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ABSTRACT 

Black berries, a potential source of natural anthocyanin antioxidants, have demonstrated a broad spectrum of 

biomedical functions including but not limited to cardiovascular disorders, advancing age-induced oxidative stress, also 
improves neuronal and cognitive brain functions. The aim of the present study was to determine biological effects of daily 
intake of blackberry juice (BBJ) in the presence of aluminum chloride (AlCl3). Male Albino mice (n: 32) averaging 18 to 
23 g body weights were classified into four equal groups of eight mice each. Dietary treatments groups were; 1) a control, 
2) given AlCl3 (75 mg/kg BW) intraperitoneally (ip), 3) given BBJ (1.6 g/kg BW) orally and 4) treated with AlCl3 and 
BBJ at the same mentioned doses. Mice were daily administered their respective doses for six weeks. BBJ increased 
RBCs than the control group and also reduced glucose, creatinine, uric acid and bilirubin than AlCl3 group. Treatment 
with BBJ alone reduced cholesterol, triglyceride, LDL and VLDL levels than AlCl3 group or AlCl3 + BBJ group, 

respectively. Histological examinations showed that AlCl3 group showed a moderate to marked neurodegeneration change 
in the form of necrosis and vacuolation with an increase in neurofibrillary tangle, while AlCl3 and BBJ showed 
improvement in brain architecture with mild necrosis and neurofibrillary tangle .On the other hand, BBJ reversed normal 
brain tissue contains glial and pyramidal cells showing no necrosis or vacuolation. The granular cell showed no 
neurodegeneration change as the control group. These results revealed that a daily intake of BBJ was able to improve the 
lipid profile, reduce the high levels of total cholesterol, LDL and triglycerides, resulting in playing an important role in the 
prevention of cardiac damage. BBJ intake during exposure to aluminum could be recommended for reverting back brain 
oxidative stress and neurological disorders.  

Key words: Blackberry, Aluminum chloride, Mice, Lipid profile, Histological effect and blood 

biochemical. 

INTRODUCTION 

Aluminum (Al) is one of the most abundant 

elements in the biosphere and causes adverse effect 

on various organs, Reinke et al., (2003). Human 

population is constantly exposed to Al through 

various sources, such as, corn, yellow cheese, salt, 

herbs, spices, tea, cosmetics, aluminum cooking 
utensils, certain beverages, drinking water, food 

additives and through environmental pollution 

Gupta et al., (2005). During the last 3 decades, there 

have been extensive evidences that Al poisoning has 

demonstrated adverse effects of Al including, 

inducing memory impairment, personality changes 

and dementia in humans. Additionally, bioavailable 

Al seems to be associated with neurological 

deterioration during aging Exley (1999). High levels 

of Al have been linked with an increased risk of 

number of pathogenic disorders such as microcytic 
anemia, osteomalacia as well as neurodegenerative 

disorders Santiba et al., (2007). Organs such as 

bone, liver, testes, kidney, and brain showed 

significant Al levels, and dysfunction and toxicity of 

these tissues and organs were noted as a result of the 

Al accumulation ATSDR (1999). Further extensive 

experimental evidences demonstrated both, in vitro 

and in vivo, that high Al concentrations caused 

oxidative stress that is described as an imbalance 

between free radical generation and the antioxidant 

defense system. Disruption of metal ion homeostasis 

may lead to oxidative stress, a state where increased 

formation of reactive oxygen species (ROS) 

overwhelms body antioxidant protection and 
subsequently induces DNA damage, lipid 

peroxidation, protein modification and other effects 

Jomova and Valko (2011). Consumers all over the 

world are becoming more conscious of the nutrition 

value, health benefits and safety of their food and its 

ingredients. Additionally, there is a preference for 

natural functional food ingredients that are believed 

to be safer, healthier and less subject to hazards than 

their artificial counterparts with increased interest in 

evaluation of the functional properties of naturally 

occurring substances, especially those that are 
present naturally in human diets Jiao and Wang 

(2005). 

Fruits and vegetables contain several different 

types of antioxidants that may directly react with 

reactive oxygen or nitrogen species forming 

products with much lower reactivity. Alternatively, 

compounds in plant-based diets may increase the 

capacity of the endogenous antioxidant defenses 

Wilkinson and Clapper (1997). Many 

epidemiological studies have linked eating more 

fruits and vegetables with prevention of chronic 



Vol. 61, No. 2, pp. 153-161, 2016                                                                                    Alex. J. Agric. Sci. 

 154 

diseases or lower incidence of several chronic 

pathologies, including obesity, diabetes, 

cardiovascular, neurologic diseases, infections and 

certain cancers. Researchers are beginning to think 

this may be due to the wide variety of 
phytonutrients in plant foods, of which many can act 

as antioxidants, protecting our cells' DNA from 

oxidation, which can promote mutations and the 

development of cancer Vauzour et al., (2010) and 

Tavares et al., (2012). 

