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Abstract

Aluminum increased free radicals and caused alterations in
antioxidant enzymes in both in vivo and in vitro. Propolis scavenges
free radical and inhibits the membrane lipid peroxidation. Therefore,
the present study aimed to investigate the protective effect of propolis
against the toxicity of aluminum sulfate in male rats. Rats were divided
into four equal groups. Group 1 received no treatment, Groups 2, 3 and
4 were treated orally with propolis (50 mg/kg BW), aluminum sulfate
(106 mg/kg BW) and aluminum sulfate (106 mg/kg BW) plus propolis
(50 mg/kg BW), respectively. Rats were administered their respective
doses every day for 60 days. Aluminum sulfate caused changes in body
and organs weights. The activities of transaminases and alkaline
phosphatase were increased in plasma, while decreased in the liver of
rats treated with aluminum sulfate. Acetylcholinesterase activity, total
protein, albumin and high density lipoprotein were decreased, while
urea, creatinine, bilirubin, total lipids, cholesterol, triglycerides, low
density lipoprotein and very low density lipoprotein were increased in
rats treated with aluminum sulfate. Treatment with aluminum sulfate
increased thiobarbituric acid-reactive substances (TBARS), while
decreased the activities of antioxidant enzymes (glutathione peroxidase,
glutathione S-transferase, catalase and superoxide dismutase) and
glutathione (GSH) in plasma, liver and kidney. On the other hand
treatment with bee-propolis alone caused reduction in the levels of
TBARS and increased the activities of antioxidant enzymes and GSH.
The presence of bee-propolis with aluminum sulfate alleviated its toxic
effects. These results concluded that bee-propolis minimized
hepatotoxicity, nephrotoxicity and oxidative stress induced by
aluminum sulfate in rats.
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1. Introduction

Aluminium is the most abundant metal on Earth and constitutes
8.13% of the crust (IPCS, 1997). It is released into the environment
largely by natural processes, but also due to anthropogenic activities
(Lantzy and Fred, 1979). While aluminium is inherently contained in
most food stuff, its salts are artificially added to various food products
(acidity regulator, raising agent, anti-caking agent, etc.). Use of
aluminium in the processing, packaging and storage of food products is
also a significant factor in the increased aluminium levels in foods
(IPCS, 2007). On the other hand, aluminium salts are widely used as
flocculants in the treatment of drinking water to reduce organic matter,
color, turbidity and microorganism levels (WHO, 2008), which may
lead to increased aluminium intake by the general public. Total dietary
exposure to aluminium, including exposure via drinking water, has
been assessed using a duplicate diet, total diet or market basket
approach in a number of countries (IPCS, 2007). Yousef (2004)
reported that aluminium-induced changes in hemato-biochemical
parameters, increased lipid peroxidation and decreased the activities of
the antioxidant enzymes in plasma and tissues of male rabbits. Also,
Yousef et al. (2005 and 2007) demonstrated that AICl; caused
deterioration in sperm quality, enhancement of free radicals and
alterations in antioxidant enzymes in both in vivo and in vitro. The
mechanism of aluminium-induced toxicity is that it potentiates the
activity of Fe*" and Fe’" ions to cause oxidative damage (Xie et al.,
1996). Aluminum levels vary according to the levels found in the
source of water and whether Al coagulants are used during water
treatment.

Propolis, a complex mixture of compounds also called bee glue, is
a natural resinous product that honey bees collect from several plants
and mix it with beeswax and salivary enzymes (B-glucosidase)
(Marcucci,1995; Bankova ,2005; Cardoso, 2011).

Propolis  which is rich in polyphenols, flavonoid aglycones,
phenolic acid and their esters, as well as phenolic aldehydes and
ketones, terpenes, sterols, vitamins and amino acids (Khalil, 2006,
Boufadi et al., 2014). Propolis possesses several biological properties
such as anti-inflammatory, anticancer, antioxidant, antibiotic and
antifungal activities (Burdock, 1998). It scavenges free radical and
inhibits the membrane lipid peroxidation and free radical formation
(Liu et al., 2004). It acts on antioxidant enzymes such as superoxide
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dismutase (Jasprica et al., 2007). Therefore, the present study was
carried out to investigate: (1) the alterations in biochemical parameters,
free radicals and antioxidant enzymes induced by aluminium sulfate in
liver, kidney of male rats, (2) the role of propolis in alleviating the
negative effects of aluminium chloride, and (3) the effect of propolis
alone on the tested parameters.
2. Materials and Methods
2.1 Tested compounds

In this study, the effects of aluminium sulfate with or without
propolis on biochemical indices, free radicals and enzyme activities of
male rats were investigated. Aluminium sulfate ((Al12(SO4)3 Aqu.) was
purchased from Aldrich chemical Company, Milwaukee Wis, USA,
while propolis was obtained from Superior Nutrition and Formulation
by Jarrow Formulas, Los Angeles, USA. All other chemicals used in
the experiment were of analytical grade. The dose of aluminium sulfate
was 106 mg/kg BW and given orally to rats. The dose was chosen
according the previous study by Abd El-Rahman (2003). The dose of
propolis was 50 mg/kg/BW. This dose was chosen based on previous
studies of Newairy et al. (2009) and Yousef and Salama (2009).
2.2 Animals and treatments

Forty male rats weighing 160-170 g were used. Animals were
obtained from Faculty of medicine, Alexandria University, Alexandria,
Egypt. Animals were housed 5 per cage and kept on commercial diet
and tap water which provided ad [libitum. After two weeks of
acclimation, animals were divided into four groups. The first group was
used as control. Groups 2, 3 and 4 were treated orally with propolis (50
mg/kg BW), aluminum sulfate (106 mg/kg BW) and aluminium sulfate
(106 mg/kg BW) plus propolis (50 mg/kg BW), respectively. Rats were
administered their respective doses every day for 60 days.
2.3 Meassured parameters
2.3.1 Body and organs weights

At the end of the experimental period body weight of rats were
recorded. Animals were sacrificed by decapitation and liver, brain,
heart, lung, spleen, kidney and testes were immediately removed and
weighed.
2.3.2 Blood biochemical parameters and enzyme activities

The blood samples were collected in tubes containing Heparin
(anti-coagulant) and blood samples were placed immediately on ice.
Plasma was obtained by centrifugation of samples at 860 xg for 20 min,
and was stored at -60°C until used for analyses.
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Stored plasma samples were analyzed for total protein (TP) by the
Biuret method according to Armstrong and Carr (1964). Albumin (A)
concentration was determined by the method of Doumas et al. (1977).
Globulin was calculated as the difference between total protein and
albumin. Plasma glucose, urea and creatinine concentrations were
measured by the method of Trinder (1969), Patton and Crouch (1977)
and Henry et al. (1974), respectively. Plasma total bilirubin was
measured using the method of Pearlman and Lee (1974). Plasma
concentrations of total lipids, cholesterol and triglycerides (TG) were
determined according to the methods of Knigth et al. (1972), Watson
(1960) and Fossati and Principe (1982), respectively. High-density
lipoprotein-cholesterol (HDL-c) was determined according to the
methods of Warnick et al. (1983). Low-density lipoprotein-cholesterol
(LDL-c) was determined by the calculation (cholesterol-(TG/5+HDL).
Very low-density lipoprotein-cholesterol (VLDL-c) was calculated by
dividing the values of TG by factor of 5.

