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Summary 

The present study aimed to investigate the effect of phenolic compounds 

extracted from (Rosmarinus officinalis ) and (Vitis vinifera) on some 

hematological and biochemical parameters of normal and 

hypercholesterolemic female rats. 

(60) mature female rats (Rattus norvegicus) were used, the average 

weight (180-210gm)and (10-12) mean old. The rats were put in the animal 

house of the Biology Department/ Science College /Thi-Qar University, under 

the standard conditions of temperature, light and nutrition. The study included 

2 main experiments: 

The first experiment included: (36) mature female rats were divided randomly 

into six equal groups, each group consist of (6) rats. The first group (negative 

control) was treated orally with (0.5ml/animal) from normal physiological 

saline (0.9% NaCl). The second group (positive control-Hypercholesterolemic 

group, the high fat diet), the third group (normal+50mg/kg (Rosmarinus 

officinalis) and fourth group(normal+100mg/kg ROE) were treated orally with 

(0.5ml/animal) of (50&100) mg/kg of phenolic compounds extracted from 

(Rosmarinus officinalis) respectively. The five group (HC+50 mg/kg ROE) and 

six group (HC+100 mg/kg ROE) (induced hypercholesterolemia for 30 days) 

then were treated orally with (0.5ml/animal) of (50&100) mg/kg of phenolic 

compounds extracted from (Rosmarinus officinalis) respectively. The duration 

of  the treatment was 30 days. 

The second experiment included: (24) mature female rats They were divided 

randomly into four equal groups, each group consist of (6) rats, the first group 

(negative control) was treated orally with (0.5ml/animal) from normal 

physiological saline (0.9% NaCl) the same group in the first experimental. The 

second group (positive control-HC group, the high fat diet) the same group in 

the first experimental. The third group (normal+50mg/kg (Vitis vinifera) and 

fourth group(normal+100mg/kg GSE) were treated orally with (0.5ml/animal) 



of (50&100) mg/kg of phenolic compounds extracted from (Vitis vinifera) 

respectively. The five group (HC+50 mg/kg GSE) and six group (HC+100 

mg/kg GSE) (induced hypercholesterolemia for 30 days) then were treated 

orally with (0.5ml/animal) of (50&100) mg/kg phenolic compounds extracted 

from (Vitis vinifera) respectively. The duration of the treatment was 30 days.  

             The body weight of animals in all groups was determined in the first 

day and the last day of experiment. All groups in each experiment were 

sacrificed, the blood samples were collected and the hematological and 

biochemical parameters which included hemoglobin (Hb), packed cell volume 

(PCV), mean corpuscular volume (MCV), mean corpuscular hemoglobin 

(MCH), mean corpuscular hemoglobin concentration (MCHC), white blood 

cells(WBC) and the level of Total cholesterol(TC), triglycerides(TG), high 

density lipoproteins (HDL), low density lipoproteins (LDL), very low density 

lipoproteins (VLDL), atherogenic index, malondialdehyde(MDA), 

ceruloplasmin(CP), albumin(Alb) and  liver enzymes (alanine transaminase 

(ALT) and aspartate transaminase (AST)), were measured. 

The results showed a significant increase (P≤ 0.05) in body weight of the 

second group compared with group (1), while other groups don't show any 

significant (p0.05) deference compared with group (1). The results recorded 

a significant decrease (P≤ 0.05) in Hb, PCV and WBC in second group 

compared with group (1) while these parameters(MCV, MCH and MCHC) 

doesn't show any significant(p0.05)  deference in all groups treated with 

phenolic compounds of(rosemary and grape seeds) compared with group(1). 

Also there was a significant increase (P≤ 0.05) in cholesterol, triglyceride, 

LDL, vLDL, atherogenic index MDA, CP and liver enzymes (ALT and AST) 

in the second group compared with group (1) and these parameters showed a 

significant (P≤ 0.05) decrease in all groups treated with phenolic compounde 

extracted from (rosemary and grape seeds).  

The same time, the results recorded a significant decrease at (P≤ 0.05) in 

HDL and Alb in the second group compared with groups (1,3,4,5 and 6), while, 



these parameters increased significantly(P≤ 0.05) when animals treated with 

phenolic compounds of (rosemary and grape seeds).
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  1.1 Introduction 

       Cholesterol is a waxy substance made by liver and also supplied in diet 

through animal products such as meats, poultry, fish and dairy products. It is 

mainly incorporated into the plasma membranes of cells and regulates 

membrane fluidity conferring a higher degree of rigidity. Furthermore, it is the 

precursor of all steroid hormones and bile acids produced ( Hongbao, 2006 ). 