Many research results have demonstrated that 

there is more than a thousand-fold difference 

between total antioxidants in various dietary plants. 

Interestingly, berries, particularly blackberries, blue 

berries and elder berries, are among the plants with 

the highest concentrations of antioxidants, Joseph et 
al., (1999). Black berry (Morus nigra), are proved 

as a traditional and rich source of bioactive 

compounds, possessing important biological 

activities such as flavonoids (anthocyanin), some 

minerals (Na, K, Ca, Se, Zn and P), vitamins 

(vitamin A, B complex, C and E) phenolic acids 

(gallic acid, p-coumaric acid, caffeic acid, ferulic 

acid) and phenolic polymers (ellagic acids) Facchini 

and St-Pierre (2004) .Therefore, the present study 

was carried out to determine the effect of black 

berry juice on different biological status and in 

counteracting aluminum toxicity in mice. 

MATERIALS AND METHODS 
Chemicals: 

Aluminum chloride (98%; anhydrous) was 

obtained from Elgomhouria company (CDH 

Vardaan house, Indian), while fresh BB were 
obtained from a local market (Alexandria, Egypt), 

then washed, homogenized and its juice was daily 

freshly prepared. The BB dose (1.6g/kg BW) was 

utilized according to previous studies which 

reported that 100 g black berry contains 317 mg 

anthocyanin; So1.6 g black berry contains 5 mg 

anthocyanin Sautebin et al.,(2004). ½ LD50 

(75mg/kg BW) was the tested doses of AlCl3 for 

treated mice. 

Experimental animals: 

Male albino mice (n: 32) averaging 18 to 23 g 
of BW were obtained from the animal house of the 

Medical Research Institute, Alexandria University, 

Egypt. The local committee approved the design of 

the experiments and the protocol follows the 

guidelines of the National Institutes of Health 

(NIH). Animals received human care, and had 

adequate stable diet and water ad lipitum. Animals 

were acclimatized to the laboratory conditions for 

two weeks before being experimented. 

Experimental design: 

After two weeks of acclimation, animals were 

classified into four equal groups’ eight mice each. 
Group 1: served as untreated control, group 2: mice 

were given AlCl3 dissolved in distilled water at dose 

of 75mg/kg BW intraperitoneally (ip), group 3: mice 

were given BBJ at a dose of 1.6 g/kg bw orally 

throw oral gavages, and group 4: mice were treated 

with AlCl3 and BBJ at the same mentioned doses. 

Mice were administered their respective doses on 
daily basis for six weeks.   

Body weight and organs weight: 

Body weight of mice was recorded in the 

beginning and at the end of the experimental period. 

Animals were sacrificed by decapitation, then liver, 

kidney and brain were immediately removed and 

weighed. Relative organ weights of were calculated 

as g/100 g body weight. 

Blood sample: 

Blood samples were collected from the 

sacrificed animals in two separatetubes, one of them 
containing heparin. Plasma samples were obtained 

by centrifugation at 4000 rpm for 20 minutes, then 

samples were stored at –20 ºC until used for further 

analyses. 

Biochemical parameters and enzyme activities: 

Plasma samples were analyzed for glucose 

according to Kunst et al., (1984) while uric acid and 

creatinine concentrations were measured according 

to the method of Lamb et al., (2006).  Total 

bilirubin was measured using the method of 

Wahlefeld and Bergmeyer (1972). Cholesterol and 

triglycerides (TG) were determined according to the 
methods of Tietz (1995) .High-density lipoprotein-

cholesterol (HDL-c) was determined according to 

the methods of Sugiuchi et al., (1995). Low-density 

lipoprotein-cholesterol (LDL-c) was determined by 

the method of Pisani et al., (1995). Very low-

density lipoprotein-cholesterol (VLDL-c) was 

calculated automatically by Roche /Hitachi Cobas C 

systems.  

The activities of plasma aspartate transaminase 

(AST) and alanine transaminase (ALT) were 

assayed by the method of Bergmeyer and Herder 
(1986). Acid Phosphatase (ACP2) activity was 

determined according to Hillmann (1971). Also 

acetyl cholinesterase (ACE) was measured by the 

method of Ellman et al., (1961). All the 

aforementioned parameters were measured using 

commercial kits, [Bio systems S.A. (Spain), 

Diamond (Germany) and Randox (United 

Kingdom)]. 

Histological study: 

Brain Specimen used for histological study was 

fixed in neutral formalin for a week at room 

temperature, dehydrated then cleared in xylene and 
embedded in paraffin wax. The paraffin sections 

were cut at 20 microns thickness and stained with 

hematoxylin and eosin for histological examination 

using the light microscope according to Banchroft  

et al ., (1996). 

