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Abstract: 

Propolis or bee glue is one of the most powerful hive products of 

honeybees. It is considered as an important natural dietary supplement. The 

present study aimed to clarify the physiological effect of propolis on 

immunity, body weight, some haematological and biochemical parameters in 

male rats. This study was carried on 45 Wister male rats, 21 days old of 

average weight 30-40 gm. The experiment lasted for 2 months; rats were 



equally allocated into three groups, the control group, fed on a basal diet, low 

dose group supplemented daily with 750 mg propolis /kg diet and high dose 

group supplemented daily with 1.5 g propolis /kg diet. Whole blood and 

serum samples were obtained for measuring; some immunological 

parameters [total leucocytic count (TLC), lymphocytic and neutrophil %, 

lymphocyte transformation test (LTT), nitroblue tertrazolium test (NBT) and 

total immunoglobulin G (T.IgG)], some haematological parameters [red 

blood cells count (RBCs), haemoglobin (Hb) and packed cell volume (PCV)], 

some biochemical parameters as total proteins, globulin and albumin, lipid 

profile [total cholesterol (T.C), triglycerides (T.G), high density lipoproteins 

(HDL), low density lipoproteins (LDL)], liver and kidney function tests 

[alanine aminotransferase (ALT), aspartate aminotransferase (AST) and 

creatnine], monitoring  rats body weight weekly. The obtained result revealed 

that, propolis is a powerful immunomodulatory natural product via increasing 

lymphocytic % and consequently increasing antibody production, also 

propolis improved all haematological parameters studied. Moreover, propolis 

supplementation led to increase in total proteins, globulin and high density 

lipoproteins (HDL). On the other hand, propolis led to decrease in total 

cholesterol (T.C), triglycerides (T.G) and low density lipoproteins (LDL). In 

addition, propolis improved liver and kidney function. Propolis has no effect 

on body weight.  Conclusively, the dietary supplementation of high dose 

propolis (1.5 gm /kg diet) for 2 months is recommended for improvement of 

immunological, haematological and biochemical parameters, also propolis 

can be used for treatment of nutritional anemia. 

Keywords: propolis, immunity, haematological parameters, male rats, 

body weight. 
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Introduction 

 
              Propolis (bee glue) is a resinous and sticky bee product that 

used as a building and sheltering material. The term propolis comes 

from two Greek words, means pro (in defense of) and polis (the city) 

thus, propolis means in defense of the city or beehive (Ghisalberti, 

1979). 

              Propolis is used by bees to seal holes in their honeycombs 

(small gaps approximately 6mm, while larger spaces are usually filled 

with beeswax) and to smooth out its internal walls thus providing a 

sterile environment that protects them from microbes and spore-

producing organisms, including fungi and molds (Wagh, 2013; Huang 

et al., 2014). 

                   Propolis can prevent putrefaction within the hive. If a small 

lizard or mouse, for example, finds its way into the hive and dies there, 

bees are unable to carry it out. Thus propolis is used in mummifying, 

rendering it odorless and harmless (Bankova, 2005;Wagh, 2013). 

                    Propolis is used as a medicine from at least 033 BC (Burdock, 

1998; Sforcin, 2007). The ancient Greeks, Romans and Egyptians were 

the first to use propolis with applications in wound healing and as a 

disinfective substance (Sforcin, 2007). According to Egyptian history, 

propolis is used as preservative agent for mummification processes 

(Kuropatnicki et al., 2013). Many other ancient civilizations, such as 

Chinese, Indian, and Arabian, used propolis internally and externally to 
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treat medical conditions like sores, ulcers, and some skin lesions 

(Kuropatnicki et al., 2013).  

               Propolis is a mixture of beeswax and resins that is collected 

from different parts of the plant (flowers and leaf buds) by honeybees. 

The chemical composition of propolis depends on the type of plant that 

is accessible to honeybees, the specificity of the local flora at the site of 

collection and the season (Markham et al., 1996; Bankova et al., 

1998). More than 500 compounds have been identified in propolis 

including phenolic components, terpenes, lipid-wax substances, 

beeswax and other substances such as vitamins such as B1, B2, B6, A, C 

and E, proteins, amino acids, minerals such as zinc, copper, manganese, 

iron, potassium, calcium, sodium and selenium  and sugars (Kurek-

Gorecka et al., 2014). Among them, plant phenolics constitute the 

most abundant group of chemical components, including flavonoids, 

phenolic acids and aldehydes, simple phenols and their esters, 

coumarins, stilbenes and lignans (Bankova, 2005). 

               Propolis is a lipophilic material containing 50% plant resins, 

30% waxes, 10% essential and aromatics oil, 5% pollen and 5% 

organic substances (Huang et al., 2014). 

               Propolis from different geographic sites has different 

immunomodulatory effects (Marcucci et al., 2000). Propolis has been 

found to have a wide spectrum of biological and pharmaceutical 

properties and has been demonstrated to have direct antimicrobial 

effects in vitro without the presence of an immunological response 

(Ugur and Arslan, 2004). However, some recent studies suggested 
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that Brazilian green propolis also has immunoenhancing effects both in 

vitro and in vivo (Khalil, 2006). Its anti-inflammatory role and wound 

healing promoting properties have also been reported (Moura et al., 

2009; Tani et al., 2010).  

             Propolis has been reported recently as one of the most 

important dietary supplement. It has immunomodulatory, antioxidative, 

cytostatic and antimutagenic properties. These properties of propolis 

are due to its higher content of phenolic compounds. Flavonoids are 

thought to be responsible for many of its biological and 

pharmacological activities including anticancer, anti-inflammatory, 

antimicrobial and antioxidant effects (Seven et al., 2010). 
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Aim of the work 

 

The present study aimed to clarify the physiological effect of 

propolis (low dose (750mg propolis/kg diet) and high dose (1.5g 

propolis/kg diet) on immunity, body weight, some haematological and 

biochemical parameters in male rats for 2 months. 

1-Immunity: 

A-cellular element: 

1-Lymphocyte via lymphocyte transformation test (LTT) 

2-Neutrophil via Nitroblue tertrazolium (NBT) 

B-Humeral element: 

Total immunoglobulin G (T.IgG) 

2-Body weight 

3- Haematological parameters: 

Red blood cells count (RBCs), Haemoglobin (Hb), Packed cell volume 

(PCV), Total leucocytic count (TLC) and Differential leucocytic count 

(lymphocytic % and Neutrophil). 

4-Biochemical parameters 

A-Total proteins, Albumin and Globulin. 

B-Lipids: Triglycerides, Total Cholesterol (T.C), High-density 

lipoprotein (HDL) and Low-density lipoprotein (LDL). 

C-Liver function tests: Alanine Aminotransferase (ALT) and 

Aspartate Aminotransferase (AST). 

D-Kidney function test: Creatnine. 
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Review of literature 

Propolis: 

Propolis (bee glue) is a resinous and sticky bee product that used 

as a building and sheltering material. The term propolis comes from 

two Greek words, means pro (in defense of) and polis (the city), thus, 

propolis means in defense of the city or beehive (Ghisalberti, 1979).     

Propolis is a sticky resinous substance, which is gathered from 

buds, the bark of trees and leaves. Then resin is masticated and salivary 

enzyme is added. This partially digested material is mixed with 

beeswax and used in the hive (Simone-finstrom et al., 2010). It is used 

to cover surfaces, seal holes, close gaps in their hives and smooth its 

internal walls. Propolis provides a sterile environment that protects 

them from microbes and spore-producing organisms, including fungi 

and molds (Wagh, 2013). Propolis is a very potent chemical weapon 

against bacteria, viruses and other pathogenic microorganisms that may 

invade the bee colony. In addition, bees use propolis as an embalming 

substance, to mummify invaders such as other insects that have been 

killed and are too heavy to be removed from the colony (Bankova, 

2005; Wagh, 2013). 

History: 

Propolis is used as a medicine from at least 033 BC (Burdock, 

1998; Sforcin, 2007). The ancient Greeks, Romans, and Egyptians 

were the first to use propolis, with applications in wound healing and as 

a disinfective substance (Sforcin, 2007). According to Egyptian 
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history, propolis is used as preservative agent for mummification 

processes (Kuropatnicki et al., 2013). Many other ancient 

civilizations, such as Chinese, Indian, and Arabian, used propolis 

internally and externally to treat medical conditions like sores, ulcers, 

and some skin lesions (Kuropatnicki et al., 2013).  

Folk Georgian medicine used ointments with propolis to treat 

some diseases, by placing a propolis cake on the belly button of the 

newborn baby and rubbing children’s toys with it. In addition, it is 

widely used for the treatment of corns. People inhale propolis in case of 

respiratory tracts and lung affections. It is also very effective for burns 

and angina. During the Anglo-Boer war and The World War II, doctors 

used propolis in treating wounds in hospitals due to its very 

pronounced anti-microbial charateristics. From 1969, Orthodox 

medicine in USSR accepted the use of propolis 30 % (30 % alcoholic 

solution of propolis) (Makashvili, 1978). 

Propolis is considered a promising natural source for 

discovering of new pharmaceutical products to treat many types of 

diseases. There are large numbers of researches applied on it explaining 

its antioxidant, antimicrobial, anti-inflammatory, immune-stimulating, 

and anticancer effect (Banskota et al., 2001). 

Physical properties of Propolis: 

Propolis is a dark green or brown resin with a pleasant flavour 

but it can also have bitter taste. It exhibits an aromatic resin smell of 

high value, when burnt according to the resin origin (Nikolaev, (1978 . 

Coggshall and Morse (1984) stated that at temperatures less than ˚51 C 
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and particularly when frozen or at near freezing, propolis becomes hard 

and brittle. However, at temperature 51 ot51  ˚C it is a soft, pliable and 

very sticky substance. It will remain brittle after such treatment even at 

higher temperatures. Above ˚51 C, it will become increasingly sticky 

and gummy. Typically, at ˚03oto3 C, it will become liquid, but the 

melting point of some samples, may be as high as C˚533 . For chemical 

analysis, large number of solvents may be used in commercial 

extractions but the most commonly used are ethanol (ethyl alcohol), 

ether, glycol and water (Krell, 1996). 

Composition of Propolis: 

Propolis (bee glue) is a dark-coloured resinous substance 

collected by honeybees from living plants. It is mixed with wax, used 

to seal cracks, smooth walls and keep moisture and temperature stable 

in the hive. Raw propolis is typically composed of %13   plant resins, 

03% waxes, 53% essential and aromatic oils, 1% pollens and 1% other 

organic substances (Huang et al., 2014).  

Among the types of chemical substances found in propolis are 

waxes, resins, balsams, aromatic and ethereal oils, pollen and other 

organic matter (Ghisalberti et al., 1978). The chemical composition of 

propolis as well as its colour and aroma are changed according to the 

geographical zones. Its colour varies from yellowish-green to dark 

brown depending on its source and age (Ghisalberti, 1979). 

The composition and physico-chemical properties of propolis 

were investigated (Ivanov, 1980). It contains β–amylase (Kaczmarek 
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and Debowski, 1983), many polyphenolic compounds, flavones, 

flavonones, phenolic acid, esters and fatty acids (Bankova et al., 1983; 

Polyakov et al., 1988; Bankova et al., 1998). Twelve different 

flavonoids are pinocembrin, acacetin, chrysin, rutin, catechin, 

naringenin, galangin, luteolin, kaempferol, apigenin, myricetin, and 

quercetin. Two phenolic acids are cinnamic acid and caffeic acid and 

one stilbene derivative is resveratrol, in propolis extracts were 

determined by capillary zone electrophoresis (CZE). There are three 

different propolis extracts, ethanolic, aqueous-ethanolic and aqueous-

glycolic, used to prepare various commercial medicinal products.The 

aqueous-ethanolic propolis extract showed a great percentage of caffeic 

acid, galangin, quercetin and chrysin, whilst the ethanolic preparation 

was composed of a great amount of resveratrol, chrysin, and caffeic 

acid. On the contrary, the aqueous-glycolic propolis preparation was 

composed of approx. 11% of caffeic acid and a low amount of the other 

identified flavonoids due to the presence of approximately 85% of 

nonidentified compounds (Volpi, 2004).  

The constituents of the Egyptian propolis are phenolic acid 

esters (72.7 %), phenolic acids (1.1%), aliphatic acids (2.4%), 

dihydrochalcones (6.5%), chalcones (1.7%), flavanones (1.9%), 

flavones (4.6%) and tetrahydrofuranderivatives (0.7 %). It was clear 

that phenolic acid esters are present in a major quantity (72.7 %) (Abd 

El-Hady and Hegazi, 1994). Thirty-nine constituents were identified 

in the Egyptian propolis, eight of them being new for propolis. It is 

characterized by the presence of unusual esters of caffeic acid with 
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C12- C16 fatty alcohols, mainly saturated. Flavonoid aglycones and 

especiallyflavanones are typical components of poplar propolis 

(Bankova et al., 1997).  

Propolis contains copper 26.5 mg/kg, manganese 40 mg/kg and 

the ash residue contains iron, calcium, aluminum, vanadium, strontium, 

magnesium, iodine, potassium, sodium and silicon (Moreira, 1986). 