The activities of plasma aspartate transaminase (AST; EC 2.6.1.1)
and alanine transaminase (ALT; EC 2.6.1.2) were assayed by the
method of Reitman and Frankel (1957). Alkaline phosphatase (AIP; EC
3.1.3.1) activity was determined in plasma according to the method of
(Principato et al., 1985). Plasma acetylcholinesterase (AChE; EC
3.1.1.7) activity was estimated using acetylthiocholine iodide as a
substrate according to the method of Ellman et al. (1961). Glutathione
S-transferase (GST; EC 2.5.1.18) activity was determined according to
Habig et al. (1974). Catalase (CAT; EC 1.11.1.6) activity was
determined using the Luck method involving the decomposition of
hydrogen peroxide (Luck, 1974). Superoxide dismutase (SOD; EC
1.15.1.1) activity was measured according to Mishra and Fridovich
(1972). Glutathione reduced (GSH) was determined according to the
method of Beutler et al. (1963). The activity of Glutathione peroxidase
(GPx, EC. 1.1.1.9) was assayed by the method of Chiu et al. (1976).
Plasma thiobarbituric acid-reactive substances (TBARS) were
measured by the method of Tappel and Zalkin (1959).

2.3.3 Organs Biochemical Parameters and Enzyme Activities

All animals of each group were sacrificed by decapitation after
the end of the treatment period and liver and kidney was immediately
removed, weighed and washed using chilled saline solution. Tissue
were minced and homogenized (10% w/v) in ice-cold sodium
potassium phosphate buffer (0.01 M, pH 7.4) containing 1.15% KCI in
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aPotter—Elvehjem type homogenizer. The homogenate were centrifuged
at 10,000 xg for 20 min at 4°C. The resultant supernatant of the organs
was used for different enzyme activities, glutathione reduced and free
radicals according to the previous methods. In liver AST, ALT and AIP
were determined. In liver and kidney GST, SOD, GPX, CAT, GSH and
TBARS were determined. Tissue protein concentration was assayed by
the method of Lowrey et al. (1951).

2.4 Statistical analysis

Data were analyzed according to Steel and Torrie (1981).

Statistical significance of the difference in values of 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).

3. Results and Discussion:

Data in Tablel indicated that treatment with Bee-propolis alone
significantly (p<0.05) increased SOD, GPx, GST, CAT and GSH
activities and decreased TBARS levels in plasma, liver and kidney. On
the other hand, aluminium sulfate (AS) has shown a significant
(p<0.05) decrease in antioxidant enzymes activities but increased the
levels of TBARs. The Co administration of Bee-propolis with (AS) has
alleviated (As) toxicity compared to (AS) treated group. The present
results are in agreement with data reported by Yousef (2004), Yousef
et al. (2005, 2007), Nehru and Anand (2005) and Newairy et al. (2009)
who indicated that aluminium intake produces oxidative stress.

Although aluminium is not a transition metal and therefore cannot
initiate peroxidation, many investigations have searched for a
correlation between aluminium accumulation and oxidative damage in
the body tissues (Nehru and Anand, 2005). An in vitro study has
indicated that aluminium greatly accelerates iron-mediated lipid
peroxidation (Xie et al., 1996). In fact, aluminium, a non-redox-active
metal, is a pro-oxidant both in vivo and in vitro (Exley, 2004). The
primary effects of aluminium on the brain, liver and kidney functions
are thought to be mediated via damage to cell membranes. Lipid
peroxidation of biological membranes results in the loss of membrane
fluidity, changes in membrane potential, an increase in membrane
permeability and alterations in receptor functions (Nehru and
Anand, 2005).

Orihuela et al. (2005) reported that at high doses, aluminium was
able to induce oxidative stress in the intestinal mucosa, as indicated by
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the significant increase in the concentration of both, Oxidized
glutathione/reduced glutathione (GSSG/GSH) ratio and TBARS levels.
These effects may have been produced owing to concomitant causes.
Aluminium might affect the glutathione (GSH) synthesis by decreasing
the activity of glutathione-synthase (GS), a non-limiting step of whole
reaction, thus leading to a reduced GSH content. Likewise, a slowing
down in the conversion of oxidized-to-reduced form of GSH due to the
inhibition of glutathione-reductase (GR) by aluminium could explain
the increment in GSSG/GSH ratio. On the other hand, it has been
demonstrated that aluminium is able to inhibit NADPH-generating
enzymes such as glucose 6-phosphate dehydrogenase and NADP-
isocitrate dehydrogenase. Since, NADPH is shown to be a main factor
for the GSH regeneration, the decreased GSH level could be also
ascribed to insufficient supply of NADPH. Besides, aluminium is able
to diminish the activity of enzymes related to cell antioxidant defense,
such as super oxide dismutase, catalase and GSH-peroxidase, in brain
and liver. Therefore, aluminium could indirectly contribute to
unbalance redox equilibrium in the enterocyte (Orihuela et al., 2005).

Fuliang et al. (2004), Jasprica et al. (2007), Kanbura et al. (2009),
Newairy et al. (2009) and Yousef and Salama (2009) reported that
propolis caused reduction in TBARS levels and increase in SOD, GSH-
Px, GST and CAT activities. Also, propolis is able to induce
hepatoprotective effects on aluminium chloride induced liver damage in
rats (Newairy et al., 2009). In addition, propolis is able to induce
hepatoprotective effects on paracetamol induced liver damage in mice
(Nirala et al., 2008). Taken together, these findings constitute evidence
that the antioxidative properties of the propolis contribute to the
prevention of damage induced by AS in rats.
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Table 1. TBARS (nmol/ml), glutathione (GSH; U/ml), glutathione peroxidase
(GPx; (U/ml), glutathione S-transferase (GST; umol /hr/ml), catalase (CAT;
umol H,O, consumed/min/ml) and superoxide dismutase (SOD; U/ml)
activities in plasma, liver and kidney of male rats treated with Bee-propolis,

aluminium sulfate (AS) and their combination.