Statistical analysis: 

Data were analyzed according to Steel and 

Torrie (1981). Statistical significance of the 
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difference in values of the control and treated 

animals was calculated by F test with 5% 

significance level. Data of the present study were 

statistically analyzed by using Duncan's Multiple 

Range Test (SAS), (1986).  

RESULTS AND DISCUSSION 
Results in (Table 1) showed that there was a 

significant decrease (P≤0.05) in body weight gain in 

AlCl3 group (- 4.4g) than the control group (2.6g) 

while there wasa significant increase (P≤0.05) in 

AlCl3+BBJ group (0.2g). In BBJ group there was a 

significant increase (P≤0.05) in body weight gain 

(5.0g) than other groups. This result agreed with 

results reported by Khattab et al., (2010) who found 
that AlCl3 induced significant decrease in final body 

weight. The majority of studies that utilized chronic 

doses of Al reported significant reduction (P≤0.05) 

in weight gain, Krasovskii, et al., (2004) found that 

during three months observation of rats receiving 

AlCl3, decrease in water and food intake and 

transient diarrhea occurred, which resulted in 

lowering of final body mass of animals in 

comparison to the controls, and he reported that 

animals exposed to chronic doses of Al consumed 

less food. Data indicated that treatment with AlCl3 
causes enlargement for liver; kidney and brain, 

while treatment with BBJ reverted back all the 

alteration to near normal (ameliorated the bad effect 

of AlCl3). These results were also in agreement with 

Thangarajan et al., (2013). 

Treated with AlCl3 caused  significant increase 

in WBC by (53.02%), platelets by (34%) and 

lymphocytes by (22.02%) than the control group, 

while it caused decrease in total RBC by (7.13%), 

Hb by (6.3%) and Ht by (7.45%) 

(Table2).Treatment with AlCl3 and BBJ together 

also caused increase in WBC (37%), and platelets 

(5.5%) than the control group, but less than that 
caused by AlCl3 alone .Also AlCl3+ BBJ caused 

reductions (3.0%) in RBC, Hb (4.0%) and Ht (2.2 

%) than the control group, but also it was less than 

AlCl3 alone. On the other hand, it was found that 

treatment with BBJ alone caused slightly increase in 

RBC level than the control and kept normal level of 

Hb and Ht as the control group it also decreased 

level of WBC than AlCl3 group (36.5%) or AlCl3  

with BBJ group (21.2%), respectively. The 

reductions in platelets and lymphocytes in BBJ 

group was more than the control group 409.7,55.2 
vs507.3,64.5 (Table 2).These results were agree 

with Aziz and Zabut (2011) study, they found that 

Alcl3 decreased the total RBC count (by18%), Hb 

(7%) and Ht (20%), and increased WBC count 

(67%), lymphocytes (29%), and platelets (33%). 

Geyikoglu et al., (2012) also found that after 

exposure with Al, the level of RBC, Hb and Ht 

revealed significant reductions in experimental 

group compared to the control group. 

Table (3) shows that treatment mice with AlCl3 

alone caused increase in glucose (71.4%) than other 

groups but it was not significant (P≥0.05), while it 
caused significant increase (P≤0.05) in creatinine 

(27%), uric acid (23.56%) and bilirubin (25%) than 

the control group, BBJ group and AlCl3 with BBJ 

group.  Aziz and Zabut (2011) also found that AlCl3 

lowered glucose levels by 30%.  

Table 1: Changes in body weight gain (g) and relative weight of organs g/100g BW in the control and 

different treated mice groups.  

Parameters Experimental groups 

Control AlCl3 BBJ BBJ +AlCl3 

Initial weight (g) 20.8±2.3 25.1±1.5 23.7±3.1 24.8±2.6 

Final weight (g) 23.4±1.6bc 20.7±1.9c 28.7±1.8a 25.0±4.2b 

Bodyweight gain (g) 2.6±1.2bc - 4.4± 0.8c 5.0± 1.5a 0.2±0.03b 

Liver (g/100g bw) 5.4±0.6bc 7.9±0.3a 5.0±0.5c 5.7±0.2b 

Kidney (g/100g bw) 1.4±0.08b 2.0±0.15a 1.2±0.08c 1.4±0.17b 

Brain (g/100g bw) 1.9±0.4ab 2.3±0.2a 1.6±0.1b 1.9±0.3b 

Results are expressed as mean ± SE; Means with different letters in the same row imply significant differences at P≤0.05. 

Table 2: Changes in blood biochemical parameters in the control and different treated mice groups.  

