0x10™ followed by 4.4x10™
concentrations of AICK®. Sodium chloride greatly

decreased AICI;-induced ChE activity. Al 0.1

mmol/kg/day for 5 days per week enhanced AChE
activity in striatum and elevated lipid peroxidation;

decreased AChE in hypothalamus 6,

n (LP) determinations:
oxidant in neural tissues at 5, 10

mg/kg/day for 8 weeks % In agreement, data showed
significant increase of oxidative damage caused by Al
treatment comparing 10 other groups (Table 4). AD

. . 4]
might cause oW levels of essential nutrients™*".
vities were lower in AD patients and

oxidative damage appears to occur as on?’ of th:
earliest pathophysiological events in ADML Al
enhances lipid peroxidation of human HDL, and .the
oxidative damage could be involved in neurological
(43I agreement, 10 mg/kg bw/d for 4 weeks
dation and decreased antioxidant
enzymestm- Signiﬁcantly, vitam.in C supplementations
decreased  the lipid ~peroxidation 1?1easurement
comparing 10 positive control but didn't reach .the
Data showed that commercial,

negative control. ;
. al and then extracted vit. C decreased serum

Lipid peroxidatio
Al acts as pro-

Antioxidant acti

diseases :
increased lipid peroxi

medic  extra
oxidative damage msxgmﬁcantly.

Because of the oxidative damaged caused by Al
vitamin € found in the significant lowest level in
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positive control (Table 4). followed by negative
control. Commercial, medical followed by extracted
vitamin C succeeded to increase serum vitamin level

Table (4): Effect of different vitamin C sources on A|
stress on TG, CHL, HDL, LDL and vLDL (mg/dy
(Mean + SD) in albino rats after 40 Sl:l_\'S.

S _ TG | cnn [ oL | oL [ ven, |

(Table 4) comparing to negative and positive conlrnl:s. Treat. mg/dl | mgrat | merdt | mygidt | mevar |

Regular consumption of fruils‘ and \v'egel:\ljlcsw:s s "(';E’%-;-‘if 61205 130.550 1157 T3 19,1

associated with reduced risks of diseases and aging . -4 . L,%.. 438 | 3t | oass 105" ;

Table (3): Effect of different vitamin C sources on Al . 74.08¢ | 6582+ |34.06 | 1695+ | 14 824 |

stress on  lipid peroxidation determined (MDA) conl‘riol 5.09° 879 | 4.26™ | 10.61* | 1.02° l

umol/ml and vitamin C mg/L in albino rats after 40 Al | 6522+ | 61.66+ 133.76+ | 14.854 | 13.044 i

days. Commr.| 6.72' | 441" | 431" [ 715 | 135" |

Lipid T Al+ | 66.02t | 64.86+ | 37.044 | 14.62¢ | 132+ |

idati Vitamin € Nat. | 11.28° | 2417 | 3.89™ | 381" | 226" |

Treatment peroxication my/l o ” 279 31.04 | 1749+ | 1423 |

pmol/ml o Al+ | TH074 ] 62.72+ | 31, . 4 234 |

Mean + SD 1o 347 | 269" | 232 | 364 0.69* |

Mean = SD Med. | 3.4 2 {200 1 209

Control 2.89+0.12" 1.2440.074° F. \'ulugs 1.961 0.648 4844 .,,,(,“7(,?; 190 l_ |

Pos. control 5 7811.81‘ 0.9540.0954 S.D. Standard Deviation, n= 6, * significant at (P- 0.05)

A1+C;)mn1ercial :.01*0.89" l ‘51-10. «,-;a Means in a column followed by the same letter are not
Al+Natural vit -:'99;0'491\ 1740191 significantly different at P<0.05

Al+Medical vit, 3.77.{0.77" 1.73+0.19" Table (5): Effect ofdi!’fcrcm vitamin C sources on Al

F. values 8.187% 34.197% stress on LDL/HDL ratio (mg /) afier 40 days.

S.D. Standard Deviation, n=6, * significant at (P<0.05)
Means in a column followed by the same letter are not
significantly different at P<0.05

Prevention is a more effective strategy than is
treatment  of chronic diseases. Vitamin C could
improve the toxic effects of thiobarbituric acid-
reactive substances of AICL; ““. Tannic acid (50
mg/kg) reduced the oxidative damage in brain tissue of
AICl; (30 mg/kg bw in drinking water) exposed rats
(31

Lipid profile:

Serum cholesterol CHL, triglyceride TG. low
density lipoprotein LDL and very low lipoprotein
VLDL showed insignificant increases with Al
administration  (Table 5), while high  density
lipoprotein  HDL was significantly decreased. In
agreement, Al administration caused marked increase
in cholesterol levels and a significant decrease in the
total lipid, glycolipid and phospholipid content of
primate brain “”. Commercial vitamin C decreased
CHL, TG and vLDL levels insignificantly, comparing
to negative control. AICl; decreases total phospholipid
except for phosphatidylcholine and increases CHL.
content, with correlation to the reported phospholipid
profiles of Alzheimer brains “9),

Insignificantly, extracted vitamin C increased
8.75% HDL, decreased 13.75% LDL levels, and
decreased LDL/HDL ratio insignificantly (Table 4),
comparing to positive control (Table 5). As appeared,
this ratio was equal to that for negative control.
LDL/HDL is proved to be a remarkable healthy sign
for the natural vitamin C. Medical vitamin showed the
highest ratio insignificantly, followed by positive
control and then vitamin commercial source,

Treatment LDLHDL ratio ,
reatmen Mean+SD
Control 0.41:0.27° !

Pos. control
AltCommercial 046:0.26*
Al+Natural vit, 0.41+0.16° |
Al+Medical vit, 0.5740.14* ]
| F. values 0477 |
S.D. Standard Deviation. n=6
Means in a column followed by the same letter
significantly different at P<0.05
Effects on urea and creatinine levels:

0.52+0.37" |

dare not

Kidney function is essential for detoxific

ation, and
its failure drastically increases Al toxicity .

Table (6): Effect of different vitamin C source
stress on urea (mg/dl) and cr
rats after 40 days.

son Al
catinine (mg/dl) in aibino

Treatment Urea mg/fII T¢ lumr;m;- lm::!ﬂ
o ,.J\l‘.‘i‘!‘_i!.’_.l.)‘. ___Mean = SD
Control 32.612,03" 0.

0.37+0.028"
(.4240.008*
04340037

1
NPNUDEEN TS———.

Pos. Cont.

39.96+7 72
Al+Commercial

37.2242.92

Al+Nat. 33,4943 470 anlasore |
—ARMed. | 3202:328% | g3s:0.023° |
L___F. values T i

dues | 11.52¢ :
S.D. Standard Deviation, 1y~ (_).T\i'gnit'x‘c"in(. at (P=0.03)
Pwl-lcans in a column followed by the same letter are not
significantly different ar p<0.05

Urea and creatinine  have been
increased  with A} administration
negative control, und medical vit
improved these Kidney
more than othe

stpnificantly
comparing
amin ¢ significant!
function changes (lable 6
rvitamin sources, Similar ingrease
SEIum urea and creatinine was recorded in rais 7 Al
has been implicated in the pathogenesis of severdl
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clinical disorders, such as dialysis dementia ®?, the
fulminant neurological disorder that can develop in
patients on renal dialysis. The hepatorenal activities
would confirmed by the histopathological findings.

supplementations  showed  insignificant

yitamin
changes between each other.

Aluminum, calcium and phosphorous determina-
ions in serum and bones:

Jn serum, Al treatment insignificantly decreased Ca
content, while medical vitamin followed by extracted
vitamin showed insignificant increase of Ca level
comparing fo positive control (Table 7). In another
study, prolonged oral administration of Al elevates

serum Al level, but there were no marked changes in

serum Ca .

Table (7): Effect of different vitamin C sources on Al
sress on Al, Ca and P in scrum (mg/dl) and Al
(ug/100g), Ca, P (mg/100g) in albino rat bones after

40 days.

.- Al Ca P
5 In In In in In
§ bones | serum bones serum | bones
§ ug/100g| mg/dl | mg/100g | mg/dl mg/100g
= Mean £| Mean = | Mean#* |Mean+ Mean =
SD SD SD SD SD
Control | 16.55+ | 9.84+ 35814+ | 6.24= | 46.55%
234 | 0.25° 480.7* | 0.15° 5.6°
Pos.cont. | 21.68+ | 9.53+ | 2596.9+ | 6.42% |105.551
259* | 0.24* 565.9° | 0.3° 3.6°
Al+ 739+ | 9.53+ [3191.76%| 6.33+ [100.25%1
Commr, | 1.91° 0.35° 271.1* | 0.21° 0.8
A+ | 1667+ | 9.73x | 2572.6+ | 6.76= | 54.1%
Natwr, | 1.42° | 0.29° 228.1° | 0.48° 7.7°
A+ | 1599¢| 981+ | 2457+ | 6.66 | 80.6%
Med. | 3.02° [ o013 | 382.7° | 0.64° 9.3° |
| Fvalues [29.007%] 1.906 | 8.585* | 1.830 | 44.208%

i“lD- Stz}ndard Deviation, n=6, * significant at (P<0.05)
p fans in a column followed by the same letter are not
"gnificantly different at P<0.05