As well as it contains some vitamins like B1, B2, B6, C and E, and a 

number of fatty acids. In addition, it contains some enzymes as succinic 

dehydrogenase, glucose-6-phosphatase, adenosine triphosphatase and 

acid phosphatase (Tikhonov and Mamontova, 1987). 

More than 500 compounds have been identified in propolis 

including phenolic components, terpenes, lipid-wax substances, 

beeswax and other substances such as vitamins, proteins, amino acids 

and sugars. Among them, plant phenolics constitute the most abundant 

group of chemical components, including flavonoids, phenolic acids 

and aldehydes, simple phenols and their esters, coumarins, stilbenes 

and lignans (Walker and Crane, 1987; Kurek-Gorecka et al., 2014).  

The total flavonoid content has been proposed as a quality index 

for raw propolis. Crude propolis with a content of less than 55% (w/w) 

should be considered low quality, whereas propolis with contents of 

55-55%, 55-50% and >50% could be classified as being of acceptable, 

good and high quality, respectively. Phenolic contents of between o45 

and 5145% (w/w) have been reported for ethanolic extracts of green 

Brazilian propolis (Woiski and Salatino, 1998; Gardana et al., 2007). 
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Brazilian legislation states that minimum flavonoid and phenolic 

contents of 341% (w/w) and 1% (w/w), respectively, are required in 

crude propolis (Sawaya et al., 2011). 

Biological activities of Propolis: 

Bogdanov (2012) has reviewed the medical application of 

propolis in many aspects; the application of propolis in medicine is 

mainly based on its antimicrobial, anti-inflammatory and 

immuomodulating effects e.g. in stomatology, otorhinolaryngologic 

diseases, gynecology, pediatric, urological and other diseases. It has 

also potential role in other medical fields such as cancerolgy, 

dermatology, and endocrinology. 

Bee propolis is one of the most powerful products of the beehive 

that has been used over a long period as one of the few natural 

remedies. Propolis has many health enhancing biological properties and 

most of its biological activities is attributed to its polyphenolic content 

mainly flavonoids, phenolic acids and their esters. These active 

components have multiple effects as an anti-inflammatory, anti-

microbial, anti-oxidant, immune-stimulant and anti-tumor activity. In 

addition, propolis has shown to lower blood pressure and cholesterol 

levels. Propolis has hypoglycemic effect, thus alleviate the 

complications of diabetes mellitus as nephropathy and 

neurodegenerative disorders and other complication which is attributed 

to its oxidative damage as it is the most powerful anti-oxidant product 

of the bees hive ( lofty, 2006).  
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1-Immunomodulatory activity of Propolis: 

Sforcin (2007) and Bogdanov (2012) studied the 

immunomodulating effect of propolis. They reported that, all propolis 

types have immunostimulating activity. However, the active substances 

of the various types of propolis are different, it can be regarded as a 

supplement for the stimulation of the immune system. 

Action on lymphocytes and antibody production: 

Propolis immunomodulatory action was thought to be limited 

mainly to macrophages, with no influence on lymphocyte proliferation 

(Dimov et al., 1991). However, Ivanovska et al. (1995) demonstrated 

that splenocytes from mice treated with cinnamic acid “a propolis 

constituent” possessed an enhanced ability to incorporate thymidine in 

the presence of mitogens such lipopolysaccarides (LPS), 

phytohemagglutinin (PHA) or Concanavalin A (Con A).The author 

refered that to the proliferative tendency of these cell cultures in the 

absence of mitogens. Serum interlukin 1 (IL-1) of these animals was 

elevated suggesting that cinnamic acid could activate macrophages, 

thus affecting the initial events of the immune response.  

Bratter et al. (1999) investigated propolis effect on human pro-

inflammatory cytokines, after propolis capsules administration (500 

mg) for 2 weeks. Propolis led to a significantly increase of both 

spontaneous and LPS-induced cytokine secretion capacity of peripheral 

blood leukocytes. In order to evaluate the influence of propolis on the 

lymphoproliferative response of mice, lymphocyte polyclonal 

activation of propolis-treated mice and gamma interferon production by 
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these cells were analysed. An inhibitory effect of propolis (5-100 

µg/ml) on splenocyte proliferation was observed in vitro (S´a-Nunes et 

al., 2003). 

Previous studies showed that flavonoids have an 

immunossupressor effect on the lymphoproliferative response (You et 

al., 1998; Bankova et al., 1998). Propolis strongly suppresses DNA 

synthesis of human peripheral blood mononuclear cells (PBMC) and 

purified T cells in a dose-dependent manner.  

The treatment of peritoneal macrophages with these 

concentrations of propolis (2.5, 5 and 10 mg/kg) for 3 days was able to 

modulate nitric oxide (NO) production (Orsi et al., 2000). NO is 

responsible for the inhibition of DNA synthesis in several cells, 

promotion of cytostasis in tumor target cells and depression of T cell 

proliferation in different experimental models. Propolis treatment could 

pre-activate macrophages invivo to produce NO, which could be 

responsible for the inhibitory effect against lymphocyte proliferation 

(Pervin et al., 2001).  

Scheller et al. (1988) observed higher antibody levels when 

propolis was administered in a short-term to the animals. Orsolic and 

Basic (2003) suggested that the increased IL-1production by 

macrophages from propolis-treated mice might be associated with 

enhanced T and B cell proliferation. The action of some active 

compounds and Baccharis extract on antibody production was 

investigated due to the effect of seasonal propolis samples. Propolis 

10% administration to rats increases antibody production after 15 days 
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of immunization (Sforcin et al., 2005). It has been shown recently that 

propolis has a potent effect on different cells of innate immune 

response (Orsi et al., 2005). Caffeic acid and quercetin (100 mg/kg) 

had no effects on antibody production (Sforcin et al., 2005).  

2-Haematological activity of propolis: 

The addition of multiflora pollen and propolis to the standard 

diet improved the digestive utilization of iron by 40% and hemoglobin 

regeneration efficiency. This positive effect can be considered a 

consequence of the presence of propolis in the diet and due to the 

antioxidant effect of the flavonoids. In the iron-deficient rats, the 

addition of multiflora pollen, propolis, or the two together to the 

standard diet increased the digestive utilization of iron by 66% in each 

case, in comparison to the iron-deficient rats given the standard diet. In 

conclusion, this study shows the beneficial effects of multiflora pollen 

and/or propolis in the treatment of nutritional ferropenic anemia 

(Scrimshaw, 1991; Pallares et al., 1993; Campos et al., 1996).  

Administration of propolis and malic acid returned the values of 

the RBCs indices near or above normal values, after 60 days of 

aluminum chloride adminstration. This confirms their protective role in 

reducing the deleterious effect of aluminum chloride. The significant 

decrease in reticulocytes count found in rats administered the Propolis 

or Malic acid against aluminum compared with rats administered 

AlCl3. This reflect the protective role of them in reducing the severity 

of anemia produced by AlCl3 through modulating of abnormal 

erythrocytes production & release from bone marrow to the peripheral 
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blood. The antioxidants effects of propolis through avoiding oxidative 

effects of AlCl3 on  RBCs membrane and thus maintain the other 

haematological parameters within normal limits (Farooqui and 

Farooqui, 2010). 

Other study intended to evaluate the propolis effect on human 

erythrocyte membrane. Propolis decreased the osmotic fragility of 

erythrocytes, nevertheless its effect was more pronounced in RBCs 

from hereditary spherocytosis (HS) Patient. This can be related to the 

phenolics content of propolis (Moreira et al., 2010). 

Cristina et al. (2007) stated that propolis administrated in 

Wistar rats led to increase erythrocytes sedimentation speed, 

hemathocrite augmentation, haemoglobin concentration and white 

blood formula change with lymphocytosis and neutrocytopaenia.  

3 - Antioxidant activity of Propolis: 

Propolis is considered one of the best natural powerful 

antioxidant. There is a synergistic mechanism between the different 

antioxidants that eliminate hydrogen peroxide from the cell. 

Conclusively the increased levels of antioxidant enzymes in rats treated 

with propolis before and after stress were attributed to the antioxidant 

property of flavonoids, caffeic acid phenethyle (CAPE) and chrysin 

present in it (Hassan, 2014). 
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An effective natural antioxidant agent such as propolis could 

provide a safe and novel treatment for oxidative stress-related diseases, 

especially in elderly people whose conditions tend to be complex in 

nature and include cases of neurodegeneration corresponding to aging. 

In addition, propolis could play a key role in the management and 

prevention of various disease conditions in which reactive oxygen 

species (ROS) have a causative effect, such as some inflammatory 

disorders, cancer, cardiovascular and immune diseases. Turkish 

propolis contains phenolic components which have the ability to 

minimize DNA damage by inhibiting the effects of hydrogen peroxide 

(H2O2) in cultured fibroblasts (Darendelioglu et al., 2016).  

It is well known that the main factor in CNS disorders is 

oxidative stress. Thus, antioxidant properties of propolis play a vital 

role in the management of CNS disorders induced by oxidative stress. 

Shimazawa et al. (2005) assayed and reported the neuro-protective 

effect of green Brazilian propolis both in vitro and in vivo. First, the in 

vitro assay was conducted by exposure of neuronal cell cultures to 

H2O2, followed by addition of propolis to the neuronal cells. On the 

other hand, the in vivo experiments studied the effect of propolis 

against lipid peroxidation in the forebrain of mice and 2.2-diphenyl-1-

picrylhydrazyl (DPPH) induced free radical production. The study 

conducted by Kumazawa et al. (2007) who suggested that propolis 

could act as an antioxidant agent due to the presence of anti-oxidative 

compounds such as kaempferol and phenethyl caffeate. 
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Iuliana et al. (2007) studied the protective role of propolis 

extract on red blood cells antioxidant enzymes in cadmium (cd) 

intoxicated rats. The obtained results revealed that the hydroalcoholic 

propolis extract significantly decrease the lipid peroxidation. The 

preventive treatment decreases the red blood cells Catalase (CAT), 

Superoxide Dismutase (SOD), Glutathione Peroxidase (GSHpx) and 

Glutathione Reductase (GR) activities after 24 hours from Cd 

intoxication.  There was an increasing of the studied enzymes activites 

after the treatment with hydroalcholic propolis extract. 

The relationship between antioxidant activity and the chemical 

composition of propolis from different origins has been investigated by 

several authors (Isla et al., 2001; Kalogeropoulos et al., 2009; Mello 

and Hubinger, 2012; Piccinelli et al., 2013). These studies confirming 

the significant antioxidant activity of propolis related to the high 

content of polyphenolic compounds, such as flavonoids, in the sample 

(Bankova et al., 2014). 

4- Antimicrobial Activity of Propolis: 

Bankova (2005) and Fokt et al. (2010) explain that propolis 

plays an important role in beehives since it can be considered as a 

chemical weapon against pathogenic microorganisms. Flavonoids and 

esters of phenolic acids are generally regarded as bioactive compounds, 

which are responsible for antimicrobial activity 4 Different propolis 

types contain many chemical constituents responsible for their 

antimicrobial properties. It seems that the sum of the propolis 



17 
 

antimicrobial components, rather than individual substances, is 

responsible for the observed antimicrobial effect (Bogdanov, 2012).  

a- Antibacterial Activity of Propolis: 

The antibacterial activity of ethanolic extracts of Brazilian 

propolis (EEP) collected during four seasons, inhibited the growth of 

Gram-positive bacteria and higher concentrations of EEP were needed 

to inhibit Gram-negative bacterial growth, but the extracts had no effect 

on Klebsiella pneumonia. The antibacterial effect of propolis is 

bactericidal and it is proposed to work by inhibiting bacterial mobility 

(Grange and Davey, 1990). Dimov et al. (1992) and Tomas-

Barberan et al. (1993) added the flavonoids galangin, pinocembrin 

and pinostrobin have been most associated with the antibacterial 

properties of propolis, but it has also been reported that propolis 

samples containing only traces of flavonoids demonstrate antibacterial 

action. 

Antibacterial activity is recognised as the most important 

property of propolis against bacteria. Several studies have been 

performed to evaluate this property against a large group of Gram-

positive and Gram-negative bacteria both aerobic and anaerobic types. 

In addition, the activity of propolis may depend on the type of bee 

collecting it, since it was found that poplar propolis collected by Apis 

mellifera caucasica had a higher antibacterial activity than that 

collected by Apis mellifera anatolica and Apis mellifera carnica (Silici 

and Kutluca, 2005). In recent years, there has been considerable 
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interest in using propolis in hospitals as an antibacterial agent due to 

the increase in antibiotic resistance (Bogdanov, 2012).  

b- Antiviral Activity of Propolis: 

Studies have suggested that there is an association between the 

antiviral activity of propolis and certain compounds found in it. Some 

flavonoids have an inhibitory effect on human immunodeficiency virus 

(HIV) infection and replication (Marcucci, 1995).  