Results are expressed as mean ± SE; Means with different letters in the same row imply significant differences 
at P≤ 0.05.WBC: White blood cell, RBC: Red blood cell, Hb: Hemoglobin, Ht: Hematocrit  

 

Parameters Experimental groups 

Control AlCl3 BBJ BBJ+ AlCl3 

WBC(×103L) 4.6±0.8b 7.1±0.3a 5.2±0.3b 6.3±1.8ab 

RBC(×106L ) 8.97±0.5a 8.33±0.1b 9.2±0.2a 8.7±0.5ab 

Hb (gm/dL) 12.4±0.6 11.6±0.7 12.1±0.5 11.9±0.8 

Ht (%) 48.6±4.0 44.98±1.95 48.0±1.7 47.55±3.6 

Platelets(×109L) 507.3±54.1ab 681.7±214.9a 409.7±83.9b 535.5±137.8ab 

Lymphocytes (%) 64.5 ± 5.0b 78.7±9.7a 55.2±3.4b 63.0±3.8b 
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Table 3: Changes in blood parameters in control and different treated mice groups. 

Parameters Experimental groups 

Control AlCl3 BBJ BBJ+ AlCl3 

Glucose    (mg/dL) 31.5±17.3 54.1±14.7 36.0±14.7 46.9±16.1 

Creatinine (mg/dL) 0.69±0.3b 0.88±0.46a 0.66±0.39c 0.73±0.28b 

Uric Acid (mg/dL) 4.33±0.4c 5.35±0.17a 4.7±0.4bc 5.0±0.26c 

Bilirubin (mg/dL) 0.20±0.01b 0.25±0.19a 0.14±0.03c 0.22±0.03ab 

Results are expressed as mean ± SE; Means with different letters in the same row imply significant differences at P≤ 0.05. 

AlCl3 elevated levels of urea (12%), uric acid (77%) 

and creatinine (25%) compared to the control. 

Geyikoglu et al., (2012) also found that after 

exposure with Al, the levels of urea and uric acid 

significantly increased. On the other hand, it was 

found that treatment with BBJ alone reduced 

glucose (33.5%), creatinine (25%), uric acid 

(12.2%) and bilirubin (44.0%) than AlCl3 group. 

Ibrahim (2013) also found that, treatment with 

strawberry or blackberry alone in male rats showed 
a reduced in urea, creatinine, bilirubin and glucose 

compared to the control group. DeFuria et al., 

(2009) found that BBJ supplementation could 

protect against insulin resistance and lower blood 

glucose levels in mice. 

Table (4) shows that dietary treatment with 

AlCl3 alone increased cholesterol by (28.97%), 

triglycerides (71.5%) LDL (11.36%) and VLDL 

(31.9%) than the control group, while it reduced 

HDL by (7.75%). On the other hand treatment with 

BBJ alone decreased cholesterol, triglyceride, LDL 
and VLDL than AlCl3 group (14.5%, 44.1%, 10.6% 

and 20.6% respectively) and AlCl3 + BBJ group 

(11.7%, 7.1%, 3.5% and 6.8% respectively) and the 

decrease was significant for cholesterol among 

treatment groups, also there was a significant 

increase (P≤0.05) in VLDL among groups. Aziz and 

Zabut (2011) also found that there was an increase 

in triglyceride (28%) and cholesterol (20%) levels 

by treatment with AlCl3. Blueberries had also been 

reported to have lipid lowering properties, and thus 

have been suggested to be protective against 

atherosclerosis and cardiovascular disease. 
Previously, Rimando et al., (2005) demonstrated a 

29% decrease in LDL levels and a 7% increase in 

HDL levels, with significant improvement in LDL/ 

HDL ratio. Hassan et al., (2015) found that the 

exposure to AL which is able to cause alterations in 

lipid profile where the hypo activity of lipoprotein 

lipases may be because of hepatic dysfunction 

appearing to be one of the most important factors 

responsible for the increment in triglycerides and 

cholesterol, these enzymes may be inhibited by AL, 

for example unspecific esterase, triglyceride lipase 

and pyrophosphates. The irregularities in lipoprotein 

profile may be a result of the decrease in the 

removal of low density lipoprotein (LDL) and 

VLDL from the circulation accompanied by or 
uncontrolled production of VLDL by the liver. 

Tsutsumi  et al., (1995). Naidu et al., (2013) found 

that for each 1% increase in HDL cholesterol there 

is a 1% decrease in the cardiovascular event rate. 

Also Wallace reported that dietary flavonoids have 

emerged as potential candidates to protect against 

CVD, Wallace (2011). Epidemiological studies 

associate regular consumption of flavonoid-rich 

foods and beverages with a decreased risk of CVD 

mortality, owing potential of these bioactive 

compounds in protect against LDL oxidation and 
prevent CVD, He and Giusti (2010). 

The AST and ALT are important enzymes of 

liver; their activities are related with the 

maintenance of amino acid homeostasis and might 

be an indicator of mitochondrial injury. They are 

also a common mean of detecting liver damage. 