Cheg?‘z‘mlalacia is due to Al interfe_zrin.g.\'vilh bone
UP(akes 1y. It could be initiated ﬁ'om‘mlubmc.,m of Ca
comp| e:(nt(; bone or hyp?phospha.temla from insoluble
the kigy 0 Qzl) and P which explain the enlargement of
dneys ™. Data showed significant increase of Al
Posié:imﬁcam decrease of Ca contents in boncs for
g contr?l comparing to negative control (Table
Signif‘l(:;:\Tf;clal vitamin has shown s'uccessful and
“OMparin ecreas‘ta })f Al and increase In Ca‘conter?ts
iver, sp]fentok.pos““’e control. Generally, m brain,
ones had a’t I‘dnc)’ cor‘lcx, sk?]ctal muscle and bones,
Other organs east 10 tlmses higher values of Al than
Al (0.959 ug/g)( 5)
'°9ntent;trl>est‘lnent insignificantly increased serum P
2 ‘ghes:‘mnt:xlr‘acfed.\:i!amin C (Table 7) showed the
,%hosph:[t '“F!g"_lhcant!y. Al ingcst.lon may cause
ey emia in the intact animal, but no

significant increase in serum Al concentration ©%

Data showed that Al in drinking water (positive
control), followed by commercial vitamin incrcased P
content significantly in bones comparing to negative
control (Table 7). An opposite correlation between Ca
and P contents was more obvious in bones.

’ References showed a significant two-fold Al
increase in the hippocampus of brain and a significant
decrease of Al in the cortex. High levels of intravenous
aluminum increased total plasma calcium and
decreased ionized calcium®. Low dose Al level
showed brain Al (0.963 pg/g wet weight) and control
(0.717 pg/g wet weight)™”. While in CNS of patients
with AD and in controls, positive correlation has been
shown between contents of Ca and AI®".

Histopathological examination:

Brain: Brain of control untreated rat revealed mo
histopathological changes (Fig. 1a). While, sections
from positive control rat treated only with AICl
revealed neurodegenerative changes which represented
as neurotic plaques and neuronophagia (Fig. 1bl),
Astrogliosis (Fig. 1b2), meningial hemorrhage as well
as necrosis of Purkinje cells of the cerebellum (Fig.
Ih3), and cerebral hemorrhages were also noticed in
all examined cases (Fig. 1b4). Al accumulates in all
regions of the brain with maximum accumulation in
the hippocampus'®®. Aluminum compartmentalizes in
almost all the tissues of the body to varying cxtents,
and the highest accumulation was in the spleen.
Aluminum appears fo accumulate in most brain cells,
spontaneous  nervous discharge and
suggested to inhibit cholinergic functioning. The
elevation of ChE (Table 2) of Al treated rat was
confirmed and manifested by brain nerve cell necrosis

and neuronophagia.

The total content of Al (ng/g fresh brain tissue)
was measured by inductively coupled plasma atomic
jon spectrometry (1CP-AES)®". Aging CNS is
ularly susceptible to Al"® toxic effects which may
increase the cell Joad of oxidative stress and may
contribute, as an aggravating factor, to the
development of neurodegencrative events as observed
in Alzheimer's disease.

However, examined brain of rat treated with
commercial vitamin revealed no histopathological
changes (Fig. lcl), except basophilic and pyknotic
neurons in some examined sections (Fig. 1c2).
Apparent normal neurons were noticed in some
examined sections from rat treated with natural
vitamin (Fig. 1d1) together with edema in the
menninges and necrosis of Purkinje cells of the
cerebellum (Fig. 1d2). Histopathological examination
of brain of rat treated with medical vitamin revealed
neuronophagia of degenerated neurons (Fig. le)
associated with focal gliosis. =