Further important information on the antiviral properties of 

propolis has been reported since two decades. The effect of propolis on 

several DNA and RNA viruses, including herpes, adenovirus, and 

poliovirus was studied. Many recent reviews have reported on the 

various antiviral activities of propolis samples from different 

geographical origins against different strains of viruses, such as 

Adenovirus, Herpes simplex virus (HSV), Influenza A and B viruses, 

Newcastle disease virus, Polio virus, Vaccinia, Rotavirus, vesicular 

stomatitis virus (VSV), and Corona virus (Fokt et al., 2010; Bogdanov 

and Bankova, 2012). 

c- Antiprotozoal and Antihelminthic Activity of Propolis: 

Propolis extract inhibited the growth of the intestinal parasites 

Giardia lamblia, Giardia intestinalis and Giardia duodenalis. The 

extract decreased the growth of trophozoites and the level of inhibition 

varied according to the extract concentration and incubation times. 

Significant decreases in parasite growth were detected (Freitas et al., 

2006).  
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Bogdanov (2012) and Falco et al. (2013) investigated a 

significant effect of propolis against different parasitic species. Several 

studies have been performed that show the activity of propolis and its 

components against a range of protozoan parasites which cause various 

human diseases, including sleeping sickness and Chagas disease 

(Siheri et al., 2014;Omar et al., 2016).  

d- Antifungal activity of Propolis: 

The activity of an ethanolic extract of Italian and Brazilian 

propolis was tested against a range of zoophilic fungi and Candida 

species. The extracts were effective at 5% w/v in inhibiting fungal 

growth (Cafarchia et al., 1999; Ota et al., 2001, Agüero et al., 2009). 

5- Activity of propolis on glucose and lipids: 

It was observed that an extract of Brazilian propolis was able to 

inhibit the post-prandial rise in glucose levels in Sprague-Dawley rats. 

It was observed that the mechanism of action of the extract was via 

inhibition of maltase activity by the propolis extract, thus delaying the 

release of glucose from starch. The most active constituent in the 

propolis extract was 3, 4, 5-tri-caffeoylquinic acid (Matsui et al., 

2004). Hassan (2014) mentioned that propolis has hypoglycemic effect 

in rat. 

 

Fuliang et al. (2005) and El-Sayed et al. (2009) stated that 

Propolis treatment prevented the elevation of glucose levels in treated 

animals compared to control diabetic animals, although levels remained 
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well above those of normal controls. Treatment of animals with a 

commercial ethanol extract of Brazilian green propolis showed reduced 

weight loss and alterations in glucose, lipids, lipoproteins, Nitric Oxide 

(NO), Glutathione (GSH) , Catalase (CAT), pancreatic 

Malondialdehyde (MDA) and Superoxide Dismutase (SOD)  levels 

compared to control diabetic animals. 

Propolis reduced the levels of free fatty acids and glucose in 

serum, and triglycerides in liver and serum. Realtime PCR results 

suggested that the anti-obesity effects of the propolis extract could be 

attributed to reduced expression of fatty acid synthesis genes in the 

liver (Koya-Miyata et al., 2009). 

The effect of Brazilian propolis on the development of 

atherosclerosis in rabbits fed high levels of cholesterol was studied. 

Administration of propolis reduced levels of serum total cholesterol 

(TC), low-density lipoprotein cholesterol (LDL), triglycerides and 

thiobarbituric acid-reactive substances (TBARS), while increasing the 

high-density lipoprotein (HDL) and glutathione (GSH). Propolis 

lowered the levels of endothelial damage, thickened foam cells in aorta 

and reversed the damage to the kidneys induced by the high cholesterol 

diet as observed by histopathology (Nader et al., 2010). 

 

 

6- Neuro-protective activity: 

Oxygen-derived free radicals have been implicated in the 

pathogenesis of cerebral injury after ischaemia reperfusion. Caffeic 
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acid phenethyl ester (CAPE), an active component of propolis extract, 

exhibits antioxidant properties. The effects of ischaemia and 

subsequent reperfusion on rat brain and the effects of two free radical 

scavengers, CAPE and alpha-tocopherol were investigated on the in 

vivo model of cerebral injury. Reperfusion led to significant increase in 

the activity of xanthine oxidase and higher malondialdehyde levels in 

the brain. Acute administration of both CAPE and alpha-tocopherol 

suppressed ischaemia-reperfusion-induced cerebral lipidperoxidation 

and injury, but CAPE seems to offer a better therapeutic advantage 

over alpha- tocopherol (Irmak et al., 2003).  

In addition, CAPE was found to protect the spinal cord from 

ischemia-reperfusion injury. Caffeic acid phenethyl ester (CAPE) was 

examined for its effects on oxidative tissue damage in experimental 

autoimmune encephalomyelitis (EAE) in rats. Treatment with CAPE 

significantly inhibited reactive oxygen species (ROS) production 

induced by EAE and ameliorated clinical symptoms in rats. These 

results suggest that CAPE may exert its anti-inflammatory effect by 

inhibiting ROS production at the transcriptional level through the 

suppression of nuclear factor kappa B activation, and by directly 

inhibiting the catalytic activity of inducible nitric oxide synthase (Ilhan 

et al., 2004). 

 

7-Hepato-protective activity: 

Administration of Egyptian and Bulgarian propolis exerted an 

anabolic effect for protein synthesis by liver cells. On the other hand, 
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the activity of ALT and AST returned to the control level after 

administration of propolis in rats infected with S. aureus and E. coli. 

Propolis tends to normalize the serum total lipids in infected rats. 

Aqueous propolis extract (APE) protected the liver in rats against 

carbon tetrachloride (CCl4) injury. APE afforded its protection as 

manifested by a decrease in the leakage of the cytosolic enzyme lactate 

dehydrogenase (LDH), decreased generation of lipid peroxide and 

maintenance of cellular reduced glutathione (GSH) content (El-Khatib 

et al., 2002).  

The protective effects of propolis (PP) on hepatotoxicity induced 

by acetaminophen (AA), Paracetamol and the mechanism of its 

hepatoprotective effect were investigated. In rat hepatocyte culture, 

pretreatment with PP significantly decreased the cytotoxicity of AA. 

Propolis also decreased the mortality and the incidence and severity of 

hepatic necrosis induced by AA (Seo et al., 2003). 

8-Renal protective activity: 

Chi-Feng et al. (2005) demonstrated the renal protective effect 

of propolis ethanolic extract on ethanol induced renal toxicity. 

Pretreatment with oral administration of EEP could prevent such renal 

failure effectively and dose dependently. This renal protective effect of 

EEP may be contributed, at least in part, to its antioxidant activity. EEP 

exhibited dose-dependent antioxidative effects on lipid peroxidation in 

mice renal homogenate. It was concluded that the renal protective 

mechanism of EEP could be contributed to its prominent superoxide 

scavenging effect. it could protect indirectly the kidney from 
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superoxide induced renal damages. Moreover, caffeic acid phenethyl 

ester (CAPE), a biological active component of propolis was found to 

improve renal function tests in a rat model with lithium-induced renal 

tubular damage and oxidative stress (Oktem et al., 2005).  

9- Cardio-protective activity: 

Doxorubicin-induced myocardiopathy is the consequence of 

oxidative stress through the mediation of free radicals. The effect of 

intraperitoneal administration of propolis (50 and 100 mg/kg) was 

studied on cardiomyopathy produced by doxorubicin (10 mg/kg, i.v.) in 

rats. Serum creatine phosphokinase (CK), aspartate aminotransferase 

(AST), blood and tissue glutathione (GSH), and thiobarbituric acid 

reactive substances (TBARS) in heart were estimated to assess the 

status of heart muscle. An elevation of the levels of CK, AST, GSH, 

and TBARS was observed following doxorubicin treatment. A 

pretreatment with propolis significantly reduced the levels of these 

parameters. The protective effect of propolis may be attributed to the 

rutin, which is the most important cardioprotective flavonoid (Chopra 

et al., 1995). 

Propolis showed an antihypertensive effect in rats (Yoko et al., 

2004). The effect of Brazilian green propolis and four flavonoids 

isolated from it on systolic blood pressure in spontaneously 

hypertensive rats was observed. The four flavonoids all lowered 

systolic blood pressure after 28 days with isosakuranetin being the most 

potent. In addition, the four flavonoids and various fractions of 
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Brazilian green propolis relaxed aorta from spontaneously hypertensive 

rats in a concentration dependent manner (Maruyama et al., 2009). 

10- Other Activities: 

A -Anti-cancer activity of Propolis: 

Polyphenolic compounds isolated from propolis and a water-

soluble extract of Croatian propolis were investigated for their effects 

on the growth and metastatic potential of mammary carcinoma in mice. 

Metastases in the lung were generated by intravenous injection of 

tumour cells. Oral dosing of the compounds and extract (50 mg/kg) 

significantly decreased the number of tumour nodules in the lung 

(Oršolić et al., 2004). 

A methanolic extract of propolis from Myanmar inhibited the 

growth of human pancreatic cancer cells preferentially under nutrient-

deprived conditions, the effect of propolis on the production of IL-2, 

IL-4 and IL-10 cytokines by T-helper cells in melanoma-bearing mice 

submitted to immobilization stress was studied. Stress induced a higher 

rate of tumour growth, while propolis-treated mice, stressed or not, 

showed melanoma development similar to the control. Cytokine 

production was inhibited in melanoma-bearing mice and propolis 

administration to melanoma-bearing mice submitted to stress promoted 

IL-2 and IFN-γ production, indicating the activation of antitumor cell-

mediated immunity. Propolis also stimulated IL-10 expression and 

production (Missima et al., 2010). 
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The anti-cancer effects of propolis have been widely studied in 

vitro and animal models. There is an overlap between anti-cancer 

effects and the immunomodulatory effects of propolis, which largely 

seems to exert its anti-cancer activity via immunomodulation 

(Watanabe et al., 2011).  

An ethanolic extract of Brazilian red propolis was found to 

significantly reduce the viability of Michigan Cancer Foundation-7 

(MCF-7) breast cancer cells through the induction of mitochondrial 

dysfunction, caspase-3 activity and DNA fragmentation. In addition, 

the extract was found to promote apoptosis via endoplasmic reticulum 

stress (Kamiya et al., 2012). 

B-Wound Healing activity of Propolis: 

Propolis along with other honeybee products has been widely 

used as an external treatment for wounds and burns. Propolis is 

believed to possess antimicrobial, antiseptic, anti-inflammatory, 

antioxidant and immunomodulatory effects (Castaldo and Capasso, 

2002). In clinical trials on patients with similar minor burns, it was 

found that a propolis cream improved skin tissue healing and decreased 

wound inflammation more effectively compared to a topical silver 

sulfadiazine treatment (Gregory et al., 2002).Thus, propolis is quite 

potent in accelerating wound healing because of its broad-spectrum 

activity encompassing all wound healing phases. 

 

A previous study of propolis in an induced diabetic rat model 

found that propolis showed significant effects in the acceleration of 
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wound healing in diabetes by increasing the re-epithelialization 

process. The same study demonstrated a decrease in the inflammation 

phase, mainly by normalizing the physiological count of neutrophil and 

macrophage influx. As a result, persistent inflammation, which is 

frequently seen in diabetes, was prevented (McLennan et al., 2008). 

These properties probably enhance cell proliferation in the skin 

and activate remodelling of the skin tissue (Gurtner et al., 2008; Guo 

and DiPietro, 2010). 

Some recent studies have confirmed the therapeutic efficacy of 

propolis in different types of wounds, such as gastric ulcers, surgical 

wounds, infected wounds and burns (Barroso et al., 2012; Martin et 

al., 2013). 

C- Anaesthetic activity of propolis: 

Todorov et al. (1968) concluded that an aqueous extract of 

propolis is a good local anaesthetic, with a peripheral action on the 

mucous membrane of the eye greater than that of cocaine, and an 

infiltrative action equal to that of procaine. These results suggest that, 

in these preparations at least, the active principle(s) must be partly 

water-soluble. A preparation made from the 70% alcoholic extract of 

propolis (40 g in 100 ml of 70% alcohol) was reported to be 3.5 times 

as strong as cocaine as an anaesthetic .This was introduced in dental 

practice in the USSR in 1953. 

 

Bulgarian workers found that an aqueous (1:1) and an aqueous 

alcoholic (30 %) extract of propolis showed some anaesthetic action, 
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the effect was slower and weaker than that of a 5% procaine solution. 

Nevertheless, this extract was recommended as suitable for cutaneous 

infiltration. A 50% alcoholic extract of propolis has been used in the 

treatment of chronic otitis and was found to exert a feeble anaesthetic 

action lasting approximately 10 min (Alive, 1968).   

D-Anti- inflammatory activity of propolis: 

One of beneficial traditional medicinal properties of propolis is 

an anti-inflammatory effect. Propolis is commonly used for the 

treatment of some skin inflammatory diseases. Oral application of 

water-soluble derivatives (WSD) of propolis at a dose of 150 mg/kg 

reduced the acute inflammation provoked by zymosan in mice 

(Ivanovska et al., 1995; Marcucci, 1995).  