Alterations in these enzymes are reported in 

hepaticdisease and in myocardial infarction, Hassan 

and Yousef (2009). Enzymes activity was estimated 

and listed in Table (5). It was found that treatment 

with AlCl3 increased levels of ALT and AST 

activities and the increase was significant (P≤0.05) 
in AST level, while adding BBJ to AlCl3 reduced 

the level of both enzymes by 15.1% and 23.5%, 

respectively. In BBJ group, levels of ALT and AST 

enzymes were almost equal to the control group 

which means that AlCl3 had a bad effect on liver  

Table 4: Lipid profiles in the control and different treated mice groups. 

Parameters Experimental groups 

Control AlCl3 BBJ BBJ +AlCl3 

CH (mg/dL) 80.3±11.0c 103.5±8.5a 88.5±6.76bc 100.2±8.2ab 

TG (mg/dL) 91.5±5.1b 157.0±40.7a 87. 7±18.0b 94.4±9.0b 

HDL(mg/dL) 96.8±13.3 89.3±6.9 97.5±12.8 90.6±4.3 

LDL (mg/dL) 11.0±3.4 12.3±3.3 11.0±1.8 11.4±2.1 

VLDL(mg/dL) 11.8±1.3b 15.5±2.7a 12.3±0.5b 13.2±2.2ab 

Results are expressed as mean ± SE; Means with different letters in the same row imply significant differences at  
P≤ 0.05. CH = cholesterol TG = triglycerides, LDL = low density lipoprotein, HDL = high density lipoprotein, VLDL = 
very low density lipoprotein. 
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Table 5: Enzymes activity in the control and different treated mice group. 

Parameters Experimental groups 

Control AlCl3 BBJ BBJ+ AlCl3 

ALT (U/l) 118.5±2.65 156.0±42.53 121.7±14.08 132.4±25.15 

AST (U/l) 449.75±45.7b 543.2±36.3a 387.5±51.4b 415.6±48.57b 

ACE (U/l) 27.0±3.34ab 32.2±0.96a 26.0±4.97b 29.4±3.05ab 
ACP2 (U/l) 7.55±0.33b 13.1±0.55a 7.57±2.37b 9.54±0.12b 

Results are expressed as mean ± SE; Means with different letters in the same row imply significant differences at P≤ 0.05. 

function and increased enzymes activities while BBJ 

may have enhanced liver functions but there was no 

significant difference between the control group and 

different treated groups in level of ALT enzyme. 

Ibrahim (2013) found that treatment with strawberry 

or blackberry alone showed a decrease in AST and 

ALT levels. The presence of BBJ with AlCl3 in 

combination groups minimized its toxic effects on 

AST and ALT levels, but these did not reach to the 

values of the control group. Geyikoglu et al., (2012) 
also found that after exposure with Al, the 

enzymatic activities of ALP, AST, ALT and LDH 

increased. The author stated that sub chronic 

exposure to low doses of Al can produce serious 

dysfunctions in rat blood, liver and kidney, and 

exposure to this metal can result in greater damages. 

Akila et al., (1998) also reported that a rise in blood 

transaminase activities is a sensitive indicator of 

damage to cytoplasmic and/or mitochondrial 

membranes. Enzyme activities rise when the 

membranes of only very few cells are damaged. 
In regard to acetylcholinesterase (ACE) enzyme 

in blood, it was found that AlCl3 significantly 

increased (P≤0.05) the level of the enzyme activity 

as compared to the control group (32.2 vs 27.0), 

while adding BBJ with AlCl3 reduced level of ACE 

enzyme and treated with BBJ alone nearly kept the 

level of ACE as normal as the control. The observed 

inhibition in brain ACE activity may result from the 

slow accumulation of Al in the brain and formation 

of Al complex with high affinity for binding with 

the active site of this enzyme, leading to induction 

of oxidative stress; consequently it diminishes the 
activity of ACE in all parts of the brain. So, 

acetylcholine (AC) does not hydrolyze and 

accumulates in cholinergic sites leading to 

disturbance in the nervous system Kumar et al., 

(2009), inhibition in ACE resulted in the 

accumulation ofAC, stimulation of lymphocytes and 

increased lymphocyte motility and cytotoxicity. 

Since ACE is a membrane bound enzyme, it may be 

removed from the binding with AC and may result 

in decreased activity of ACE, so the level of enzyme 

activity will increase in blood Mohamed et al., 

(2011). Naidu et al., (2009) found that ACE 

activities were significantly increased. It can be 

concluded that Alinduced neuronal oxidative stress 

and inhibition of the antioxidant system and enzyme 

activities could be the mechanisms of AlCl3 

neurotoxicity. 

Table (6) and Figure (1) show histological 

changes in brain with AlCl3 and BBJ, it was found 

that in the control group (Fig1-A) normal brain 

tissues contains glial and pyramidal cells indicating 
no necrosis or vacuolation. The granular cell 

showed no neuodegeration changes, there is no 

neurofillary tangle. BBJ group (Fig.1-B) revealed 

reversed normal brain tissue contains glial and 

pyramidal cells showing no necrosis or vacuolation. 