Experimental groups

Parameter Control | Porpolis AS ‘ Porpolis+ AS
Plasma
TBARS 0.4 +0.065° 0.2+0.01° 0.8 +0.06 0.6 +0.02°
GSH 0.5 +0.023° 0.8 +0.04° 0.3+0.01¢ 0.4+0.01°
GPx 14.9 +0.69° 242 +0.67° 7.5+0.27¢ 12.2 +0.54°
GST 1.2 +£0.06° 1.8 +0.05° 0.6+ 0.02¢ 1.0+ 0.09°
Catalase 55+ 1.69° 84 +1.47° 15+ 1.05¢ 45 +1.75°
SOD 2.2+0.10° 4.1+0.02° 1.0 £0.08¢ 2.1+0.16°
Liver
TBARS 4942.9°¢ 26 +0.9¢ T4+£24° 57+1.2°
GSH 11.3+0.47° 16.9 + 0.69° 45+0.17 9.6 + 0.24°
GPx 306 £ 13.5° 417 £24.8° 153 £5.3¢ 267 £7.4°
GST 2.1+0.82° 3.1+0.10° 1.1 +£0.02¢ 1.8 £0.05°
Catalase 51+3.1° 75 +3.1° 22 +0.99¢ 44 £ 0.79°
SOD 7.7 +£0.39° 11.2+032° 4.13+0.27¢ 6.2 +0.15°
Protein 139 +4.7° 179 + 4.8° 57+ 1.5 116 £6.1°
content
Kidney
TBARS 22 +0.98° 1540.59¢ 354+1.11° 25+0.54°
GSH 6.5+ 0.34° 9.7 +0.26" 3.9+ 0.19¢ 5.5+0.13°
GPx 29.6 +1.35° 39.9 +1.92° 7.9 +£0.49° 26.3 +0.70°
GST 0.8 +0.01° 1.2 +£0.05° 0.4 +0.01° 0.7 £0.02°
Catalase 58 +1.15° 98 + 5.42° 28 +1.00¢ 48+2.42°
SOD 8.8+0.51° 13.0+0.71° 42 +0.23° 7.2 +0.33°
Protein 120 £2.27° 130 +2.58° 90 + 3.23¢ 105 +2.52°
content

Values are expressed as means + SE; n = 10 for each treatment group.
Mean values within a row not sharing a common superscript letters (a,

b, ¢, d) were significantly different, p<0.05.
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Table 2 showed that treatment with Bee-propolis alone caused a
significant (p<0.05) decrease of aspartate transaminase (AST), alanine
transaminase (ALT) and alkaline phosphatase (AlP) activities in plasma
and increased in liver. while did not affect plasma and brain
acetylcholinesterase (AChE). On the other hand, treatment with (AS)
significantly (p<0.05) increased liver enzymes in plasma and decreased
in liver compared to control. Also, (AS) caused inhibition in the
activities of AChE as compared to control in both plasma and brain.
The presence of Bee-propolis with (AS) in the combination group has
minimized (AS) toxic effect on plasma and liver enzymes.

Gaskill et al. (2005) reported that releasing of transaminases (AST
and ALT) and alkaline phosphatase (AIP) from the cell cytosol can
occur secondary to cellular necrosis. The activity of AST is
significantly increases in such cases and escapes to the plasma from the
injured hepatic cells. In addition, ALT level is of value also indicating
the existence of liver diseases, as this enzyme is present in large
quantities in the liver. It increases in serum when cellular degeneration
or destruction occurs in this organ (Hassoun and Stohs, 1995). Wilhelm
et al. (1996) reported that aluminium exposure can result in Al
accumulation in the liver and this metal can be toxic to the hepatic
tissue at high concentrations. The inhibition of AIP activities in liver
and increase in plasma caused by aluminium (Table 2), are in
accordance with the findings of Ochmanski and Barabasz
(2000),Yousef (2004) and Newairy et al. (2009).

Aluminium may bind to DNA, RNA and inhibit the activities of
alkaline phosphatases (Ochmanski and Barabasz, 2000). Also, Rahman
et al. (2000) suggested that the decrease in the activities of AIP in
different tissues might be due to the increased permeability of plasma
membrane or cellular necrosis, and this showing the stress condition of
the treated animals. In addition, they reported that the increase in the
activity of AIP in blood might be due to the necrosis of liver, kidney
and lung. The increase in plasma AST and ALT may be due to the
leakage of these enzymes from the liver cytosol into the blood stream
and/or liver dysfunction and disturbance in the biosynthesis of these
enzymes with alteration in the permeability of liver membrane takes
place.

The inhibition in the activity of AChE in both plasma and brain
(Table 2) could be referred to the effect of aluminium on the synaptic
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transmission (Chinoy and Memon, 2001). Also, aluminium-induced
accumulation of glutamate or other alterations in enzymes of the
glutamate-GABA system may be one of the causes of aluminium-
induced neurotoxicity (Nayak and Chatterjee, 2001). Moreover, Dua
and Gill (2001) reported that aluminium phosphide exposure
significantly enhanced neuronal lipoperoxidative damage with
concomitant alterations in the antioxidant defence status thus having
serious bearing on the functional and structural status of the central
nervous system. On the other hand, Propolis exerted an antidepressant
like activity in mice submitted to stress, suggesting that it could be an
alternative treatment for patients with neuropsychiatric disorders and a
novel therapy for depression (Lee ef al., 2013).

Propolis tended to prevent damage and suppressed the leakage of
enzymes through cellular membranes. This result is in accordance with
the findings that propolis induced reduction of the increased activity of
AST and ALT concentrations in plasma of rats treated with
galactoseamine (Nirala et al., 2008). Propolis reduced Leishmania
amazonensis induced inflammation in the liver of BALB/c mice,
decreasing the levels of hepatic enzymes, collagen fibre deposition and
pro-inflammatory cytokine production and reversing
hepatosplenomegaly (Silva et al., 2015). Taiwanese green propolis
protected the liver from the pathogenesis of fibrosis (Su ef al., 2014).

Table2: The activities of an aspartate aminotransaminase, alanin
aminotransaminase, alkline phosphatase in plasma and liver and
acetylcholinesterase in plasma and brain of male rats treated with Bee-
propolis, aluminum sulfate (AS) and their combination.

Experimental groups
Enzyme Control | Propolis | AS | Propolis + AS
Plasma
AST 40+197b | 26+ 0.81c 61 +£4.69a 47 +0.93b
ALT 49+0.78c | 33+ 0.57d 74+ 1.81a 59 +1.59b
ALP 122+ 1.73¢ | 86+1.24d | 220+2.92a 146 +4.22b
Liver
AST 308+ 6.05b | 443 +£9.77a | 210+ 6.34d 270 +6.10c
ALT 104 +1.62b | 137+3.32a 69+ 0.93d 93+1.23¢
ALP 264+£17.9b | 353£21.2a 160 +6.6¢ 223 £6.2b
Plasma AChE* 32+0.20a | 3.2+0.30a 1.8+ 0.12b 2.8+0.17a
Brain AChE** 16.7+1.33a | 17.2+0.54a | 8.8+0.30c 13.7+£0.40b
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Values are expressed as means + SE; n =10 for each treatment group.
Mean values within a row not sharing a common superscript letters (a,
b, ¢, d) were significantly different, p<0.05.