E- Propolis in gynecological diseases: 

Zawadzki and Scheller (1973) investigated 90 cases of 

therapeutic activity of 3% ethanolic extract of propolis (EEP) in cases 

of vagina, uterus and cervix inflammation caused by S pyogenes. They 

observed that more than 50 %of the cases responded well to treatment 

with EEP. The action of propolis to treat inflammatory and distrophic 

lesions of the female genital system caused by protozoan and fungi has 

been studied. Roman et al. (1989); Stojko and Stojko (1993) obtained 

a very good results in cases of diffuse inflammations and ulceration of 

cervix uteri diseases after 20-25days of associated treatment by 

propolis. Propolis potentiates the antiseptic, antifungal and 

antitrychomans actions of specific chemical medicines. 
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10-Uses of propolis in veterinary medicine: 

Propolis can stimulate higher antibody production, suggesting its 

use in vaccines, as an adjuvant (Sforcin, 2007). Also, it has been 

reported that using of propolis (5g/kg diet) as a dietary supplement in 

laying hens exposed to heat stress can attenuate heat stress induced 

oxidative damage and increase growth performance and digestibility, 

improve egg shell thickness and egg weight (Tatli, 2008, Tatli et al., 

2009). 

Propolis supplementation as alternative to antibiotics in broiler 

in heat stress conditions may be used as rebound to performance and 

digestibility (Tatli and seven, 2008).  

Bogandove (2012) describes several preparations for 

veterinarian use: Biogel 5: containing 0.5% propolis and 2% 

carboxymethylcellulose for intake against gastroenterology diseases. 

Biogel 10 (for prophylaxis): similar to Biogel 5 but contains 1% 

propolis. 
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ABSTRACT 

Propolis or bee glue is one of the most powerful hive products of 

honeybees. It is considered an important natural dietary supplement. 

The present study aimed to clarify the physiological effect of propolis 

on immunity and some haematological parameters in male rats. This 

study was carried on 45 Wister male rats, 21 days old. The experiment 

lasted for 2 months; rats were equally allocated into three groups, the 

control group fed on a basal diet, low dose propolis group 

supplemented daily with 750mg propolis/kg diet and high dose propolis 

group supplemented daily with 1.5 g propolis/kg diet. Whole blood and 

serum samples were obtained for measuring some immunological 

parameters [total leucocytic count (TLC), lymphocytic and neutrophil 

%, lymphocyte transformation test (LTT), nitroblue tertrazolium (NBT) 

and total immunoglobulin G (T.IgG)], some haematological parameters 

[red blood cells count (RBCs), haemoglobin (Hb) and packed cell 

volume (PCV)]. The obtained result revealed that, propolis is a 
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powerful immunomodulatory natural product via increasing 

lymphocytic % and consequently increasing antibody production, also 

propolis improved all haematological parameters studied. Conclusively, 

the dietary supplementation of high dose propolis for 2 months for 

improvement of immunological and haematological parameters is 

recommended. 

Key words: propolis, immunity, haematological parameters, male rats. 

INTRODUCTION  

Propolis (bee glue) is a resinous and sticky bee product, which is 

used as a building and sheltering material. The term propolis comes 

from two Greek words, means pro (in defense of) and polis (the city), 

thus, propolis means in defense of the city or beehive (Ghisalberti, 

1979). 

 

Propolis is a mixture of beeswax and resins that is collected 

from different parts of the plant (flowers and leaf buds) by honeybees. 

The chemical composition of propolis depends on the type of plant that 

is accessible to honeybees, the specificity of the local flora at the site of 

collection and the season (Markham et al., 1996; Bankova et al., 

1998). More than 500 compounds have been identified in propolis 

including phenolic components, terpenes, lipid-wax substances, 

beeswax and other substances such as vitamins such as B1, B2, B6, A, C 

and E, proteins, amino acids, minerals such as zinc, copper, manganese, 

iron, potassium, calcium, sodium and selenium and sugars (Kurek-

Gorecka et al., 2014). Among them, plant phenolics constitute the 
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most abundant group of chemical components, including flavonoids, 

phenolic acids and aldehydes, simple phenols and their esters, 

coumarins, stilbenes and lignans (Bankova, 2005). 

 

Propolis has been reported recently as one of the most important 

natural dietary supplement. It has immunomodulatory, antioxidative, 

cytostatic and antimutagenic properties. These properties of propolis 

are due to its higher content of phenolic compounds. Flavonoids are 

responsible for many of its biological and pharmacological activities 

including anticancer, anti-inflammatory, antimicrobial and antioxidant 

effects (Seven et al., 2010). 

 

MATERIAL AND METHODS 

The present study was done to investigate the physiological effect of 

propolis on immunity and some haematological parameters. 

Propolis: 

Chinese propolis was obtained from the Faculty of Agriculture-

Cairo University in the form of dark brown powder. The two selected 

doses of propolis are 750 mg /kg diet (low dose) and 1.5 g/kg diet (high 

dose with in physiological limit) (Chopra et al., 1995). Daily ground 

propolis was weighed and mixed well with diet. 

ANIMALS: 

Fourty five Male Wister rats (21 days old) were obtained from 

Faculty of Veterinary Medicine, Animal Management Department and 
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housed in Faculty of Veterinary Medicine, Physiology Department, 

Cairo University. Animals were allocated in plastic cages with wood 

shaving bedding in a well-ventilated room. Temperature was controlled 

at 18-20
o
c with constant 55 /55 h light dark cycle. Rats were 

maintained on standard rat laboratory chew and ad-libitum water 

supply throughout the experimental period (2 months). Their weights 

were 30-40 gm. Rats were randomly allocated into 3 groups: 

Group I:  

Fifteen rats served as control, maintained on standard rat 

laboratory chew and ad-libitum water supply throughout the 

experimental time.  

                     

Group II:  

Fifteen rats served as low dose propolis group and supplemented 

daily with 750mg propolis /kg diet for 2 months (Chopra et al., 1995). 

 

Group III: 

Fifteen rats served as high dose propolis group and 

supplemented daily with 1.5 gm propolis /kg diet for 2 months 

(Chopra et al., 1995). 

 

Blood sampling: 

 

Blood samples were collected under light ether anesthesia 

monthly along the experimental period (2 months) via heparinized 
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capillary tube from orbital sinus into tubes containing EDTA or sodium 

heparin or gel for obtaining whole blood and serum samples. Blood 

samples were collected in gel tubes then immediately centrifuged at 

4000 rpm for 15 minutes. 

 

Measurements: 

1- Anticoagulated blood sample (sodium heparin): 

Whole anticoagulated blood samples were used for assaying 

some immunological parameters. Lymphocyte transformation test 

(LTT) was measured according to method of Baehar et al. (2012). 

Nitroblue tetrazolium (NBT) was measured according to the method of 

Yonar et al. (2014). 

 

2-Serum samples: 

Serum samples were used for measuring total immunoglobulin 

G. 

Total IgG was measured according to the method of Karamese et al. 

(2016) using rat immunoglobulin G ELISA Kit purchased from ELAB 

company-Egypt. 

Principle: 

The microtiter plate provided in this kit has been pre-coated with 

an antibody specific to target antigen. Standards or samples are then 

added to the appropriate microtiter plate wells with a biotin-conjugated 

antibody preparation specific for target antigen and then avidin 

conjugated to Horseradish Peroxidase (HRP) is added to each 
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microplate well and incubated. Then a Tetramethylbenzidine (TMB) 

substrate solution is added to each well. Only those wells that contain 

target antigen, biotin-conjugated antibody and enzyme-conjugated 

Avidin will exhibit a change in colour. The enzyme-substrate reaction 

is terminated by the addition of a sulphuric acid solution and the colour 

change is measured spectrophotometrically at a wavelength of 450 nm 

± 2 nm. The concentration of target antigen in the samples is 

determined by comparing the optical density (O.D) of the samples to 

the standard curve. 

3-Anticoagulated blood sample (EDTA): 

A-Red blood cells count (RBCs), total leucocytic count (TLC) and 

differential leucocytic count (lymphocyte and neutrophil %) were 

determined by coulter counter (Marshall, 2003). 

B- Packed cell volume (PCV %):  

Packed cell volume was measured by microhematocrite method. 

Heparininzed capillary tube centrifuged at 15000 rpm for 3-5 minutes, 

blood was separated into 3 layers (PCV layer, buffy coat and plasma) 

and PCV layer were read by using microhematocrite special reader 

(Bulls et al., 2000). 

C-Haemoglobin (Hb) 

Haemoglobin was measured according to the method of Burtis et al. 

(1999) using a commercial kit purchased from diamond company- 

Egypt. 
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Principle: 

Hemoglobin is oxidized by potassium ferricyanide into 

methaemoglobin, which is converted into cyanomethaemoglobin, by 

potassium cyanide. 

The intensity of the colour formed is proportional to the hemoglobin 

concentration in the samples. 

  

Statistical analysis: 

 Data are expressed as means± standard error. Statistical analysis was 

performed using two way analysis of variance (ANOVA) followed by 

least significant difference test (LSD) to assess significant differences 

among the different means.The results were considered to be 

significant at p<0.05. All statistical analyses were performed using 

SPSS software program version 16 (Nie et al., 1970). 
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RESULT 

 
Effect of low and high dose of propolis on total, differential 

leucocytic count (lymphocytic and neutrophil %) and some 

immunological parameters in male rats after first and second 

month: 

Data presented in table (1) and illustrated in figure (1, 2, 3, 4 and 

5) revealed that, total leucocytic count were not altered by either low or 

high dose of propolis supplementation when compared to the control 

group during the 1
st
 month. However, during 2

nd
 month of the 

experiment propolis supplementation in low and high dose resulted in 

significant increase in TLC when compared to control. Moreover, high 

dose resulted in significant increase in TLC compared to the low dose. 

Additionally TLC of either low or high dose of propolis in the 2
nd

 

month were higher than those of the same groups during the 1
st
 month.  

Lymphocytic % was significantly increased by either low or 

high dose of propolis supplementation when compared to the control 

group during the 1
st
 and 2

nd
 month. Moreover, high dose resulted in 

significant increase in lymphocyte % compared to the low dose at the 

1
st
 month. Additionally, lymphocyte % of the low dose of propolis in 

the 2
nd

 month was higher than those of the same group during the 1
st
 

month.   

 Neutrophil % was significantly decreased by either low or high 

of propolis supplementation when compared to the control group 

during the 1
st
 and 2

nd
 month. Moreover, high dose resulted in 
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significant decrease in neutrophil % compared to the low dose at the 1
st
 

month. Additionally, neutrophil % of the low dose of propolis in the 2
nd

 

month was higher than those of the same group during the 1
st
 month. 

Lymphocyte transformation test (LTT) was significantly 

increased by either low or high dose of propolis supplementation when 

compared to the control group during the 1
st
 month. Moreover, during 

the 2
nd

 month propolis supplementation in high dose resulted in 

significant increase in LTT when compared to the control group but the 

low dose was not altered. 

Total Immunoglobulin G was significantly increased by either low or 

high dose of propolis supplementation when compared to the control group 

during the 1
st
 month.  

Nitroblue tetrazolium was significantly decreased by either low or 

high dose of propolis supplementation when compared to the control group 

during 1
st
 and 2

nd
 month. Moreover, high dose of propolis resulted in 

significant decrease in nitroblue tetrazolium compared to the low dose at the 

1
st
 and 2

nd
 month.  
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Table (1). Effect of low and high dose of propolis on total, differential 

leucocytic count (lymphocyte and neutrophil %) and immunological 

parameters in male rats after first and second month. 

 
         Groups 

 

Parameter 

Time 

(month) 

Control 

group 

Low dose 

group 

High dose 

group 

Total leucocytic 

count/ μL 

1m 5660
b
±218.2

 
7132

b
±303

 
7220

b
±120

 

2m 10280
a,b

±372.02
 

16560 
a,b,c

±994.79
 

19280 
a,b,c

±1660.8
 

Lymphocyte % 1m 65%
a,b

±1.55
 

74.4%
a,b,c

±1.69
 

82.6%
 a,c

±2.36
 

2m 74.8%
a,b

±0.92
 

84.8%
a,b

±1.59
 

83.4%
a
±1.029

 

Neutrophil % 1m 29.4%
a,b

±1.47
 

23%
a,b,c

±1.45
 

14.4%
a,c

±2.06
 

2m 21.2%
a,b

±0.37
 

13.4%
a,b

±1.83
 

12.2%
a
±1.43

 

Lymphocyte 

transformation 

test 

1m 2.0394 
a,b

±0.06
 

2.328 
a,b

±0.09
 

2.318 
a,b

±0.07
 

2m 0.4696 
a,b

±0.02
 

0.6108
b
±0.04

 
0.6994 

a,b
±0.04

 

Total IgG 

(mg/dl) 

1m 427.85
a
± 25.6

 
588.16 

a ,b
±23.69

 
563.13

a,b
±41.77

 

2m 368.38± 24.32 403.8
b
± 5.59

 
382.66

 b
± 16.89

 

Nitroblue 

tetrazolium 

1m 1.027
a
±0.05

 
0.758

a,c
±0.01

 
0.603

a,b,c
±0.02

 

2m 1.0298
a
±0.08

 
0.681

a,c
±0.02

 
0.406

a,b,c
±0.02

 

 
Means ± SE. 