The granular cell shows no neurodegeneration 

change. There is no nerofillary tangle. AlCl3 group 

(Fig.1-C) shows moderate to marked 

neurodegeneration change in the form of necrosis 

and vacuolation with increase in neurofibrillary 

tangle. AlCl3 and BBJ (Fig.1-D) shows 
improvement in brain architecture with mild 

necrosis and neurofibrillary tangle. 

Naidu et al., (2013) found that histological 

examinations showed clumpy of cell neurons, or 

reduced pyramidal cells and scanty neurofibrillary 

tangle which was an indication of 

neurodegeneration in the treated groups when 

compared to the control. It was however, concluded 

that the oral administration of AlCl3 could induce 

brain damage which may impair memory and 

learning as seen in Alzheimer disease. These results 

suggest that AlCl3 enhances oxidative stress in the 
brain, thereby disturbing the antioxidant defense of 

rats. Increased oxidative stress could be one of the 

mediating factors in the pathogenesis of AlCl3, 

toxicity in the brain. Hamza, et al., (2015) found that 

treatment with BBJ showed normal brain tissue 

formed of round and pyramidal shaped neurons 

surrounded by eosinophilic glial fibers as found in 

normal group. 

From these results we suggested that 100g or 

1/2cup of BB may be taking daily to avoid many 

health problems. 
Table 6: Histological examination for brain in different treated mice group 

 Experimental groups 

Control AlCl3 BBJ BBJ + AlCl3 

Necrosis - +++ - + 

Vaculation - +++ - + 

Neurofillarytengle - +++ - + 
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Fig.1: Photomicrographs of brain sections of control (A) and different treated mice (B): BBJ group, 

(C): AlCl3 group and (D): BBJ+AlCl3 under light microscopy. 

CONCLUSION 
Consumption of Blackberry juice (BBJ) was 

able to improve the lipid profile, reduce the high 

levels of total cholesterol, LDL and triglycerides. 

So, it can play an important role in the prevention of 

cardiac damage. BBJ administration during 

exposure to aluminum could be recommended for 

reverting back brain oxidative stress and 

neurological disorders as well as modulation of 

antioxidant defense mechanism. The observed 

beneficial effect of BBJ is probably through the 

synergistic anti-oxidant capacity of its various 
nutritional constituents. Since ever more people 

prefer natural therapies besides being provide 

further support for the investigation thereof as 

functional human foods. 

REFERENCES 
Agency for Toxic Substances and Disease Registry 

(ATSDR).1999. Toxicological profile for 

aluminum, (Update) U.S., Department of 

Health and Human Services. Public Health 

Service: p.352. 

Akila, G., Rajakrishnan, V., Viswanathan, P., 

Rajashekaran, K., Menon, V. 1998. Effects of 

curcumin on lipid profile and lipid peroxidation 

status in experimental hepatic fibrosis. Hepatol. 

Res. 11, 147–157. 
Aziz I. A., and Zabut, B. 2011. Determination of 

blood indices of albino rats treated with 

aluminum chloride and investigation of 

antioxidant effects of vitamin E and C. 

Egyptian Journal of Biology 13:1-7. 

 

Banchroft, J., Stevens, A. and Turner, D. 1996. 

Theory and Practice of Histological 

Techniques,fourth ed. Churchill Livingstone, 

New York, London, San Francisco, Tokyo. 

Bergmeyer, H., Horder M, and Rej R.1986. 

Approved recommendation on IFCC methods 

for the measurement of catalytic concentration 
of enzymes. Part 3.IFCC Method for alanine 

aminotransferase. J. Clin. Chem. Biochem.24: 

481-495. 

DeFuria, J., Bennett, G., Strissel, K., Perfield, J., 

Milbury, P., Greenberg, A., and Obin, M. 2009. 

Dietary blueberry attenuates whole-body 

insulin resistance in high fat-fed mice by 

reducing adipocyte death and its inflammatory 

sequelae. Journal of Nutrition, 139(8): 1510-

1516. 

Ellman, G., Courtney, K., Valentino, A. and 
Featherstone, R. 1961. A new and rapid 

colourimetric determination of 

acetylcholinestrase activity. Biochem. 

Pharmacol. 7: 88–95. 

Exley, C. 1999. A molecular mechanism of 

aluminum-induced Alzheimer's diseaseJournal 

of Inorganic Biochemistry.76(2) 133–140. 

Facchini, P., Bird, D. and St-Pierre, B. 2004. Can 

Arabidopsis make complex alkaloids? Trends 

Plant Sci 9: 116–22. 

Geyikoglu, F.,Turkez, H., Bakir, T. and Cicek, M. 