decreases

emiss
partic
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Figure 1 (Brain histograms). Figure 1a: Brain of negative control showi i i
200). Figure 1b: Brain of Eositive control rat showir%g (1b1) neuroti: ;’ll:qgugg 2:1%0:?:1:?3}1?115:1 i‘;h?ﬁggcs I(EHX%OEO))(
( lgi) A‘stroglnos:s (H & E X 200), (1b3) meningial hemorrhage as well as necrosis of Purkinpe cglls H&EX 200),
E }cl)) :;r;?:; ;:letm;)l;rgiacgae]scginsgzelsi 51(12201)3. )l?%l(;l(‘)()! l(cl: 173)1'11:1 of La{ treated with Al and comniercial vitamin showiné
I : ; < » (1c2) basophili i 200). Fi :
- Brain of rat treated with Al and natural vitamin showing (1d1) agp;g;l? zmgf;mnzs(g{‘éc EEXXZ%)go)' 1F<il§ur§ 1rx(lia
» lethc menninges and necrosis of Purkinje cells of the cerebelium (H & E X 200). Figure 1e: Brain of x?e;t(tr t) ii ;ifh :
- Al and _meducal vitamin showing neuronophagia of degenerated neurons (H=&”E e}ez 6200)
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the normal histological structure (H
and vacuolation of epithelial lining

Figure 2b: Kidney of positive con : i of epitheli
T Ubules to, > Y olpositive £3 Jles (H & E X 200), (2b2) pyknotic nuclei of epithelial
‘ Ing ;?efbroiﬁg xxﬁgﬁﬁ% ctz:lsl: ;;1 (t;l{e&!‘u;sﬂ;’ ;ggft?;b?)b necrosis.ofep.ithelial cells !ini'ng the collecting tubules
hzure 2':.2 ), (2b4) hyalinosis of glomerular tufts associated with distension of Bowman's space (H & E X 200).
o a2 Kidney of rat treated with Al and commercial vitamin showing hyaline cast in the lumen of some renal
B ,;‘ﬂth Al az well as distension of Bowman's space of the glomeruli H&E X 200). Figure 2d: Kidney of rat treated
- Mmgy (1€ TAtTA] vitamin showing (2d1) 0O hismpathological alterations (H & E X 200), (2d2) hyaline cast in the
“ payey ro0al tubules (1 & E X 200). Figure 2e: Kidney of rat treated with Al and medical vitamin showing (2el)
"%ﬂleliﬁg,mal histological structure '(H B X 200), (2€2) hypertrophy of glomerular tuft and vacuolation of their
-« s wellas epithelial lining renal tubules (H & E X 200).

néurez : d , 3
&F y +Kidney histo : £ K of negative control showing
e X 200), stograms). Figure 2a: Kndt;x:ly hes oga I (2b1) granulation
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Kidneys: Microscopic
cmm\\i untreated rat revealed the normal histolopical
structure of renal parenchyma (Fig, 20). Meanwhile,
apparent enlarged Kidneys of tat treated with AICH
chowed pranulation and vacuolation of epithelinl lining,
renal bules tog
come tubules (Fig. 2b1), pyknotic nueled of epithelial
lining some proxinal convoluted tubules (Fig. 202,
nectosis of epithelial eells lining the collecting tmbules
(Fig. 203), hyalinosis of plomerulae s pssocined
with  distension  of  Bowman's - space (Fip,  2b),
Inerease of serum urea and ereatinine (Table 5) may ho
attributed to various disorders of the glomernlus which
ceduce filteation rate ™ 1 was stated that fulminant
neurological disorder can develop in patients with
renal dialysis ®",

Examined Kidneys of rat treated with commercial
vitamin revealed hyaline cast in the lumen ol some
renal tubules as well as distension of Bowman's space
of the glomeruli (Fig, 2¢). However, some examined
sections of rat treated with patural vitamin showed no
histopathological changes (Fig. 2d1), Other sections
revealed presence of hyatine cast in the Tomen ol renal
tubules (Fig. 2d2), Morcover, examined kidneys ol rat
weated with medical vitamin revealed apparent notml
histological  struchure (Fig, 2el) Other examined
sections  of this group showed hypertrophy —of
glomerular it and vacuolation of their endothelinm
as well as epithelial lining renal tubules (I, 2e).

The study declared that Al could be detected in
brain. bones and Kidneys in agreement with ofher
results: ™ Aluminum  depositions in body  lissues
could refleet the various deleterions effects recorded in
the tested biochemical indices and histopathological
studies. Aluminum toxicity as proved in the sty is
due to both of cholinotoxin and more clear by lipid
peroxidation effects. Natural additive and synergistic
effects for phytochemical in fruit and vepelables are
responsible for potent antioxidant activities, und is
attvibuted to the complex mixtre of phytochemicals
present in whole foads, More studies are needed for
measuring various prospective natural - extracts and
investigating some of their valuable components,
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