Means have the same superscript (a, c) within the same raw are significantly 

different at P≤0.05 according to two way ANOVA followed by LSD test. 

Means have the same superscript (b) within the same column are significantly 

different at P≤0.05 according to two way ANOVA followed by LSD test. 
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Fig. (1). Effect of low and high dose of propolis on total leucocytic count 

in male rats after first and second month.  

* is significantly different at P≤0.05. 

 

Fig. (2). Effect of low and high dose of propolis on lymphocytic and 

neutrophil % in male rats after first and second month. 

* is significantly different at P≤0.05. 
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Fig. (3). Effect of low and high dose of propolis on lymphocyte 

transformation test in male rats after first and second month. 

* is significantly different at P≤0.05. 

 

Fig. (4). Effect of low and high dose of propolis on total IgG in male rats 

after first and second month. 

* is significantly different at P≤0.05. 
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Fig. (5). Effect of low and high dose of propolis on nitroblue tetrazolium 

in male rats after first and second month. 

* is significantly different at P≤0.05. 
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Effect of low and high dose of propolis on some haematological 

parameters RBCs, Hb and PCV in male rats after first and second 

month: 

Data presented in table (2) and illustrated in figures (6, 7, 8) 

revealed that, red blood cells count was significantly increased by 

either low or high dose of propolis supplementation when compared to 

the control group during 1
st
 and 2

nd
 month. 

Haemoglobin was significantly increased by either low or high 

dose of propolis supplementation when compared to the control group 

during 1
st
 month. Moreover, during the 2

nd
 month propolis 

supplementation in high dose resulted in significant increase in 

haemoglobin content when compared to the control group. 

Additionally, haemoglobin of low and high dose of propolis in the 2
nd

 

month was higher than those of the same groups at the 1
st
 month. 

Packed cell volume was significantly increased by high dose of 

propolis supplementation when compared to the control group at the 2
nd

 

month. 
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Table (2): Effect of low and high dose of propolis on some 

haematological parameters RBCs, Hb and PCV in male rats after first 

and second month. 

     Groups 

 

Parameter 

Time 

(month) 

Control  

group 

Low dose  

group 

High dose  

group 

RBCs (×10
6
  /µL) 1m 4.46

 a,b 

±0.12 

5.63
 a,b 

±0.10
 

5.33 
a,b 

±0.12 

2m 5.48
 a,b 

±0.29 

6.28
 a,b 

±0.14 

7.2 
a ,b 

±0.45 

Hb (g/dl) 1m 12.58 
a,b 

±0.58 

13.78
 a,b 

±0.55 

14.55
a,b 

±0.41 

2m 14.36 
a,b 

±0.29 

15.72
b 

±0.32 

16.21
a,b 

±0.20 

PCV (%) 1m 44.8
 b 

±2.67 

46
 b 

±1.05 

45.6
 b 

±0.24 

2m 50.2 
a,b 

±1.49 

52.2
b 

±1.02 

55
 a,b 

±1.22 

 

Means ± SE. 

Means have the same superscript (a) within the same raw are significantly different 

at P≤0.05 according to two way ANOVA followed by LSD test. 

Means have the same superscript (b) within the same column are significantly 

different at P≤0.05 according to two way ANOVA followed by LSD test. 

 

 

 



44 
 

 

Fig. (6). Effect of low and high dose of propolis on red blood cells count 

in male rats after first and second month.  

* is significantly different at P≤0.05. 

 

Fig. (7). Effect of low and high dose of propolis on haemoglobin (g/dl) in 

male rats after first and second month.  

* is significantly different at P≤0.05. 

0

2

4

6

8

10

1m 2m

R
B

C
s 

(×
1

0
6

 /
µ

l 

Time (month) 

RBCs (×106 /µl) 

control group

low dose group

high dose group

* * 
* 

* 

0

5

10

15

20

1m 2m

H
b

 (
g/

d
l)

 

Time (month) 

Hb (g/dl)  

control group

low dose group

high dose group

* * * 



45 
 

 

Fig. (8). Effect of low and high dose of propolis on packed cell volume in 

male rats after first and second month.  

* is significantly different at P≤0.05. 

 

 

 

 

 

 

 

 

 

 

0

10

20

30

40

50

60

70

1m 2m

P
C

V
 (

%
) 

Time ( month)  

PCV%  

control group

low dose group

high dose group

* 



46 
 

DISCUSSION: 

The present study was planned to investigate the role of propolis, one 

of the natural honeybee products on immunity and some 

haematological parameters in male rats. The two selected doses of 

propolis were 750mg propolis/kg diet (low dose) and 1.5 g propolis/kg 

diet (high dose) supplemented for 2 months. 

Effect of low and high dose of propolis on total, differential 

leucocytic count (lymphocytic and neutrophil %) and some 

immunological parameters in male rats after first and second 

month: 

 The obtained results revealed that, dietary supplementation of 

propolis increased total leucocytic count significantly when compared 

with control group, however the high dose was more effective than the 

low dose at the 2
nd

 month. In addition, propolis increased both 

lymphocytic % and lymphocytic activity which was confirmed by the 

results of lymphocyte transformation test. 

 These results concering percentage of lymphocyte and their 

functional activity coincided with previous results of Orˇsoli´c et 

al.(2005), Orˇsoli´c and Baˇsi´c (2007) and Sforcin (2007) who 

reported that phenolic compounds of propolis may be associated with 

activation of macrophages that secreted cytokines regulating activities 

and functions of B, T and NK cells. These results were further 

documented by the increase in total IgG concentration in propolis 

groups. These results coincided with Orsi et al. (2000), Murad et al. 
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(2002), Sforcin et al. (2002) and Sforcin (2007) who stated that 

propolis has a potent effect on different cells of the immune response. 

In addition, the data obtained in the present study coincided with that 

obtained by Sforcin et al. (2005) who showed that propolis has a 

transit short immunostimulatory effect; however, the 

immunostimulatory effect reported in the present study lasted for 1 

month. The difference between the results of Sforcin et al. (2005) and 

those of the present study may be attributed to the difference in the 

route of propolis administration.  

On the other hand, the data obtained in the present study 

disagree with You et al. (1998) who stated that flavonoids have an 

immunosuppressive effect on the lymphoproliferative response. The 

immunosuppressive effect reported in the former study may be due to 

usage of a single propolis component (flavonoids), while in the present 

investigation, whole propolis was used as supplement. Thus, the 

immunostimulatory effect recorded may be due to the other propolis 

component . 

 The obtained results in present study revealed that, propolis led 

to decease in % of neutrophil, this was confirmed by the results of 

nitroblue tetrazolium test which is responsible for measuring oxidative 

radical production of neutrophil. These results coincided with previous 

results of Sadik and Luster (2012), Moelants et al. (2013) and 

Bueno-Silva et al. (2016) who reported that propolis reduce TNF-α 

secretion that is considered an important cytokine related to neutrophil 

functions where it stimulated neutrophil migration, adhesion, rolling 
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and transmigration. Propolis decreased the functional activity of 

neutrophil including respiratory burst activity. These results coincided 

with that obtained by Cristina et al. (2007) who stated that propolis 

decreased neutrophil/lymphocyte ratio.   

Effect of low and high dose of propolis on some haematological 

parameters RBCs, Hb and PCV in male rats after first and second 

month: 

 Concerning haematological parameters, dietary supplementation 

of high dose of propolis for 2 months improved all parameters studied. 

This ameliorative effect of propolis on haematological parameters may 

be attributed to bioflavonoid and vitamin C content of propolis that 

enhanced iron absorption (Haro et al., 2000). Dietary propolis 

supplementation improved digestive utilization of iron and Hb 

regeneration efficiency and consequently stimulated erythropoiesis. 

Moreover, Suwalsky et al. (2008) and Morireia et al. (2010) stated 

that propolis administration decreased the osmotic fragility of 

erythrocytes this may be to phenolic and flavonoids component of 

propolis which stabilize the erythrocyte membrane by interaction with 

membrane phospholipids resulting in decreasing erythrocyte hemolysis 

in spleen. All of these factors were reflected on increasing red blood 

cells count and Hb concentration. 

  The present results go hand by hand with those of Cristina et al. 

(2007) who showed that propolis supplementation increased Hb 

concentration which correlated positively with PCV. On the other hand, 

the present study contradicted with those of Jasprica et al. (2007) who 
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showed that propolis supplementation did not affect either RBCs count 

or Hb content. The difference between the results of Jasprica et al. 

(2007) and those of the present study may be attributed to usage of 

propolis extract in the above mentioned study while in the present 

study raw propolis was used. 

CONCLUSION 

It is concluded that high dose of propolis (1.5 g/kg diet) for 2 

months has an immunostimulatory effect via increasing lymphocyte % 

and consequently increasing antibody production and alleviate all 

haematological parameters studied (RBCs, Hb and PCV). Thus, we 

recommend dietary supplementation of high dose propolis for 2 

months. 
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Discussion 

The present study was planned to investigate the role of propolis, one 

of the natural honeybee products on immunity, some haematological 

parameters and body weight in male rats. The two selected doses of 

propolis were 750mg propolis/kg diet (low dose) and 1.5 g propolis/kg 

diet (high dose) supplemented for 2 months. 

Effect of low and high dose of propolis on total, differential 

leucocytic count (lymphocytic and neutrophil %) and some 

immunological parameters in male rats after first and second 

month: 

 The obtained results revealed that, dietary supplementation of 

propolis increased total leucocytic count significantly when compared 

to control group, however the high dose was more effective than the 

low dose at the 2
nd

 month. In addition, propolis increased both 

lymphocytic % and lymphocytic activity which was confirmed by the 

results of lymphocyte transformation test.  

These results concering percentage of lymphocyte and their 

functional activity coincided with previous results of Orˇsoli´c et al. 

(2005); Orˇsoli´c and Baˇsi´c (2007) and Sforcin (2007) who reported 

that phenolic compounds of propolis may be associated with activation 

of macrophages that secreted cytokines regulating activities and 

functions of B, T and NK cells. These results were further documented 

by the increase in total IgG concentration in propolis groups. These 

results coincided with Orsi et al. (2000); Murad et al. (2002); Sforcin 
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et al. (2002) and Sforcin (2007) who stated that propolis has a potent 

effect on different cells of the immune response. In addition, the data 

obtained in the present study coincided with that obtained by Sforcin et 

al. (2005) who showed that propolis has a transit short 

immunostimulatory effect; however, the immunostimulatory effect 

reported in the present study lasted for 1 month. The difference 

between the results of Sforcin et al. (2005) and those of the present 

study may be attributed to the difference in the route of propolis 

administration. 

 On the other hand, the data obtained in the present study 

disagree with You et al. (1998) who stated that flavonoids have an 

immunosuppressive effect on the lymphoproliferative response. The 

immunosuppressive effect reported in the former study may be due to 

usage of a single propolis component (flavonoids), while in the present 

investigation, whole propolis was used as supplement. Thus, the 

immunostimulatory effect recorded may be due to synergistic effect 

with other propolis component. 

 The obtained results in present study revealed that, propolis led 

to decease in % of neutrophil, this was confirmed by the results of 

nitroblue tetrazolium test which is responsible for measuring oxidative 

radical production of neutrophil. These results coincided with previous 

results of Sadik and Luster (2012), Moelants et al. (2013) and 

Bueno-Silva et al. (2016) who reported that propolis reduce TNF-α 

secretion that is considered an important cytokine related to neutrophil 

functions where it stimulated neutrophil migration, adhesion, rolling 
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and transmigration. Propolis decreased the functional activity of 

neutrophil including respiratory burst activity. These results coincided 

with that obtained by Cristina et al. (2007) who stated that propolis 

decreased neutrophil/lymphocyte ratio.   

Effect of low and high dose of propolis on some haematological 

parameters RBCs, Hb and PCV in male rats after first and second 

month: 

 Concerning haematological parameters, dietary supplementation 

of high dose of propolis for 2 months improved all parameters studied. 

This ameliorative effect of propolis on haematological parameters may 

be attributed to bioflavonoid and vitamin C content of propolis that 

enhanced iron absorption (Haro et al., 2000). Dietary propolis 

supplementation improved digestive utilization of iron and Hb 

regeneration efficiency and consequently stimulated erythropoiesis. 

Moreover, Suwalsky et al. (2008) and Morireia et al. (2010) stated 

that propolis administration decreased the osmotic fragility of 

erythrocytes this may be to phenolic and flavonoids component of 

propolis which stabilize the erythrocyte membrane by interaction with 

membrane phospholipids resulting in decreasing erythrocyte hemolysis 

in spleen. All of these factors were reflected on increasing red blood 

cells count and Hb concentration. 

  The present results go hand by hand with those of Cristina et al. 

(2007) who showed that propolis supplementation increased Hb 

concentration, which correlated positively with PCV. On the other 

hand, the present study contradicted with those of Jasprica et al. 
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(2007) who showed that propolis supplementation did not affect either 

RBCs count or Hb content. The difference between the results of 

Jasprica et al. (2007) and those of the present study may be attributed 

to usage of propolis extract in the above-mentioned study while in the 

present study raw propolis was used. Moreover, it is due to 

synergistic effect of propolis content as whole.  