2012. The genotoxic, hepatotoxic, nephron 
toxic, haematotoxic and histopathological 

effects in rats after aluminum chronic 

intoxication.Toxicol Ind. Health 15: 780-791. 

 

http://www.ajol.info/index.php/ejb/index
http://www.sciencedirect.com/science/journal/01620134
http://www.sciencedirect.com/science/journal/01620134
http://www.sciencedirect.com/science/journal/01620134/76/2
http://tih.sagepub.com/search?author1=Hasan+Turkez&sortspec=date&submit=Submit
http://tih.sagepub.com/search?author1=T%C3%BClay+Ozhan+Bakir&sortspec=date&submit=Submit
http://tih.sagepub.com/search?author1=Mustafa+Cicek&sortspec=date&submit=Submit


Alex. J. Agric. Sci.                                                                                        Vol. 61, No.2, pp. 153-161, 2016 

 159 

Gupta, V., Anitha, M., Hegda, L., Zecca, R., 

Garruto,  R., Ravid,   S., Shankar,  R., Stein, P., 

Hanmugavelu, S., and. JagannathaRao. 2005. 

Aluminums in Alzheimer’s disease: are we still 

at acrossroad? Cell. Mol. Life Sc., 62: 143-158. 
Hamza, R., El-Shenawy N. and Ismail H. 2015. 

Protective effects of blackberry and quercetin 

on sodium fluoride-induced oxidative stress and 

histological changes in the hepatic, renal, testis 

and brain tissue of male rat J Basic Clin Physiol 

Pharmacol  26(3): 237–251. 

Hassan, H. and Yousef, M. 2009. Mitigating effects 

of antioxidant properties of black berry juice on 

sodium fluoride induced hepatotoxicity and 

oxidative stress in rats. Food and Chemical 

Toxicology 47: 2332–2337. 
Hassan, H.,Serage, H. and Gad, W. 2015. Black 

berry juice attenuates neurological disorders 

and oxidative stress associated with concurrent 

exposure of aluminum and fluoride in male rats. 

Egyptian journal of basic and applied sciences. 

2: 281–288. 

He, J., Giusti, M. 2010. Anthocyanins: natural      

colorants with health-properties. Food Sci. 

Technol. 1:163–187. 

Hillmann, G. 1971. Continuous Photometric 

Measurement of Prostate acid phosphatase 

activity. ZKlin Chem Klin Biochem; 9(3): 273-
274. 

Ibrahim, A. 2013: The protective role of  some 

dietary antioxidants against the harmful effects 

of  butyl benzyl phthalate in rats,PhD, Faculty 

of Specific Education Department of Home 

Economics - Alexandria University. 

Jiao, Z., Liu, J., and Wang, S. 2005. Antioxidant 

activities of total pigment extract from 

blackberries. Food Technol. Biotechnol. 43: 

97–102.  

Jomova, K. and Valko, M. 2011. Advances in 
metal-induced oxidative stress and human 

disease, Toxicology 283: 65-87.  

Joseph, J.,Shukitt H., Denisova, N., Bielinski, D., 

Martin, A., McEwen, J. and Bickford, P. 1999. 

Reversals of age-related declines in neuronal 

signal transduction, cognitive, and motor 

behavioral deficits with blueberry, spinach, or 

strawberry dietary supplementation. Journal 

Neuro sci.19: 8114 –8121 . 

Khattab, H., Inas, Z., Abdallah, and Gehan, M. 

Kamel. 2010. Grape seed extract alleviate 

reproductive toxicity caused by aluminum 
chloride in male rats. Journal of American 

Science; 6(12):1200-1209. 

Krasovskii, G., Vasukovich, L. and Chariev, O. 

2004. Experimental study of biological effects 

of leads and aluminum following oral 

administration. Environ. Health Rerspect, 30: 

47-51. 

Kumar, A., Dogra, S.andPrakash, A. 2009.  

Protective effect of curcumin (Curcuma longa), 

against Aluminum toxicity: possible behavioral 

and biochemical alterations in rats. Behav Brain 

Res. 205: 384–390. 
Kunst, A., Draeger, B., and Ziegenhom, J. 1984. 

In:Bergmmeyer.Methods of Enzymatic 

analysis, 3rd ed. Volume VI, Metabolites1: 

Carbohydrates 163-172. 

Lamb, E., Newman, D. and Price C.2006: Kidney 

function tests In: Burtis CA, A shwood ER. 

Bruns DE. Tietz textbook of clinical chemistry 

and molecular diagnostics.4th ed. St.Louis, MO: 

Elsevier Saunders; 797-835. 

Mohamed, E., Ahmed H., Estefan, S., Farrag, A. 

and Salah R. 2011. Windows into estradiol 
effects in Alzheimer’s disease therapy. Euro. 

Rev. Med. Pharmacology Sci. 15: 1131–1140. 