* Plasma AChE = umole substrate hydrolyzed/ul serum/min

** Brain AChE = umole substrate hydrolyzed/mg protein/min

AST (U/L) = Aspartate aminotransaminase, ALT (U/L) = Alanin
aminotransaminase, ALP (U/L) = Alkline phosphatase, ACHE =
Acetylcholmesterase

Table 3 has shown that treatment with Bee-propolis alone
increased plasma levels of TP, A and G. While, decreased bilirubin,
urea and creatinine but did not affect glucose levels. On other hand,
treatment with AS resulted in a significant (P <0.05) decrease in TP, A
and G. While, increased plasma glucose, bilirubin, urea and creatinine
compared to control group. The presence of Bee-propolis with AS in
the combination group minimized the its toxic effects. The inhibitory
effect of AS on protein profile is in agreement with the finding of
Newairy et al. (2009) and Yousef (2004). Although the intestine
regulates the uptake of amino acids, the liver is of major importance
because it regulates Frotein metabolism. So, the significant decrease in
the concentrations of total proteins in rats treated with AS particularly
the albumin could be attributed the one hand to an under nutrition and
on the other hand to a reduction of the protein synthesis in the liver
(Cherroret et al., 1995). Also, their data indicated a very high
accumulation of aluminium in the hepatic tissues of adult rats treated
with aluminium. As early as 1972, Berlyne et al. (1972) observed high
levels of aluminium in the hepatic tissues of rats exposed to high
aluminium concentrations, leading to the proposal of a direct toxic
action of aluminium ions in the liver, particularly a reduction of the
protein synthesis.

The elevation in plasma urea and creatinine levels (Table 3) in AS-
treated rats is considered as a significant marker of renal dysfunction,
and this is supported by the finding of Rudenko et al. (1998) who
reported that aluminium chloride intensifies acid—secrete function of
kidney and change the transport of sodium. In addition, Katyal et al.
(1997) reported that aluminium has been implicated in the pathogenesis
of several clinical disorders, such as renal dysfunction. The increase in
plasma total bilirubin (Table 3) is may be resulted from decreased liver
uptake, conjugation or increased bilirubin production from hemolysis
(Rana et al., 1996).

Yousef (2004) and Newairy et al. (2009). Also, Mahieu et al.
(2005) reported that alterations in serum urea may be related to
metabolic disturbances (e.g. renal function, cation—anion balance). In
addition, Katyal et al. (1997) reported that aluminium has been
implicated in the pathogenesis of several clinical disorders, such as
renal dysfunction. The increase in plasma total bilirubin (Table 3) may
result from decreased liver uptake, conjugation or increased bilirubin
production from haemolysis (Yousef, 2004; El-Sharaky et al., 2007,
Newairy et al.,, 2009). The increase in plasma total bilirubin
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concentrations in rats treated with AS (Table 3) is in accordance with
the previous studies of Yousef (2004); Newairy et al. (2009). Yousef
(2004), Thomas et al. (2004) and Newairy et aly (2009) found that the
induction rate in serum bilirubin was associated with free radical
production and this is in accordance with the present results (Table 3).

Treatment with aluminium sulfate (AS) plus propolis decreased the
plasma glucose levels, compared to the rats treated with AS (Table 3).
Treatment with propolis alone caused significant decrease in urea,
creatinine and bilirubin levels (Table 3). This suggests that propolis can
control blood glucose and modulate the metabolism of glucose (Fuliang
et al., 2004).Also, Sforcin et al. (2002) reported that treatment of rats
with propolis does not induce kidney damage came from urea and
creatinine determinations. Propolis dramatically reversed the alterations
induced by beryllium (Nirala et al., 2008).- Propolis exerted protective
effects in different experimental models. It protected the renal tissue
against toxicity, free radicals and other adverse effects induced by
diatrizoate (Baykara et al., 2015). This effect may be related to the
antioxidant properties of propolis.

Table 3. Plasma biochemistry of male rats treated with Bee-propolis,
aluminium sulfate (AS) and their combination.

Experimental groups
Parameter Control Propolis AS Propolis + AS
Total protein {5 5 oop | 9.20+030a | 54=2039d | 7.0+025¢
(g/dl)
Albumin (g/dl) | 53+0.03b [6.0+029a | 3.4+025d | 4.6+0.18¢
Globulin (/dl) | 2.6 + 0.09ab | 3.2+0.28a | 2.0£038b | 2.4+020b
Glucose (mg/dl) | 96£3.34c | 91+6.61c | 134+5.64a | 112+4.41b
Bilirubin 0.9+ 002 |07+001d| 12+001a | 1.0+ 0.01b
(mg/dl)
Urea (mg/dl) | 22+£090b [1.5 £0.62c| 44+1.82 | 2.4+0.84b
Creatinine 1.0£004b | 07+£0.03c| 1.4+004a | 1.1+0.02b
(g/dl)

Values are expressed as means = SE; n = 10for each treatment group.

Mean values within a row not sharing a common superscript letters (a, b,
¢, d) were significantly different, p<0.05.

Data listed in Table 4 showed the changes in plasma
concentrations of lipid profile due to treatment with Bee-propolis,
aluminium sulfate (AS) and their combination. Results indicated that
treatment with Bee-propolis alone caused significant decrease (p<0.05)
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in the concentration of all plasma lipid profile, while HDL-c increased.
On the other hand, treatment with (AS) caused a significant increase
(p<0.05) in plasma lipid profile compared to control group. The
presence of Bee-propolis with (AS) showed a protective effect in all
tested parameters. The present data indicated that plasma total lipids,
cholesterol, triglycerides and LDL-c were significantly increased by
aluminium sulfate (AS) treatment, while HDL-c levels were decreased
(Table 4) and this is in accordance with the results reported by Yousef
(2004) and Newairy et al. (2009). The increase in plasma lipids due to
aluminium administration indicates a loss of membrane integrity. This
was further confirmed when AS treatment resulted in a significant
effect on the various membrane-bound enzymes in terms of increased
plasma and decreased liver AST, ALT and AIP activities of (Table 2).
Also, Wilhelm et al. (1996) reported that AICI3 exposure resulted in
aluminium accumulation in the liver and this may lead to disturbance of
lipid metabolism and an elevation of serum cholesterol.