Effect of low and high dose of propolis on total proteins, albumin 

and globulin in male rats after first and second month: 

The obtained results in the present study revealed that, the 

dietary supplementation of low and high dose of propolis for 2 months 

increased the total proteins and globulin level significantly when 

compared to the control. The obtained results coincided with the 

previous study of Giurgea et al. (1984) who reported that the daily 

supplementation of propolis extract increase gamma globulins and total 

proteins.The increased globulin in the present study  which is the main 

source of antibody production. This is confirmed by the increase in 

total IgG. 

In addition, the obtained results in the current investigation 

coincided with Kolankaya et al. (2002) who showed that propolis 

significantly enhanced protein towards control. The anabolic effect of 

propolis was approved by increased level of serum total proteins and 

albumin contents to its normal level. This may be attributed to the 

anabolic action of liver, which favoured protein synthesis and 

preserved it from degeneration.  
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Moreover, the obtained results go hand by hand with those of 

Nirala et al. (2008) who stated that propolis significantly improved the 

total proteins content of the liver and kidney and showed more 

profound therapeutic effects. On the other hand, propolis led to a 

significant decrease in the level of albumin, these results contradicted 

with those of Zakaria et al. (2009) who reported that oral 

supplementation of propolis led to a significant increase in albumin 

level in thioacetamide (TAA) treated rats. This difference may be due 

to usage of TAA as hepatotoxic substance in the above-mentioned 

study. In the current study, normal rats were used without any 

treatment with hepatotoxic substance. Low and high dose of propolis 

administration for 2 months had anabolic effect via increasing total 

proteins level and act as immunomodulatory stimulus  

Effect of low and high dose of propolis on triglycerides, total 

cholesterol, high-density lipoproteins and low-density lipoproteins 

in male rats after first and second month: 

Concerning the lipid profile, dietary supplementaton of high 

dose of propolis for 2 months significantly decreased triglycerides 

(T.G). These results coincided with the previous results of Koya-

Miyata et al. (2009) who stated that propolis reduced the levels of free 

fatty acid and triglycerides in liver and serum. This may attributed to 

the anti-obesity effect of propolis extract by reducing the expression of 

fatty acid synthesis genes. 

 In addition, the dietary supplementation of propolis for 2 months 

led to a significant decrease in total cholesterol (T.C), low density 
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lipoproteins (LDL). However, high dose is more effective than the low 

one along the experimental period. The present results go hand by hand 

with those of Nader et al. (2010) who showed that the propolis 

supplementation reduced levels of TC, LDL and triglycerides. In 

addition, propolis can modulate the metabolism of blood lipid, leading 

to decreased outputs of lipid peroxidation and scavenge the free 

radicals in rats.  

 

 In addition, propolis led a significant increase in high denisity 

lipoproteins (HDL). These obtained results coincided with the previous 

results of Nader et al. (2010) who reported that oral supplementation 

of propolis increased the level of high density lipoproteins. 

 Ichi et al. (2009) stated that propolis had an inhibitory effect on 

lipid accumulation in adipose tissue via the attenuation of protein 

expression of PPARγ (proliferator activated receptor γ). Furthermore, 

the hypolipidemic action of propolis was due to changes of the gene 

products involved in triglycerides and cholesterol synthesis. 

 It is reasonable to conclude that propolis could modulate lipid 

metabolism and reduces the syndrome caused by blood lipid 

abnormalities via decreasing TG, TC, LDL and increasing HDL levels. 

Effect of low and high dose of propolis on liver and kidney function 

tests in male rats after first and second month: 

  The obtained results revealed that, ALT and AST was 

significantly decreased by low and high dose of propolis for one month. 
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These results coincided with Ahmed et al. (2012) who reported that the 

administration of aqueous and oil extract of propolis led to a significant 

decrease in elevated  ALT and AST levels induced by thioacetamide 

administration, The authors added that the protective activityof propolis 

may be due to its effect against cellular leakage and loss of functional 

integrity of the cell. The ameliorative effect of propolis on liver may be 

attributed to high content of the total phenolics and alkaloids in 

propolis extract (Zhu et al., 2011; El Sohaimy et al., 2014). 

 The present investigation revealed that, the dietary 

supplementatin of low dose of propolis for 2 months significantly 

decreased the creatnine level. Similar results obtained by Chi-feng et 

al. (2005) who reported that the renal protective mechanism of 

ethanolic extract of propolis may be contributed to its prominent 

superoxide scavenging effect. Thus, it could protect indirectly the 

kidney from superoxide induced renal damages. In addition, the present 

results go hand by hand with those of Abo Salem et al. (2009) who 

showed that the oral supplementation of propolis extract reduced 

creatnine level in rat with diabetic nephropathy. Oktem et al. (2005) 

stated that the renal protective activity of propolis may attributed to 

caffeic acid phenethyle ester (CAPE) which is a biological active 

component of propolis was found to improve renal function tests. 

Propolis has hepato and renal protective effect, all of this may 

attributed to its biological effect on liver and kidney via decreasing the 

toxic metabolites produced in the body. 
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Effect of low and high dose of propolis on body weight in male rats: 

The obtained results revealed that, there is no any significant 

alteration on rats’ body weight due to the dietary supplementation of 

low and high dose of propolis. These results coincided with that 

obtained by Carrillo-Lopez et al. (2010); Ahmed et al. (2017) who 

reported that rats’body weight not affected by propolis 

supplementation. 

Conclusively, the dietary supplementation of high dose (1.5 gm 

propolis /kg diet) for two months is recommended for improvement of 

immunological, haematological and biochemical parameters. In 

addition, propolis can be used for nutritional anemia. 
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Conclusion and recommendation 
 

Conclusively, the dietary supplementation of high dose (1.5 gm 

propolis/ kg diet) for two months is recommended for improvement of 

immunological, haematological and biochemical parameters. In 

addition, propolis can be used for the treatment of nutrioinal anemia. 

Further researches should be conducted to clarify the effect of 

propolis on the different physiological and biochemical parameters. 

Finally, propolis has multifaceted beneficial properities. 
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Summary 

The present study was performed in Physiology Department, 

Faculty of Veterinary Medicine, Cairo University. The present study 

aimed to clarify the physiological effect of propolis on immunity, body 

weight, some haematological and biochemical parameters. Fourty five 

male Wister rats 21 days old of average weight 30-40 gm were used. 

Rats were housed in plastic cages with wood shaving bedding in a well-

ventilated room. Temperature controlled at 20±2˚c with constant 12/12 

h light dark cycle. Rats were maintained on standard rat laboratory 

chew and ad-libitum water supply throughout the experimental period 

(2 months). Rats were randomly allocated into 3 groups: 

Group I: 

 Fifteen rats served as control, maintained on standard rat 

laboratory chew and ad-libitum water supply throughout the 

experimental time (2 months). 

Group II: 

 Fifteen rats served as propolis low dose, supplied daily with 

750mg propolis/ kg diet for 2 months. 

Group III: 

Fifteen rats served as high dose propolis group and 

supplemented daily with 1.5 gm propolis /kg diet for 2 months. 
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Blood samples were collected under light ether anathesia 

monthly along the experimental period via heparinized capillary tube 

from orbital sinus into tubes containing EDTA or sodium heparin or gel 

for obtaining whole blood and serum samples.  

Effect of low and high dose of propolis for 2 months on:  

I-Total, differential leucocytic count (lymphocytic and neutrophil 

%) and some immunological parameters: 

 Propolis supplementation led to a significant increase in: 

1- Total leucocytic count. 

2-Lymphocyte %. 

3- Lymphocyte transformation test (LTT). 

4-Total immunoglobulin G (T.IgG). 

Supplementation of low and high dose of propolis led to a significant 

decrease in: 

1- Neutrophil %. 

2- Nitroblue tetrazolium test (NBT). 

II- Some haematological parameters (RBCs, Hb and PCV): 

 Propolis supplementation led to a significant increase in: 

1- Red blood cells count (RBCs). 

2- Haemoglobin (Hb). 



66 
 

3- Packed cell volume (PCV). 

III- Total proteins, albumin and globulin: 

Propolis supplementation led to a significant increase in: 

1- Total proteins. 

2- Globulin. 

On the other hand, propolis led a significant decrease in the level of 

albumin. 

IV-Triglycerides (T.G), total cholesterol (T.C), high-density 

lipoproteins (HDL) and low-density lipoproteins (LDL): 

Propolis supplementation led to a significant decrease in: 

1- Triglycerides (T.G). 

2- Total cholesterol (T.C). 

3- Low density lipoproteins (LDL). 

On the other hand propolis supplementation led to a significant increase 

in high density lipoproteins (HDL). 

V- Liver and kidney function tests: 

Propolis supplementation led to a significant decrease in: 

1- Alanine aminotransferase (ALT). 

2- Aspartate aminotransferase (AST). 
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3- Creatnine level. 

VI- Body weight: 

Propolis supplementation has no effect on rat body weight. 
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Material and methods 

 

Total proteins:  

Total proteins were measured according to the method of 

Cannon (1974) using a commercial kit purchased from spectrum 

company- Egypt. 

 

Principle: 

In alkaline medium, the copper reacts with the peptide bonds of 

proteins to form the characteristic pink to purple biuret complex. 

Sodium potassium tartarate prevents copper hydroxide precipitation, 

and potassium iodide prevents the auto reduction of copper. 

 

Protein + Cu
2+    

     
Alkaline pH 

               Cu – protein complex 

The color intensity is directly proportional to the protein concentration. 

It is determined by measuring the increase in the absorbance at 546nm. 

 

Albumin: 

Albumin was measured according to the method of Doumas et 

al. (1971) using a commercial kit purchased from spectrum company- 

Egypt. 

 

Principle: 

  Measurement of albumin is based on its binding to the indicator 

dye bromocresol green (BCG) in pH 4.3 to form a blue-green colored 

complex. The intensity of the blue-green color is directly proportional to 



92 
 

the concentration of albumin in the sample. It is determined by 

monitoring the increase in absorbance at 623 nm, or 578 nm. 

Albumin+ BCG              
pH 4.3                   

Albumin-BCG Complex. 

Globulin:  

Globulin was calculated by equation, which equal total proteins 

minus albumin neglecting amount of fibrinogen (total proteins-

albumin). 

Lipid profile: 

A- Total cholesterol: 

Total cholesterol was measured according to the method of 

Ellefson and Caraway (1976) using a commercial kit purchased from 

spectrum company- Egypt.  

Principle: 

The series of the reactions involved in the assay system is as 

follows: 

1- Cholesterol esters are enzymatically hydrolyzed by cholesterol 

esterase (CE) to cholesterol and free fatty acids.                              

Cholesterol esters             
CE

                Cholesterol + fatty acids 

2-Free cholesterol, including that originally present, oxidized by 

cholesterol oxidase (CO) to cholest-4-en-3-one and hydrogen peroxide. 
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Cholesterol                 
CHOD

                  cholest-4-en-3-one                                                            

   +O
2
                                                    + H

2
O

2
 

3- The hydrogen peroxides combine with phenol and 4- amino 

antipyrine (4AAP) in the presence of peroxidase (POD) to form a 

chromophore (quinoneimine dye) which may be quantitated at 500-550 

nm. For bichromatic analyzers the blank wavelength should be set to 

600 or 650 nm. 

2H
2
O

2
+ phenol                              (quinoneimine dye)   

     +                           
POD 

                           + 

(4AAP)                                4H
2
O 

 

B- Triglycerides: 

Triglycerides were measured according to the method of Stein 

(1987) using a commercial kit purchased from spectrum company-

Egypt. 

Principle: 

The series of the reaction involved in the assay system is as 

follows: 

1- Triglycerides are hemolyzed by lipoprotein lipase (LPL) to glycerol 

and fatty acids 

`Triglycerides                  
LPL                     

Glycerol +Fatty acids 
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2- Glycerol is then phosphorylated to glycerol-3-phosphate by ATP in a 

reaction catalyzed by glycerol kinase (GK). 

Glycerol                                    Glycerol-3-phosphate 

     +           
                    GK                                                 

+
                  

   ATP                                                      ADP 

3- The oxidation of glycerol-3-phosphate is catalyzed by glycerol 

phosphate oxidase (GPO) to form dihydroxyacetone phosphate and 

hydrogen peroxide (H2O2)  

Glycerol-3-phosphate         
                             

Dihydroxyacetone phosphate 

        +                               
GPO

                             +                               
 

       O2                                                                                                   H2O2 

4- in the presence of peroxidase (POD), hydrogen peroxide effects the 

oxidative coupling of 4-chlorophenol and 4- aminoantipyrine (4AAP) 

to form a red color quinoneimine dye which is measured at 546 nm. 

2H2O2+4-APP                
                                 

Quinoneimine dye 

         +                             
POD

                                   + 

4-Chlorophenol                                                   4H2O 

C-High-density lipoproteins (HDL): 

HDL was measured according to the method of Lopes-Virella 

et al. (1977) using a commercial kit purchased from spectrum 

company-Egypt. 
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Principle: 

Low-density lipoproteins (LDL) and very low-density 

lipoproteins (VLDL) in sample precipitate with phosphotungstate and 

magnesium ions. After centrifugation, the cholesterol concentration in 

the HDL fraction, which remains in the supernatant, is determined. 