Naidu, N., Bhat, S., and Dsouza, U. 2013. Effect of 

long term administration of aluminum chloride 

on oxidative stress and actylcholinesterase 

activity in rat brain International Journal of 

Pharmacy and Biological Sciences. 3 (1): 616-

622. 

Pisani, T., Gebski, C., Leary, E. 1995. Accurate 

Direct Determination of Low-Density 

Lipoprotein Cholesterol Using an 

Immunoseparation Reagent and Enzymatic 
Cholesterol Assay. Arch Pathol Lab Med. 

119(12): 1127-1135. 

Reinke, C., Breitkreutz, J. and Leuenberger, H. 

2003. Aluminum in over the counter drugs: 

Risks Outweigh Benefits? Drug Safety 26(14): 

1011-1025. 

Rimando, A., Nagmani, R., Feller, D. and 

Yokoyama, W. 2005. Pterostilbene, a new 

agonist for the peroxisome proliferator-

activated receptor a-isoform, lowers  

lipoproteins and cholesterol in 
hypercholesterolemic hamsters. Journalof 

Agricultural and Food Chemistry, 53: 3404-

3407. 

Santiba´n˜ez, M., Bolumar, F. and Garcı´a A. 2007. 

Occupational risk factors in Alzheimer’s 

disease: a review assessing the quality of 

published epidemiological studies. Occup. 

Environ Med 64(11): 723–732. 

Sautebin, L., Rossi, A., Serraino, I., Dugo, P., Di 

Paola, R., Mondello, L., Genovese, T., Britti, 

D., Peli, A., Dugo, G., Caputi, A. 

andCuzzocrea, S. 2004. Effect of anthocyanins 
contained in a blackberry extract on the 

circulatory failure and multiple organ 

dysfunction caused by endotoxin in the rat. 

Planta Med., 70(8): 745-752. 

Statistical Analysis System.1986. SAS User’s 

Guide: Statistics, Version 5th  Edition. SAS 

Inst., Inc., Cary, NC, U.S. 



Vol. 61, No. 2, pp. 153-161, 2016                                                                                    Alex. J. Agric. Sci. 

 160 

Steel, R. and Torrie, J. 1981. Principle and 

Procedure of Statistics. A Biometrical 

Approach, 2nd ed. McGvaus-Hill Booh 

Company, New York, USA. 

Sugiuchi, H., Okabe, H. and Irie, T. 1995. Direct 
Measurement of High Density Lipoprotein 

Cholesterol in Serum with Polyethylene Glycol 

Modified Enzymes and Sulfated 

Cyclodextrin.Clin.Chem; 41: 717-723. 

Tavares, L., Figueira, I., Macedo, D., McDougall, 

G., Leitão, M., Vieira, H.,Stewar, D., Alves, P., 

Ferreira, R.,and Santos, C. 2012. 

Neuroprotective effect of blackberry (Rubus 

sp.) polyphenols is potentiated after simulated 

gastrointestinal digestion. Food Chemistry 131: 

1443–1452. 
Thangarajan, S., Chandrasekar, S., Varadharajan, 

M.,Ramachandran, S., Manogaran, S., 

Arunachalam, V. and Krishnamoorthi, R. 2013. 

Oxidative stress in brains of male rats 

intoxicated with Aluminum and 

neuromodulating effect of CelastrusPaniculatus 

alcoholic seed extract. Asian Journal of 

Pharmaceutical Clinical Research. 6(3): 80-90. 

Tietz N., ed. 1995: Clinical Guid to Laboratory 

Tests, 3rded .Philadelphia PA: WB Saunders 

Company. 130-131. 

Tsutsumi, K., Inoue, Y., Shime, A., and Murase, T. 

1995. Correction of hypertriglyceridemia with 
low and high-density lipoprotein cholesterol by 

the novel compound No 1886, a lipoprotein 

lipase promoting agent in STZ induced diabetic 

rats. Diabetes .44: 414–17. 

Vauzour, D., Vafeiadou, K., Pendeiro, C., Corona, 

G., andSpenser, J. 2010. The inhibitory effects 

of berry-derivated flavonoids against neuro 

degenerative processes. J Berry Res. 1: 45-52. 

Wahlefeld, A. and Bergmeyer, H.Eds. 1972: 

Methods of Enzymatic Analysis. Scand. J Clin 

Lab Invest; 29 (126): Abstract 11and12. 
Wallace, T. 2011. Anthocyanins in cardiovascular 

disease. Adv. Nutr. 2: 1–7. 

Wilkinson, J. and Clapper, M. 1997. Detoxication 

enzymes and chemo prevention .Proc .Soc 

.Exp.Biol.Med. 216: 192–200 . 

 



Alex. J. Agric. Sci.                                                                                        Vol. 61, No.2, pp. 153-161, 2016 

 161 

  