The present study showed that treatment of rats with AS plus
propolis decreased total lipids, cholesterol, triglycerides and low
density lipoprotein-cholesterol (LDL-c), and increased high density
lipoprotein-cholesterol (HDL-c) levels compared to AS-intoxicated
group (Table 4). These results are in agreement with Fuliang et al.
(2004) and Newairy et al. (2009), who found that oral administration of
propolis significantly lowered total cholesterol, triglycerides, LDL-c,
very low density lipoprotein-cholesterol (VLDL-c) in serum of rats; and
to increased serum levels of HDL-c. Also, Kolankaya et al. (2002)
found that propolis significantly decreased cholesterol and triglycerides.
Some studies suggested that propolis can act in several ways to lower
plasma LDL-bound cholesterol. First, uptake of cholesterol in the
gastrointestinal tract could be inhibited; second, LDL-c could be
eliminated from the blood via LDL receptor; and finally, the activity of
cholesterol-degrading enzymes, namely cholesterol-7-hydroxylase
could be increased. It has been suggested that propolis decreased total
cholesterol and LDL-c, while increased HDL-c due to absorption,
degradation or elimination of cholesterol. Moreover, other studies
showed that propolis reduced cholesterol and increased HDL-c,
indicating that it may be mobilizing cholesterol from extra hepatic
tissues to the liver where it is catabolised (Kolankaya et al., 2002;
Fuliang et al.,, 2004). Alves et al. (2008) reported that the
hypocholesterolemic effect of propolis is the result of a direct effect on
liver or an indirect effect through thyroid hormones, since thyroid
hormones affect reactions in almost all the pathways of lipid
metabolism.
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Table 4. Plasma lipid and lipoprotein profiles of male rats treated with

Bee-propolis, aluminium sulfate (AS) and their combination.
Lipids Experimental groups
Profile . .
(mg/dl) Control Propolis AS Propolis + AS
TL 529+36.6b | 420+ 153c | 706+21.6a 587+ 22.9b
Cholesterol 159+ 5.0c 110+ 7.8d 222+ 59a 183 + 3.6b
TG 113 +£2.51c 95+1.13d 155+ 2.39a 131 £ 1.06b
HDL-C 54.6£2.30b | 693+ 1.79a | 332+ 1.98d | 48.4+109lc
LDL-C 83.4£4.26c | 30.2+£1.15d | 157.2+£2.40a | 108.4+2.29b
VLDL-C 21.2+£096¢ | 159+0.55d | 30.4+1.4la 252+ 1.17b

Values are expressed as means + SE; n=10 for each treatment group.
Mean values within a row not sharing a common superscript letters (a,
b, ¢, d) were significantly different, p<0.05.

TL= Total lipids, TG= Triglycerides, HDL-C= High density
lipoprotein, LDL-C= Low density lipoprotein, VLDL-C= Very low
density lipoprotein.

Table 5 represents body weight and relative weight of kidney,
liver, lung, brain, testes, heart and spleen of male rats treated with Bee-
propolis, aluminium sulfate (AS) and their combination. Results
indicated that treatment with Bee-propolis alone did not cause
significant changes in body weight or relative weight of different
organs, but increased relative weight of testes. On the other hand,
significant (P<0.05) decrease in body weight, brain and testes weight,
and increase in liver, Kidney, lung and spleen relative weights were
observed in rats treated with AS compared with control. While,
treatment with AS did not show significant effect on the relative weight
of heart. The presence of Bee-propolis with AS alleviated its effects on
the tested parameters.

The decrease in body weight of animals treated with aluminium
sulfate (AS) are in agreement with the finding of Yousef et al. (2005 a
and b) who found that body weight, feed intake and relative weights of
testes and epididymis of rabbits were significantly decreased after
treatment with aluminium chloride. Results obtained by Yousef and
Salama (2009) indicated significant decrease in the relative weights of
testes, seminal vesicle and epididymis in animals treated with AlCl;
compared to control .In addition, Albina et al. (2000) found that rabbits
treated with doses of aluminium 25, 100 and 400 mmol/kg showed
decrease in body weight gain, especially with 400 mmol. Also, Gomez
et al. (1997) found that treatment with aluminium in drinking water at
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doses (50, 100 mg/kg/day) for 6.5 month, caused decreased in body
weight of rats. Cherroret et al. (1995) suggested that the reduction in
body weight of treated young rats with aluminium chloride (100 mg
Al/kg/day) for 5 to 14 days by gastric intubation could be attributed to
the decrease in food consumption. Also, Pandey and Jain (2017) found
that the rats administered with aluminium chloride showed a significant
decline in body weight at 60 mg/kg b.wt./day (P < 0.05, -3.73%) and 90
mg/kg b.wt/day (P <0.001,-7.14%).

Treatment with propolis alone did not cause significant effects on
the weight of the tested organs and this is in agreement with the
obtained results of Yousef and Salama (2009). Also, the present study
showed that the presence of propolis with aluminium sulfate (AS)
alleviated its toxic effects and the weight of the tested organs reached
that of the control values and this is in agreement with the obtained
results of Yousef and Salama (2009).

Table 5. Body weight (BW; g) and relative weight (g/100 g body weight) of
kidney, liver, lung, brain, heart, testes and spleen of male rats treated with
Bee-propolis, aluminium sulfate (AS) and their combination.

Parameter Experimental groups
Control Propolis AS Propolis + AS
BW 185 £ 3.4ab 191 £ 3.0a 147 +£3.7¢c 177 £4.0b
Kidney 1.4+ 0.07b 1.3+ 0.08b 1.7+ 0.04a 1.5+ 0.09ab
Liver 4.1+0.23b 4.0 £0.24b 53+0.18a 4.5+0.13b
Lung 1.3£0.13b 1.4 £0.08b 1.6 £ 0.05a 1.4 £0.07ab
Brain 1.5+0.01a 1.5+ 0.04a 1.3 +£0.03b 1.5+ 0.02a
Heart 0.5+0.02a 0.5 £0.04a 0.5 £0.04a 0.5 £0.04a
Testes 29+£0.17b 3.4+£0.10a 2.1£0.16¢ 2.8£0.12b
Spleen 0.5 £0.03b 0.5 £ 0.05b 0.7 £ 0.03a 0.6 £ 0.05b

Values are expressed as means = SE; n = 10 for each treatment group.
Mean values within a row not sharing a common superscript letters (a,
b, ¢) were significantly different, p<0.05



I Vo YA Jul e alllasd) : de gil) Ayl A0S Aalat) Alaal) I

References

Abd El-Rahman, S.S., 2003. Neuropathology of aluminum toxicity in rats (glutamate
and GABA impairment). Pharmacological Research 47, 189-194.

Albina, M.L., Belles, M., Sanchez, D.J., Domingo, J.L., 2000. Evaluation of the
protective activity of deferiprone, an aluminum chelator, on aluminum-
induced developmental toxicity in mice. Teratology, 62(2), 86-92.