Cholesterol esters + H2O       chol. esterase       cholesterol+ Fatty acid 

Cholesterol + ½ O2 + H2O     chol. oxidase        cholestenone + H2O2 

2H2O + 4-Aminoantipyrine + phenol    peroxidase      Quinoneimine + 

4 H2O  

D-Low density lipoprotein (LDL): 

LDL was calculated by the Friedewald formula (Friedewald et 

al., 1972). 

LDL cholesterol (mg/dL) = total cholesterol – HDL cholesterol 

(triglycerides/5). 

Liver and Kidney function test: 

A- Liver function tests: 

1- Alanine aminotransferase (ALT): 

ALT was measured according to the method of Sherwin (1984) 

using a commercial kit purchased from spectrum company-Egypt. 

Principle: 

The reaction involved in the assay system is as follows: The 

amino group is enzymatically transferred by ALT present in the sample 
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from alanine to the carbon atom of 2-oxoglutarate yielding pyruvate 

and L-glutamate. 

L-Alanine                               Pyruvat 

     +                        
ALT

                      +  

2-Oxoglutarate                        L-Glutamate  

ALT activity is measured by monitoring the concentration of pyruvate 

hydrazone formed with 2,4-dinitrophenylhydrazine 

2- Aspartate aminotransferase (AST): 

AST was measured according to the method of Sherwin (1984) 

using a commercial kit purchased from spectrum company-Egypt 

Principle: 

The reaction involved in the assay system is as follows: The 

amino group is enzymatically transferred by AST present in the sample 

from L-aspartate to the carbon atom of 2-oxoglutarate yielding 

oxaloacetate and L-glutamate.  

L-Aspartate                           Oxaloacetate 

     +                     
AST

                       + 

2-Oxoglutarate                       L-Glutamate 

AST activity is measured by monitoring the concentration of 

oxaloacetate hydrazone formed with 2, 4-dinitrophenylhydrazine. 
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B- Kidney function test:  

Creatnine: 

Creatnine was measured according to the method of Spencer 

and Price (1980) using a commercial kit purchased from spectrum 

company-Egypt. 

Principle: 

Creatinine reacts with picric acid under alkaline condition to 

form a yellow-red complex. The absorbance of the color produced, 

measured at a wavelength 492 nm, is directly proportional to creatinine 

concentration in the sample. 

Creatinine + picrate        
Alkaline  pH

                      yellow-red complex 
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Results 

Effect of low and high dose of propolis on total proteins, albumin 

and globulin in male rats after first and second month.  

Data presented in table (3) and illustrated in fig. (9, 10, 11) 

revealed that, total proteins were significantly increased by either low 

or high dose of propolis supplementation when compared to the control 

during 1
st
 and 2

nd
 month. Moreover, albumin was significantly 

decreased due to supplementation of low and high dose of propolis 

when compared to the control during 2
nd

 month. In addition, Globulin 

was significantly increased by either low or high dose of propolis 

supplementation when compared to the control at the 1
st
 and 2

nd
 month. 
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Table (3). Effect of low and high dose of propolis on total protein, 

albumin and globulin in male rats after first and second month: 

Groups 

 

Parameter 

Time 

(month) 

Control  

group 

 

Low dose  

group 

High dose  

group 

     

Total protein 

(g/dl) 

1m 4.71
 a,b 

±0.13
 

6.85
 a
 

±0.10 

6.90
 a
 

±0.13 

2m 5.57
 a,b

 

±0.22 

6.83
a 

±0.29 

6.47
 a
 

±0.19 

Albumin (g/dl) 1m 4.04
 b

 

±0.099 

3.98
 b
 

±0.15 

3.97
 b

 

±0.11 

2m 3.72
a,b 

±0.10 

3.35
a,b 

±0.072 

3.41
a,b

 

±0.11 

globulin (g/dl) 1m 0.67
a,b

 

±0.14 

2.88
a
 

±0.199 

2.94
a 

±0.12 

2m 1.85
a,b

 

±0.25 

3.48
 a
 

±0.26 

3.06
 a
 

±0.24 

 

Means ± SE. 

Means have the same superscript (a) within the same raw are significantly different 

at P≤0.05 according to two way ANOVA followed by LSD test. 

Means have the same superscript (b) within the same column are significantly 

different at P≤0.05 according to two way ANOVA followed by LSD test. 
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Fig. (9). Effect of low and high dose of propolis on total protein (g/dl) in 

male rats after first and second month.  

* is significantly different at P≤0.05. 

 

Fig. (10). Effect of low and high dose of propolis on albumin (g/dl) in 

male rats after first and second month.  

* is significantly different at P≤0.05. 
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Fig. (11). Effect of low and high dose of propolis on globulin (g/dl) in 

male rats after first and second month.  

* is significantly different at P≤0.05. 
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Effect of low and high dose of propolis on triglycerides, 

cholesterol, high-density lipoprotein (HDL) and low-density 

lipoprotein (LDL) in male rats after first and second month. 

Data presented in table (4) and illustrated in fig. (12, 13, 14, 15) 

revealed that, triglycerides was significantly decreased by high dose of 

propolis supplementation when compared to control during 1
st
 month. 

Moreover, during the 2
nd

 month low and high dose of propolis resulted 

in a significant decrease when compared to the control. 

Cholesterol was significantly decreased by either low or high 

dose of propolis supplementation when compared to the control during 

1
st
 month. 

HDL was significantly increased by low and high dose of 

propolis supplementation when compared with control at 1
st 

and 2
nd

 

month. However, the high dose of propolis resulted in a significant 

increase when compared to the low during 1
st
 and 2

nd
 month.  

LDL was significantly decreased in low and high dose of 

propolis supplementation when compared to the control at 1
st 

and 2
nd

 

month. Additionally, the high dose of propolis resulted in a significant 

decrease when compared to the low during 2
nd

 month. 
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Table (4). Effect of low and high dose of propolis on triglycerides, 

cholesterol, high-density lipoproteins (HDL) and low-density 

lipoproteins (LDL) in male rats after first and second month. 

Means ± SE. 

Means have the same superscript (a, c) within the same raw are significantly 

different at P≤0.05 according two way ANOVA followed by LSD test. 

Means have the same superscript (b) within the same column are significantly 

different at P≤0.05 according two way ANOVA followed by LSD test. 

 

Groups 

 

Parameter 

Time 

(month) 

Control  

group 

Low  dose  

group 

High  dose  

group 

Triglycerides 

(mg/dl) 

1m 137.57
 a,b 

±2.04 

130.37
 b,c 

±3.38 

102.22
 a,b,c

 

±7.64 

2m 153.54
 a
 

±3.66 

106.61
 a,b

 

±7.58 

111.13
 a 

±6.69 

Cholesterol 

(mg/dl) 

1m 118.42
a,b

 

±2.04 

74.56
a,b 

±2.03 

79.88
a,b 

±1.66 

2m 91.79
b
 

±0.92
 

87.86
b
 

±1.19
 

86.69
 b

 

±1.44
 

HDL(mg/dl) 1m 31.81
a,b

 

±1.50 

41.15
 a,b,c

 

±2.33 

49.13
a,b,c

 

±3.49 

2m 32.49
 a
 

±1.36 

46.17
a,c

 

±2.19 

52.48
 a,c

 

±1.83 

LDL(mg/dl) 1m 59.09
 a,b

 

±3.08 

6.98
a,b

 

±1.92 

10.30
 a
 

±2.52 

2m 28.59
 a,b

 

±2.14 

20.37
a,b,c

 

±1.37 

11.99
a,c

 

±1.83 
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Fig.(12). Effect of low and high dose of propolis on triglycerides in male 

rats after first and second month.  

* is significantly different at P≤0.05. 

 

Fig. (13). Effect of low and high dose of propolis on cholesterol in male 

rats after first and second month. 

 * is significantly different at P≤0.05. 
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Fig. (14). Effect of low and high dose of propolis on high-density 

lipoproteins in male rats after first and second month.  

* is significantly different at P≤0.05. 

 

Fig. (15). Effect of low and high dose of propolis on low-density 

lipoprotein in male rats after first and second month.  

* is significantly different at P≤0.05. 
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Effect of low and high dose of propolis on liver and kidney function 

test in male rats after first and second month: 

Data illustrated in table (5) and presented in fig. (16, 17, 18) 

revealed that, ALT was significantly decreased by either low or high 

dose of propolis supplementation when compared to the control during 

1
st
 month. Moreover, low and high dose of propolis supplementation 

resulted in a significant decrease in AST when compared to the control 

at 1
st
 month. Creatnine was significantly decreased due to low dose of 

propolis supplementation when compared to the control at 2
nd

 month.  
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Table (5). Effect of low and high dose of propolis on liver and kidney 

function test in male rats after first and second month. 

 

Means ± SE. 

Means have the same superscript (a) within the same raw are significantly different 

at P≤0.05 according to two way ANOVA followed by LSD test. 

Means have the same superscript (b) within the same column are significantly 

different at P≤0.05 according to two way ANOVA followed by LSD test. 

 

Groups 

 

Parameter 

Time 

(month) 

Control  

group 

Low dose  

group 

High dose 

 group 

ALT (IU/L) 1m 20.84
 a,b

 

±1.84 

11.81
 a,b

 

±1.44 

14.05
a,b

 

±1.81 

2m 21.31 

±1.90 

19.2
 b
 

±1.06 

20.31
 b

 

±1.32 

AST (IU/L) 1m 42.35
a
 

±4.77 

27.61
a,b

 

±0.51 

24.97
a,b

 

±1.84 

2m 45.18 

±1.92 

41.09
 b
 

±4.48 

42.98
b
 

±2.83 

Creatnine 

(mg/dl) 

1m 0.56
 b

 

±0.05 

0.55 

±0.01 

0.57
 b
 

±0.02 

2m 0.72
 a,b

 

±0.03 

0.51
 a
 

±0.04 

0.60 

±0.03 
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Fig. (16). Effect of low and high dose of propolis on Alanine 

aminotransferase in male rats after first and second month.  

* is significantly different at P≤0.05. 

 

Fig. (17). Effect of low and high dose of propolis on aspartate 

aminotransferase in male rats after first and second month.  

* is significantly different at P≤0.05. 
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Fig. (18). Effect of low and high dose of propolis on creatnine in male 

rats after first and second month.  

* is significantly different at P≤0.05. 
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Effect of low and high dose of propolis on body weight (gm) in male 

rats:  

 Data presented in table (6) and illustrated in figures (19) 

revealed that, body weight was not altered by either low or high dose of 

propolis supplementation during the experimental period (2 months). 

However, the raise in body weight due to maturity of rats. 
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Table (6). Effect of low and high dose of propolis on body weight (gm) in 

male rats:  

 

Data are means ± SE. 

 

 

 

 

 

Time Control  

group 

Low dose  

group 

High dose  

group 

1
st
 week  27.2±1.15  32.6±1.4 28.4±0.81 

2
nd

 week 44.2±3.44 45.4±3.53 54±2.02 

3
rd

 week 70±4.25 73.6±3.87 86.6±2.20 

4
th

 week 97.4±5.41
 

113.4±5.14 126.8±3.44
 

5
th

 week 145.8±8.14 157.6±6.31 160.4±5.18 

6
th

 week 171.4±9 185.8±8.24 186±6.44 

7
th

 week 201.4±10.32 211.4±7.77 214.2±8.14 

8
th

 week 236.4±10.19 238.6±8.89 240.2±8.45 
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Fig. (19). Effect of low and high dose of propolis on body weight in male 

rats. 
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 انخالصخ وانزىصٍخ

ثُبء عهٍ هزح انذساسخ فئَه ًَكٍ أٌ َىصٍ ثئظبفخ يبدح انجشثىنُس )صًغ انُذم( كًكًم 

جشاو نكم كجى غزاء( نًذح شهشٍَ ورنك نزذسٍُ انًُبعخ وثعط  2.5غزائٍ ثجشعخ عبنُخ )

 ًَُُبنعالج دبالد األ ًبإسزخذايه اَعيؤششاد انذو وانًؤششاد انجُىكًُُبئُخ وًَكٍ 

نًب نه يٍ رأثُش واظخ عهٍ صَبدح عذد كشَبد انذو انذًشاء ورشكُض  انًصبدجخ نُقص انذذَذ

   انهًُىجهىثٍُ.

عهٍ يخزهف انًؤششاد  انجشوثىنُسيٍ األثذبس نزىظُخ رأثُش ئجشاء انًضَذث َىصًيع رنك 

 انفسُىنىجُخ وانجُىكًُُبئُخ.

انجشوثىنُس رو خصبئص يفُذح ويزعذدح األوجخ.اخُشًا َعزجش   



 



 .(V.T) انكهُخ انجشورُُبد -2 

  1- انجهىثُىنٍُ.