     Hypercholesterolemia (HC) is the most significant factor in causing 

coronary heart disease (CHD) and stroke which is implicated in 56% of stroke 

deaths. (Tirschwell et al., 2004). 

Environmental factors are also a has critical rols in the development of 

obesity and hyperlipidemia, which is more likely the result of interaction 

between genes and environments with varying contributions in each 

individual, among many environmental factors, the nutrition is a strong 

effective factor, consuming food with high fat content is well known to 

promote obesity and hyperlipidemia (Marais 2013; Doo and Kim 2015). 

        There includes clinical significance to cholesterol the 

(hypercholesterolemia and hypocholesterolemia), hypercholesterolemia, is the 

presence of high levels of cholesterol in the blood (Durrington, 2003).   

         Hypocholesterolemia is the presence of abnormally low levels 

of cholesterol in the blood, (Moutzouri et al., 2011). Hypercholesterolemia is 

one of the risk factors for coronary heart diseases. Therefore, treatment of 

hypercholesterolemia may reduce the risk or development of cardiovascular 

disease (Doha et al., 2010). Presently, Cardiovascular disease is a growing 

health problem throughout the world and represents a leading cause of death 

and disease in humans (Crews, 2007). Several factors, such as a high caloric 

diet, age, lack of exercise, smoking, alcohol consumption, and genetic 

predisposition have been linked with cardiovascular disease (Asaolu et al., 

2010). Elevated cholesterol levels predispose patients to a condition known as 

hypercholesterolemia (Durrington, 2003), which increases the risk of deadly 

https://en.wikipedia.org/wiki/Cholesterol
https://en.wikipedia.org/wiki/Cholesterol
https://en.wikipedia.org/wiki/Blood


and non-deadly coronary heart disease in people over the age of 50 years 

(Marks et al., 2003).  

     The existing drugs use in the management of cardiovascular disease is 

associated with side effects such as liver disease, diarrhea, gastric irritation 

and nausea (Doha et al., 2010).  

     Several herbs have been reported to reduce high blood cholesterol with less 

negative side effect and they are relatively affordable (William and John, 

2010).  

Studies indicate that plant phenolic, flavonoids, flavonolignans and 

phenolic acids act as antioxidants and exhibits health-promoting properties. 

Furthermore, there are data suggesting the capability of phenolic to modulate 

and positively affect lipoprotein metabolism. Phenolic compounds have been 

proven to be successful in attenuating hypercholesterolemia (Bok et al., 1999; 

Kumar et al., 2005; Rehrah et al., 2007).  

         Both human and animal in vivo studies have shown that the level of 

which LDL oxidizes, decrease with increasing phenolic concentration 

(Marrugat et al., 2004; Weinbrenner et al., 2004; Covas et al., 2006). 

        Rosemary (Rosmarinus officinalis L., Lamiaceae) is considered one of 

the most important sources for the extraction of phenolic compounds with 

strong antioxidant activity. This species grows worldwide and has been 

cultivated since long ago, in ancient Egypt, Mesopotamia, China and India 

(Bradley, 2006). Also, rosemary extracts considered enriched in phenolic 

compounds are effective antioxidants due to their phenolic hydroxyl groups 

but they also   possess plenty of other beneficial effects like antimicrobial, 

antiviral, anti-inflammatory, anticarcinogenic activities and is also known to 

be     

an effective chemopreventive agent (Aherne et al., 2007). Studies indicted that 

taking grape seed extract substantially increased blood levels of antioxidants. 

Antioxidants are substances that destroy free radicals, which are harmful 

compounds in the body that damage DNA (genetic material) and even cause 



cell death. Scientists believe free radicals contribute to aging, as well as the 

development of a number of health problems, including heart disease and 

cancer (Bagchi et al., 2003).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1.2 literature review 

1.2.1. Cholesterol  

Cholesterol is a waxy substance in the blood plasma and in animal 

tissues. It is an organic compound (C27H460) in the steroid family and it is a 

white, crystalline substance that is odorless and tasteless in its pure state. 

Cholesterol is the most abundant sterol in animals; it is synthesized by the liver 

and consumed through diet. Cholesterol is essential for life, 

serving as a building block for steroid hormones as (testosterone and estrogen), 

and for cell walls (Nicole, 2007). 