Alves, M.J.Q.F., Mesquita, F.F., Sakaguti, M., Tardivo, A.C., 2008.
Hypocholesterolemic effect of propolis’ caffeic acids. Revista Brasileira de
Plantas Medicinais 10, 100-105.

Armstrong, W.D., Carr, C.W., 1964. Physiological Chemistry Laboratory Directions.
3" ED. Burges Publishing Co., Minneapolis, Minnesota.

Bankova, V., 2005. Chemical diversity of propolis and the problem of
standardization, ”Journal of Ethno pharmac ology, vol.100,n0.12,pp.114—
117.

Baykara M, Silici S, Ozcelik M, Giiler O, Erdogan N, Bilgen M., 2015. In vivo
nephroprotective efficacy of propolis against contrastinduced nephropathy.
Diagn Interv Radiol 21: 317-321.

Berlyne, G.M., Ben Ari, J., Knopf, E., Yagil, R., Weinberger, G., Danovitch, G.M.,
1972. Aluminum toxicity in rats. Lancet 1, 564-568.

Beutler, E., Duron, O., Kelly, B.M., 1963. An improved method for the detection of
blood glutathione. J. Lab. Clin. Med. 61, 882-888.

Bhadauria, M., Nirala, S. K., Shukla, S., 2008. Multiple treatment of propolis
extract ameliorates carbon tetrachloride induced liver injury in rats. Food
Chemi. Toxicolo., 46 ,2703-2712.

Boufadi,Y.M., Soubhye,J., Riazi, A., Rousseau,A., Vanhaeverbeek,M., Neéve, J.,
Boudjeltia,K.M., Van Antwerpen, P., 2014. Characterization and antioxi-
dant properties of six Algerian propolis extracts: Ethyl acetate extracts
inhibit myeloperoxidase activity. International Journal of Molecular
Sciences, 15, 2327-2345.

Burdock, G.A. 1998., Review of the biological properties and toxicity of bee
propolis (propolis). Food Chem. Toxicol., 36: 347-63.

Cardoso , S.M.,,Ribeiro ,M., Ferreira, I.L. and.CristinaRego, A.,2011. “Northeast
Portuguese propolis protects against staurosporine and hydrogen peroxide-
induced neuro toxicity inprimary corticalneurons, “Food and
ChemicalToxicology,vol.49,n0.11,pp. 2862—2868.

Cherroret, G., Capolaghi, B., Hutin, M.F., Burnel, D., Desor, D., Lehr, P.R., 1995.
Effects of postnatal aluminum exposure on biological parameters in the rat
plasma. Toxicol. Lett. 78, 119-125.

Chinoy, N. J., Memon, M. R., 2001. Beneficial effects of some vitamins and calcium
on fluoride and aluminium toxicity on gastrocnemius muscle and liver of
male mice. Fluoride 34, 21-33.

Chiu, D.T.Y., Stults, F.H., Tappel, A.L., 1976. Purification and properties of rat lung
soluble glutathione peroxidase. Biochim. Biophys. Acta. 445, 558-566.




I Vo YA Jul e alllasd) : de gil) Ayl A0S Aalat) Alaal) I

Doumas, B.T., Watson, W.A., Biggs, H.G., 1977. Albumin standards and the
measurement of serum albumin with bromocresol green. Clinic. Chem.
Acta. 31, 87-96.

Dua, R. and Gill, K. D., 2001. Aluminium phosphide exposure: implications on rat
brain lipid peroxidation and antioxidant defense system. Pharmacol.
Toxicol. 89, 315-319.

Ellman, G.L., Courtney, K. D., Anders, V.J.R., Featherstone, R.M., 1961. A new
rapid colorimetric determination of acetylcholinesterase activity. Biochem.
Pharmacol., 7, 88-95.

El-Sharaky, A.S., Newairy, A.A., Badreldeen, M.M., Eweda, S.M., Sheweita,
S.A.,2007. Protective role of selenium against renal toxicity induced by
cadmium in rats. Toxicology 235: 185-193.

Exley, C., 2004. The pro-oxidant activity of aluminum. Free Rad. Biol. Med. 36,
380-387.

Fossati, P., Principe, L., 1982. Serum triglycerides determined colorimetrically with
an enzyme that produces hydrogen peroxide. Clin. Chem., 28 (10), 2077-
2080.

Fuliang, H.U., Hebpurn, H.R., Xuan, H., Chen, M., Daya, S., Radloff, S.E. ,2004.
Effects of propolis on blood glucose, blood lipid and free radicals in rats
with diabetes mellitus. Pharmacol. Res., 51 (2), 147-152.

Gaskill, C.L., Miller, L.M., Mattoon, J.S., Hoffmann, W.E., Burton, S.A., Gelens,
H.CJ., Ihle, S.L., Miller, J.B., Shaw, D.H., Cribb, A.E., 2005. Liver
histopathology and liver serum alanine aminotransferase and alkaline
phosphatase activities in epileptic dogs receiving phenobarbital. Vet.
Pathol. 42, 147-160.

Gomez, M., Sanchez, D.J., Llobet, J.M., Corbella, J., Domingo J.L., 1997. The
effect of age on aluminum retention in rats. Toxicology, 116: 1-8.

Habig, W.H., Pabst, M.J., Jakoby, W.B., 1974. Glutathione S-transferases. The first
enzymatic step in mercapturic acid formation. J. Biol. Chem., 249, 7130-
7139.

Hassoun, E.A., Stohs, S.J., 1995. Comparative studies on oxidative stress as a
mechanism for the fetotoxic of TCDD, endrin and lindane in C57BL/6J
and DBA/2J mice. Teratology 51, 186.

Henry, R.J., Cannon, D.C. Winkelman, W., 1974. Clinical Chemistry Principels and
Techniques, 11" ed. Happer and Row Publishers, p. 1629.

IPCS (International Programme on Chemical Safety), 1997. Aluminium.
Environmental Health Criteria Vol.194, Geneva: World Health
Organization.

IPCS (International Programme on Chemical Safety), 2007. Aluminium from all
sources, including food additives (addendum). In: Safety evaluation of
certain food additives and contaminants, prepared by the Sixty-seventh
meeting of the Joint FAO/WHO Expert Committee on Food Additives
(JECFA), WHO Food additives series 58. Geneva: Organization WH;
p-119-208.

Jasprica, 1., Mornar, A., Debeljak, Z., Smolcic-Bubalo, A., Medic-Saric, M., Mayer,
L., Romic, Z. Bucan, K., Balob, T., Sobocanec, S., Sverko, V., 2007. In

YAYA




I Vo YA Jul e alllasd) : de gil) Ayl A0S Aalat) Alaal) I

vivo study of propolis supplementation effects on antioxidative status and
red blood cells. J. Ethnopharmacol., 110, 548-554.