 يٍ َبدُخ أخشي أدد إظبفخ يبدح انجشوثىنُس انً إَخفبض فٍ يسزىي األنجُىيٍُ .

راثعب:  انذهىٌ انثالثٍخ )T. G( وانكىنطزرول انكهً ) T.C( وانجرورٍُبد انذهٍُخ 

                             : )LDL( وانجرورٍُبد انذهٍُخ يُخفضخ انكثبفخ )LDL( عبنٍخ انكثبفخ

                                      

   أدد إظبفخ يبدح انجشوثىنُس نهغزاء انً إَخفبض يعُىي فٍ : 

.)D. G( 2- انذهىٌ انثالثُخ 

.)D .C( ٍ1-  انكىنُسزشول انكه 

.)LDL( 0- انجشورُُبد انذهُُخ يُخفعخ انكثبفخ 

يٍ َبدُخ أخشي أدد إظبفخ انجشوثىنُس إنً صَبدح يعُىَخ فٍ انجشورُُبد انذهُُخ 

.)bDL( عبنُخ انكثبفخ 

 خبيطب: إخزجبراد وظبئف انكجذ وانكهى

 أدد إظفخ يبدح انجشوثىنُس إنً إَخفبض يعُىٌ فٍ :

2- Alanine aminotransferase (ALT) 

1- Asprtate aminotransferase (AST) 

 0- يسزىي انكشَبرٍُُُ .

 ضبدضب:  وزٌ انجطى

 الَىجذ رأثُش يعُىي نًبدح انجشوثىنُس عهٍ وصٌ انفئشاٌ.



 رأثٍر انجرعخ انًُخفضخ وانعبنٍخ يٍ انجروثىنٍص نًذح شهرٌٍ عهى:

اوال: عذد خالٌب انذو انجٍضبء انكهٍخ ,انُطجخ انًئىٌخ نهخالٌب انهًٍفبوٌخ وانخالٌب 

 انًزعبدنخ وثعط انًعبٌٍر انًُبعٍخ.

 إظبفخ يبدح انجشوثىنُس نهغزاء أدد انٍ صَبدح يعُىَخ فً :

)DLC( 2- عذد خالَب انذو انجُعبء 

.)emycohpmyl%( 1- انُسجخ انًئىَخ نهخالَب انهًُفبوَخ 

.)LDD( ٌ0- اخزجبس انزذىل انهًُفبو 

)D. Ig G( G 0- األجسبو انًُبعُه 

 يٍ َبدُخ اخشٌ ادد إظبفخ يبدح انجشوثىنُس انٍ إَخفبض يعُىٌ فٍ 

 (.utrophillN)% انًزعبدنخ خالَبهن انًئىَخ ُسجخان -2

.)NBD ( 1- اخزجبس انُُزشوثهى رُزشاصونُى 

ثبٍَب: ثعط يؤشراد انذو كعذد كرٌبد  انذو انحًراء ورركٍس انهًٍىجهىثٍٍ وحجى 

 انخالٌب انًزراكى:

 إظبفخ يبدح انجشوثىنُس أدد انً صَبدح يعُىَخ فٍ:

. )sBCR( 2- عذد خالَب انذو انذًشاء 

.)bH( ٍُ1-رشكُض  انهًُىجهىث 

.)VCP( 0- دجى انخهُخ انًزشاكى 

 ثبنثب: انجرورٍُبد انكهٍخ واألنجٍىيٍٍ وانجهىثٍىنٍٍ

 أدد إظبفخ انجشوثىنُس إنً صَبدح يعُىَخ فٍ



           انًهخص انعرثً

أجشَذ هزح انذساسخ فٍ قسى انفسُىنىجُب ثكهُخ انطت انجُطشٌ- جبيعخ انقبهشح. انهذف يٍ هزح 

انذساسخ  يعشفخ انزأثُش انفسُىنىجٍ نًبدح انجشوثىنُس )صًغ انُذم( عهً انًُبعخ وثعط 

يؤششاد انذو  وانًؤششاد انجُىكًُُبئُخ ووصٌ انجسى. رى إسزخذاو عذد خًسخ و أسثعىٌ يٍ 

ركىس انفئشاٌ راد عًش 12 َىًيب ثًزىسط وصٌ 04-04 جشاو فٍ غشفخ جُذح انزهىَخ. دسجخ 

انذشاسح رزشاوح يب ث21ٍُ -14  دسجخ يئىَخ يع اظالو واظبءح 21/21 سبعخ.                  

                                                                                      

 أسزًشد هزح انذساسخ نًذح شهشٍَ وقذ رى رىصَع انفئشاٌ عشىائُب انً 0 يجًىعبد

  كم يجًىعخ رزذزىي عهٍ عذد خًسخ عشش فأسا :                                             

 انًجًىعخ األونى:

 انًجًىعخ انعبثطخ انغُش يعبنجخ

 انًجًىعخ انثبٍَخ:

رى إعطبء انفئشاٌ جشعخ يُخفعخ يٍ يبدح انجشوثىنُس ) 054يهجى / كجى غزاء( 

 نًذح شهشٍَ.

 انًجًىعخ انثبنثخ:

رى إعطبء انفئشاٌ جشعخ عبنُخ يٍ انجشوثىنُس )2.5 جشاو / كجى غزاء( نًذح شهشٍَ.             

  

رى جًع عُُبد انذو رذذ رأثُش يبدح اإلثُش شهشَب ورنك نًذح شهشٍَ  ثئسزخذاو  أَجىثخ 

شعشَخ يٍ انجُىة انًذاسَخ فٍ أَبثُت رذزىٌ عهً اإلَذَزب )EDDE( اوهُجبسٍَ انصىدَىو 

أوانهالو نهذصىل عهً عُُبد انذو انكبيهخ وانًصم.                                                    

                                           



 



 

 

 

 

 

 

 

 

 

 العــربىامللخص 



 بعووط ؛ بطلقُوو والوصوو  الووذم هووي كبهلووت عٌُووبث علووً الحصووى  حوون. غووزاء جوونك/  بشوبووىلُظ جووشام

( ،الٌغووووبت الوئىَووووت للخالَووووب اللُوفبوَووووت   CLTبء )البُعوووو خالَووووب الووووذم  عووووذد] الوٌبعُووووت الوؤشووووشاث

%(LmycohpmyL )و خالَووب (، LCCاخخبووبس الخحووى  اللُوفووبوٌ )  ( ، lLhyohcoeN)% الوخعبدلووت  

بعوط هؤشوشاث الوذم    .[G (GgI .C)االجغوبم الوٌبعُوت الكلُوت    (،lBCاخخببس الٌُخشوبلوى حُخوشاصولُن )    

حجوووون الخالَووووب الوخووووشاكن  (، bHحشكُووووض الهُوىجلووووىبُي ) (، sBTRعووووذد خالَووووب الووووذم الحوووووشاء )   ] 

(VTP)]   واَعووب  ىهُيُووواأللب ىلُيُوولىبجال ، الكلُووت البشوحٌُووبث .بعووط الوؤشووشاث البُىكُوُب ُووت هنوو

 (،bDL)  الكنبفووت عبلُووت الذهٌُووت البشوحٌُووبث(، T.C)  الكلووٍ الكىلغووخشو  (،G.Cالووذهىى الناليُووت ) 

لوووووووٍ  والك الكبوووووووذ وظوووووووب   اخخبوووووووبساث(. LDL)  الكنبفوووووووت هٌخفعوووووووت الذهٌُوووووووت البشوحٌُوووووووبث  

[ (aNnieiL nyeihyoniRaLonRL )aLC()aRcnoynyL nyeihyoniRaLonR)alC،هغووووووووووووووخىي 

.                                                      [الكشَبحٌُُي  

 قىٌ هٌبعٍ َعخبش هبدة طبُعُت لهب حثيُش البشوبىلُظ أى علُهب الحصى  حن الخٍ الٌخب ج اظهشثو       

كزلك ادي  ، الوعبدة األجغبم إًخبج صَبدة وببلخبلٍ اللُوفبوَت خالَبلل الوئىَت ٌغبتال صَبدة خال  هي

. أدث اظبفت البشوبىلُظ دساعخهب حوج الخٍ هؤششاث الذم  جوُعالبشوبىلُظ الٍ صَبدة هعٌىَت فٍ 

هي (. bDL) الكنبفت عبلُت الذهٌُت والبشوحٌُبث لىبُىلُيجال و الكلُت البشوحٌُبث فٍ هعٌىَت صَبدة الٍ

 الكنبفت هٌخفعت الذهٌُت البشوحٌُبث ًبحُت اخشٌ ادث اظبفت البشوبىلُظ الٍ اًخفبض هعٌىي فٍ

(LDL )الناليُت والذهىى (G.C )( ًوالكىلُغخشو  الكلT.C ) وححغُي وظب   الكبذ والكلٍ بٌُوب

  الَىجذ اٌ حبيُش للبشبىلُظ علٍ وصى الجغن.

جشام بشوبىلُظ لك  كجن غزاء( لوذة شهشَي هي  0.4لزلك َىصً ببعخخذام  الجشعت العبلُت )     

الًُوُب الوخشحبت وهؤششاث الذم وبعط الوؤششاث البُىكُوُب ُت وكزلك لعالج ااج  ححغُي الوٌبعت 

  . علٍ ًقص الحذَذ

 الكلوبت الذالة : البروبوليس ، الونبعة ، هؤشرات الذم ، ركور الفئراى، وزى الجسن.

 



 ذسٍ.ع هُالد عوُش لفُبُع:  نـــــاالس

 ت.هصشَ:  الجنسية

 01/4/0991:  الويالد جبريخ

 .القبهشة:    الويالد حله

 الفغُىلىجُب.:      الحخصص

 على( البروبوليس) عسلنحل ال  لونحج فسيولوجية دراسبت: الرسبلة عنواى

فئراى.ال ركور في هؤشرات الذم وبعط الونبعة  

 جحث إشراف:

هنصور عوض سعبد أ.د/  

.القبهشة جبهعت - البُطشٌ الطب كلُت - الفغُىلىجُب أعخبر  

عسوز هحوذ عفبفأ.د/  

.القبهشة جبهعت - البُطشٌ الطب بكلُت -الفغُىلىجُب  أعخبر  

 الوسحخلص

 غووزا ٍ هكوو   َعخبووشو.الٌحو   خلُووت هٌخجوبث  أقووىي هوي  واحووذ ىهو  الٌحوو  صوو  أو البشوبوىلُظ 

ٍ  الخوثيُش  حىظُح هى الذساعت الهذف هي هزة. ن هه طبُعٍ ً  لووبدة البشوبوىلُظ   الفغوُىلىج  الوٌبعوت  علو

 الذساعوت  هزٍ أجشَج. الفئشاى  ركىس فٍهؤششاث الذم والوؤششاث البُىكُوُب ُت و وصى الجغن  وبعط

 الخجشبوت  اعوخوشث و. جوشام  31-21بوخىعو  وصى هوي    َىًهوب  10 عوشهوب  ، الفئوشاى  ركوىس  هي 34 علً

 ، ظوببطت  هجوىعتالوجوىعت االولٍ ، هجوىعبث يالد علً ببلخغبوٌ الفئشاى حىصَع حن. شهشَي لوذة

البشوبووىلُظ  هووي هٌخفعووت جشعووتب َىهُووب الوجوىعووت النبًُووت صودث ، أعبعووٍ غووزا ٍ ًظووبم علووً حعخوووذ

 0.4 البشوبوىلُظ  هوي  كبُشة جشعتب الوجوىعت النبلنت صودث َىهُب،غزاء  نجك/  جن بشوبىلُظهل 041



 





 



 

 نجُخ االشراف 

 

يُصىر/ ضعبد عىض األضزبر انذكزىر  

كهُخ انطت انجُطشٌ جبيعخ  -اسزبر انفسُىنىجُب

 انقبهشح

 

/ عفبف يحًذ عسوزاألضزبر انذكزىر  

كهُخ انطت انجُطشٌ جبيعخ  -اسزبر انفسُىنىجُب

 انقبهشح

 

 

 

 

 



 



  

 جبيعخ انقبهرح

 ريــــكهٍخ انطت انجٍط

 

 

 م )ثروثىنٍص( ــــدراضبد فطٍىنىجٍخ نًُزح َحم انعط

 ذو فً ركىر انفئراٌعهى انًُبعخ وثعط يؤشراد ان

 

 رضبنخ يقذيخ يٍ 

ضٍهفٍب ضًٍر يٍالد ضذرِ ط.ة  

(4102جبيعخ انقبهرح ) -انجٍطرٌخ انطجٍخ ثكبنىرٌىش انعهىو  

انًبجطزٍر فً انعهىو انطجٍخ انجٍطرٌخنهحصىل عهى درجخ   

 )انفطٍىنىجٍب(

 

 رحذ إشراف

 أ.د/ ضعبد عىض يُصىر

جبيعخ انقبهشح -كهُخ انطت انجُطشي -أسزبر انفسُىنىجُب  

 أ.د/ عفبف يحًذ عسوز

جبيعخ انقبهشح -كهُخ انطت انجُطشي -أسزبر انفسُىنىجُب  

 

(4102)  