However, cholesterol is not required in the diet because the body can 

synthesize all it needs for essential functions. In order for individuals to check 

their cholesterol, they must get a blood test done to measure their total 

cholesterol to determine if it is high or low. It is recommended that our total 

cholesterol be under 200 mg/dL and anything over this number would be 

considered too high level (Groff et al., 2005). Cholesterol as well as other fats 

are not able to dissolve in blood, thus they are transported to cells by carriers 

called lipoproteins. There are two main types of lipoproteins are low-density 

lipoprotein (LDL) and high density lipoprotein (HDL). 

 

1.2.1.1 Biochemistry of Cholesterol 

Increased cholesterol levels or hypercholesterolemia can result either 

from overproduction   or defective clearance of very low density lipoproteins 

(VLDL), or from increased conversion of VLDL to low density lipoproteins 

(LDL). Overproduction of VLDL by the liver may be caused by obesity, 

diabetes mellitus, alcohol excess, nephrotic syndrome or genetic disorders 

(Beers and Berkow, 2005). 

 

 

 



1.2.3 Lipid Profile  

 

A lipid profile usually consists of total cholesterol, low-density 

lipoprotein (LDL), high-density lipoprotein (HDL), and total triglycerides 

(TG). A desirable lipid profile is a total cholesterol level less than 200 mg/dl, 

LDL cholesterol less than 130 mg/dl, HDL cholesterol greater than 40 mg/dl, 

and triglyceride level less than 150 mg/dl (Beers and Berkow, 2005).  

 

1.2.3.1 Total Cholesterol  

Total cholesterol is the accumulation of cholesterol found in all 

lipoproteins circulating in the blood stream. This includes low-density 

lipoprotein (LDL), highdensity lipoprotein (HDL), and very low density 

lipoprotein (VLDL). Increased levels of total cholesterol are directly related to 

coronary heart disease (CHO). Age, diets high in saturated fat and cholesterol, 

genetics, increased body weight, and decreased physical activity are all major 

factors that contribute to elevated levels of total cholesterol (Beers and 

Berkow, 2005).  

 

1.2.3.2Triglycerides  

Triglycerides are a highly concentrated source of energy. The majority 

of fat in the body is in the form of triglycerides. The lipoproteins that are rich 

in triglycerides include chylomicrons and VLDLs (Groff et al., 2005). 

 

 

 

 

 

 



1.2.3.3 HDL Cholesterol  

HDL cholesterol is often known as the "good cholesterol". HDL 

cholesterol helps transfer the LDL cholesterol to the liver where it then is 

excreted out of the body through bile acids (Groff et al., 2005). It is believed 

that HDL cholesterol plays a role in protecting the heart. Physical activity and 

pharmological treatment of fibrates and nicotinic acid have been shown to 

increase levels of HDL concentrations (Couillard et al., 2005). Fibrates are a 

class of carboxylic acids. Fibrates have been shown to be effective at 

increasing HDL cholesterol. Nicotinic acid is a form of the water soluble 

vitamin B3. Nicotinic acid has been shown to improve all HDL concentrations 

in the blood (National Heart Lung and Blood Institute, 2007).  

 

1.2.3.4 LDL Cholesterol  

LDL cholesterol is often known as the "bad cholesterol" and is the 

primary carrier of cholesterol in the bloodstream. Increased levels of LDL 

cholesterol are often linked to an increase risk for CHD (Escott and Mahan, 

2004). An accumulation of circulating LDL cholesterol in the blood can lead 

to increased levels of oxidation. (Escott and Mahan, 2004). 

 

1.2.4 LDL Oxidation  

Under normal conditions, LDL cholesterol circulates in the blood, but 

is not oxidized. Many environmental factors and stress to the body can affect 

the oxidation of LDL in the blood. Macrophage cells take up oxidized LDL 

cholesterol. When there is an abundance of oxidized LDL cholesterol, 

macrophage cells become overloaded with lipids, they then start to form 

foam cells. Foam cells create fatty streaks that can accumulate and cause 

plaque formation in the arteries, which lead to atherosclerosis (McEnemy 

and Young, 2001). Supplementations of antioxidants, such as vitamin E, 



have been suggested by some health care professionals in order to slow down 

the LDL oxidation process and ultimately reduce the risk for developing 

cardiovascular disease (Groff et al., 2005).  