Kanbura, M., Eraslan, G., Silici, S., 2009. Antioxidant effect of propolis against
exposure to propetamphos in rats. Ecotoxicol. Environ. Safety 72, 909-915.

Katyal, R., Desigan, B., Sodhi, C.P., Ojha, S., 1997. Oral aluminium administration
and oxidative injury. Biol. Trace Elem. Res. 57, 125-130.

Khalil, M.L., 2006. Biological activity of bee propolis in health and disease. Asian
Pac. J. Cancer Prev., 7(1), 22-31.

Knight, J.A., Anderson, S., Rawle, J.M., 1972. Chemical basis of the sulpha-
phosphovanillin reaction estimating total serum lipids. Clin. Chem., 18,
199-202.

Kolankaya, D., Selmanoglu, G., Sorkun, K., Salih, B., 2002. Protective effects of
Turkish propolis on alcohol-induced serum lipid changes and liver injury in
male rats. Food Chemi., 78(2), 213-217.

Lantzy, R.J., Fred, T.M., 1979. Atmospheric trace metals: global cycles and
assessment of man's impact Geochimica et Cosmochimica Acta 43, 511-
525.

Lee MS, Kim YH, Park WS, et al. 2013. Novel antidepressant-like activity of
propolis extract mediated by enhanced glucocorticoid receptor function in
the hippocampus. Evid Based Complement Alternat Med 2013:1 —10.

Liu, C.F., Lin, C.H., Lin, C.C., Lin, Y.H., Chen, C.F., Lin, C.K., Lin, S.C., 2004.
Antioxidative natural product protect against econazole-induced liver
injuries. Toxicology, Mar 1; 196(1-2): 87-93.

Lowry, O.H., Rosebrough, N.J., Farr, A.L., Randall, R.J., 1951. Protein
measurement with the Folin Phenol Reagent. J. Biol, Chem., 193: 265-275.

Luck, H., 1974. Catalase. In: Bergmayer, M.V. (Ed.), Method of Enzymatic Analysis.
Verlag Chemic. Academic Press, New York p. 885.

Mahieu, S., Millen, N., Gonzalez, M., Carmen Contini, M.D., Elias, M.M., 2005.
Alterations of the renal function and oxidative stress in renal tissue from
rats chronically treated with aluminium during the initial phase of hepatic
regeneration. J. Inorg. Biochem. 99, 1858-1864.

Marcucci,M,1995.“Propolis:chemicalcomposition,biologicalpropertiesandtherapeuti
cactivity,”Apidologie,vol.26,n0.2,pp.83— 99.

Mishra, H.P. Fridovich, 1., 1972. The role of superoxide anion in the autoxidation of
epinephrine and a simple assay for superoxide dismutase. J. Biolog. Chem.,
247,3170-3175.

Nayak, P., Chatterjee, A.K., 2001. Effects of aluminium exposure on brain glutamate
and GABA systems: an experimental study in rats. Food Chem. Toxicol.
39, 1285-1289.

Nehru, B., Anand, P., 2005. Oxidative damage following chronic aluminium
exposure in adult and pup rat brains. J. Trace Elem. Med. Biol. 19, 203—
208.

Newairy, A.A., Salama, A.F., Hussien, H.M., Yousef, M.I., 2009. Propolis alleviates
aluminium induced lipid peroxidation and biochemical parameters in male
rats. Food Chem. Toxicol. 47, 1093-1098.




I Vo YA Jul e alllasd) : de gil) Ayl A0S Aalat) Alaal) I

Nirala, S.K., Bhadauria, M., Shukla, S., Agrawal, O.P., Mathur, A., Li, P.Q., Mathur,
R., 2008. Pharmacological intervention of tiferron and propolis to alleviate
beryllium-induced hepatorenal toxicity. Fundam. Clin. Pharmacol., 22:
403-415.

Ochmanski, W., Barabasz, W., 2000. Aluminium-occurrence and toxicity for
organisms. Przegl. Lek. 57, 665-668.

Orihuela, D., Meichtry, V., Pregi, N., Pizarro, M., 2005. Short-term oral exposure to
aluminium decreases glutathione intestinal levels and changes enzyme
activities involved in its metabolism. J. Inorg. Biochem. 99, 1871-1878.

Pandey, G and Jain, G.C.,2017. Aluminium Chloride-Induced Testicular Effects in
Rats: A Histomorphometrical Study. Asian Journal of Applied Science
and Technology (AJAST), Volume 1, Issue 9, Pages 46-52, October 2017

Patton, C.J., Crouch, S.R.,1977. Spectrophotometeric and kinetics investigation of
the Berthelot reaction for determination of ammonia. Anal. Chem. 49, 464-
469

Pearlman, F.C., Lee, R.T.Y., 1974. Detection and measurement of total bilirubin in
serum, with use of surfactants as solubilizing agents. Clin. Chem. 20, 447-
453,

Principato, G.B., Asia, M.C., Talesa, V., Rosi, G., Giovannini, E., 1985.
Characterization of the soluble alkaline phosphatase from hepatopancreas
of Squilla mantis L. Comp. Bioch. Physiol., 80, 801-804.

Rahman, M. F., Siddiqui, M. K., Jamil, K., 2000. Acid and alkaline phosphatase
activities in a novel phosphorothionate (RPR-11) treated male and female
rats. Evidence of dose and time-dependent response. Drug Chem. Toxicol.
23, 497-500.

Rana, S.V., Rekha, S., Seema, V., 1996. Protective effects of few antioxidants on
liver function in rats treated with cadmium and mercury. Indian J. Exp.
Biol. 34, 177-179.

Reitman, S., Frankel. S.,1957. A colorimetric method for the determination of serum
glutamic oxalocetic and glutamic pyruvic transaminases. An. J. Clin. Path.,
26,56-63.

Rudenko, S.S., Bodnar, B.M., Kukharchuk, O.L., Mahalias, V.M., Rybshchka,
M.M., Ozerova, 1.0., Chala, K.M., Khalaturnik, M.V., 1998. Effect of
selenium on the functional state of white rat kidney in aluminium cadmium
poisoning. Ukr. Biokhim. Zh. 70, 98-105.

SAS, Statistical Analysis System, 1986. User’s Guide: Statistics, version 5 Edition
SAS Inst., Inc., Cary, NC, U.S.

Sforcin, J.M., Novell, E.L.B., Funarl, S.R.C., 2002. Seasonal effect of Brazilian
propolis on seric biochemical variables. J. Venom. Anim. Toxins 8, 1-6.

Silva SS, Mizokami SS, Fanti JR, et al. 2015. Propolis reduces Leishmania
amazonensis-induced inflammation in the liver of BALB/c mice. Parasitol
Res . DOIL:10.1007/s00436-0154890-4, in press.

Steel, R. G. D., Torrie, J. H., 1981. Principle and procedures of statistics. A:
Biochemical Approaches, 2nd ed. McGraus-Hill Book Company, New
York, USA, pp. 281-300.

R




I Vo YA Jul e alllasd) : de gil) Ayl A0S Aalat) Alaal) I

Su KY, Hsieh CY, Chen YW, Chuang CT, Chen CT, Chen YL. 2014. Taiwanese
green propolis and propolin G protect the liver from the pathogenesis of
fibrosis via eliminating TGF-B-induced Smad2/3 phosphorylation. J Agric
Food Chem 62: 3192-3201.

Tappel, A.L., Zalkin, H., 1959. Inhibition of lipid peroxidation in mitochondria by
vitamin E. Arch. Biochem. Biophys., 80,333-336.

Thomas, W., Sedlak, M.D., Solomon, H., Snyder, M.D., 2004. Bilirubin benefits:
Cellular protection by a biliverdin reductase antioxidant cycle. Paediatrics
113, 1776-1782.

Trinder, P.,1969. Determination of glucose in blood using glucose oxidase with an
alternative oxygen acceptor. Ann. Clin. Biochem., 6, 24-27.

Warnick, G.R., Benderson, V., Albers, N., 1983. Selected Methods. Clin. Chem., 10:
91-99.

Watson, D.A., 1960. Simple method for the determination of serum cholesterol.
Clin. Chem. Acta., 5: 589.

WHO.,2008. Aluminium (Environmental Health Criteria 194). Geneva: World
Health Organization.

Wilhelm, M., Jaeger, D. E., Schull-Cablitz, H., Hafner, D., Idel, H.,1996. Hepatic
clearance and retention of aluminium: studies in the isolated perfused rat
liver. Toxicol. Lett. 89, 257-263.

Xie, C. X., Mattson, M. P., Lovell, M. A., Yokel, R. A., 1996. Intraneuronal
aluminum potentiates iron-induced oxidative stress in cultured rat
hippocampal neurons. Brain Research 743, 271-277.

Yousef, M. I, 2004. Aluminium-induced changes in hemato-biochemical
parameters, lipid peroxidation and enzyme activities of male rabbits:
Protective role of ascorbic acid. Toxicology 199(1): 47-57.

Yousef, M.I., Awad, T.L., Elhag, F.A., Khaled, F.A. ,2007. Study of the protective
effect of ascorbic acid against the toxicity of stannous chloride on
oxidative damage, antioxidant enzymes and biochemical parameters in
rabbits. Toxicology 235, 194-202.

Yousef, M.., El-Demerdash, F.M., Kamil, K.., Elaswad, F.A.M., 2005a.
Ameliorating effect of folic acid on chromium (VI)-induced changes in
reproductive performance and seminal plasma biochemistry in male
rabbits. Reproductive Toxicol., 21, 322-328.

Yousef, M.L, El-Morsy, A.M.A., Hassan, M.E.,2005b. Aluminium-induced
deterioration in reproductive performance and seminal plasma
biochemistry of male rabbits: Protective role of ascorbic acid. Toxicology
215, 97-107.

Yousef, M.I., Kamel, 1.K., EI-Guendi, I.E., El-Demerdash, F.M., 2007. An in vitro
study on reproductive toxicity of aluminium chloride on rabbit sperm: the
protective role of some antioxidants. Toxicology 239, 213-223.

Yousef, M.I., Salama, A.F., 2009. Propolis protection from reproductive toxicity
caused by aluminium chloride in male rats. Food Chem. Toxic. 47, 11




I Vo YA Jul e alllasd) : de gil) Ayl A0S Aalat) Alaal) I

Sl 9l 1) B agaia gl by st 4 plklly Apa) dandly daslgl) Bacsy)
(UA,,\-‘JJJ),\-“) Jadl) &AAAS Jaiaal)

L'AJ 4 gada ri“.a/d.\ uﬁuﬁ ?:\M):a\ JU'LA/J.\
hiall DLa®Y) and il Al Sl Alulil dpadly Al olsad) ol snd M
Ay daals dae i) Ayl A4S Sy daala Csadly Wlall calidjal) agae

S Jgana b aludy) 2.0
a8 ) dana 40 S8 o Aan k¥ sle dtiall aelise S

AUy daals el il LIS i)
t ol pasldll

Baliaall gyl Japiing yall s0all (g5ine Baly) () (3% asaial¥) iy () (a pil)
cifly slae¥) Caillag 4yl N L o5 s deals 328 Ciaay Il aus
¢ AL gaall Aadlgl) 5auSY) Tadiyg sl sdally Jadiy (Gadsissdl) Jadll jaa o) il
Aaill) Lpanad) am (Caslsagpall) Jail) janal JES HE0N e Ganall ) A0 duhl) s
Dlie Lgia IS (8 gualae ) () Gl a5 00N (B asssasl) linsSl Gyl o
Cilase Al degenall ol degeneS Craddinl (JY) desanall 1 IS dasiag Gl3a
I A sanall L (andl (35 0 anS faza O ) (Casessdll) dadll janay
L)) desenall Alalee 5 Lt «(aund) (35 (e 23S fane )+ 7) assiasl) Gl Gilase
5 daill jaay Glilgal) dalad CilS S clas asia V) lySy (Gal ) daill faa
USSP WV S SRV N ERL ¥ Gl - s Toosaad @llig Lagy asiiagV) ciliyy
Laig ¢« Lol 8 saclall Solawsdl) i) 5 ool ABUN cilapdy) daisl caalys LelacYly
g onsallly (e sl S (gl Saptiad GsS JEnY) Bl (miail . Al B cumils)
Osalls Js il S 2SN saally G paladls CailypSlls Lysad) Caly G (8 ¢ Q8GN e
aleall Gl de ganal lan ABESY (addie (g snllly 5 A8ESI (addia (s 0 sullly 45000
sVl 385 4 lelil asialVl clip€ aladiuly dlbeall ciial WS L asiesV) iy,
oo Oslglall ¢ anS (o silglall) 508U saliaall e Ll (addsl (s 8 )
LSl 2S5 LB (& 0slislall (sias (Siissansd S agadls SGISH ¢ il -
ol s ) asiasl¥) Gl g (Ol dadll gaa dsag 3l ¢ a0 Aali o
G aandll o Jliy (Galsassd) ol janay Alebeadll of U ol oda Caaliy 3lall
0l o sie ) Gl e aalill canshl slgaYls o5I<U;
¢ 30U Baliaall lagii¥) ¢ (Gudsinndl) dadll s casiogl) i) thpaliaall ol
Ol pall o)l