 

1.2.5 Lipids Profile and Chronic Diseases 

The term hyperlipidemia refers to hypercholesterolemia, 

hypertriglyceridemia and hypolipoproteinemia, is a major risk factor for the 

development of cardiovascular diseases. Hyperlipidemia, mainly an increased 

level of total cholesterol (TC), triglycerides (TG) and low-density lipoprotein 

cholesterol (LDL-C) along with a decrease in high-density lipoprotein 

cholesterol (HDL-C), is the predictor of coronary artery disease, fatty liver 

disease, and carcinogenesis, which is associated with the formation of reactive 

oxygen species (ROS) (Roberts et al., 2006). 

Hyperlipidemia is a disorder characterized by increased levels of blood 

lipids and is a well-established risk factor for CVD.(sneha and Bhatnagar,  

2017).      

         The lipoma is a result of hypertriglyceridemia, but not 

hypercholesterolemia (Ford, 1996; Johnson, 2005). Lipoma is apparent when 

serum triglyceride concentrations exceed 2.26 mmol/l (200 mg/dl) (Bauer, 

1995).  

    Atherosclerosis is a chronic inflammatory condition that commonly affects 

coronary arteries, leading to coronary heart disease (CHD). It is characterized 

by foam cell formation in the sub endothelial space of large and medium 

arteries (Ross, 1993). The coronary arteries are especially susceptible to 

atherogenesis atherosclerosis of the coronary arteries may lead to angina 

pectoris and myocardial infarction (Falk, 2005). Atherosclerosis is a 

multifactorial disease, exacerbated by external factors such as dietary foods 

high in cholesterol, smoking and stress (Cooper et al., 2000). 



 Atherosclerosis develops when LDL become oxidized (ox-LDL) by 

free radicals, particularly (ROS) (Ross et al., 1999). The body's immune 

system responds to the damage to the artery wall caused by oxidized LDL by 

sending specialized white blood cells (macrophages and T-lymphocytes) to 

absorb the ox-LDL forming specialized foam cells (Vanderwal et al., 1989).  

 

 1.2.6 Hypercholesterolemia 

Hypercholesterolemia is defined as elevated levels of cholesterol. 

Cholesterol is a lipid which, together with cholesterol esters, phospholipids, 

and triglycerides, is transported in the blood as part of larger molecules called 

lipoproteins. They can be assigned to different categories and the five major 

families of lipoproteins are low-density  lipoproteins (LDL), highdensity 

lipoproteins (HDL), very low-density lipoproteins (VLDL), intermediate-

density lipoproteins (IDL), and chylomicron (Hegele, 2009). 

 LDL cholesterol normally makes up 60-70% of total serum cholesterol 

and contains a single apolipoprotein, apo B-100 (apo B) that surrounds the 

fatty acids, keeping them soluble in the aqueous environment. In general, LDL 

transports cholesterol and triglycerides from the liver to peripheral tissues and 

regulates cholesterol synthesis at these sites. LDL cholesterol is well known 

to increase the risk of coronary heart disease (CHD) because it can be retained 

in arteries by arterial proteoglycans starting the formation of arterial plaques 

(Mensink et al., 2003).  

Increased levels are associated with artherosclerosis, and thereby heart 

attack, stroke, and peripheral vascular disease, HDL cholesterol is inversely 

correlated to the risk of CVD. HDL normally carries around 20-30% of total 

serum cholesterol. Apo A-I and apo A-II are the major apolipoproteins of HDL 

(Brewer    and Rader, 1991).  

Another lipoprotein subclass is VLDL, which is rich in triglycerides. 

They account for 10-15% of total serum cholesterol and are assembled in the 



liver from cholesterol and apolipoprotein. In the bloodstream it is converted to 

LDL, therefore it is a precursor of LDL.  

The intermediate lipoproteins IDL, reside between VLDL and LDL, but 

are included in LDL measurements in clinical practice (Brewer and Rader, 

1991 ; Vance and Vans, 2008). The fifth class of blood lipoproteins is 

chylomicrons, which are triglyceride-rich lipoproteins formed in the intestine 

from dietary fat and which appear in the blood after a fat containing meal 

(Vance, 2008). 

Table (1-1) presents different types of hypercholesterolemia classified 

according to Fredrickson (Fredrickson and Lees ,1965), based on the pattern 

of lipoproteins on electrophoresis or ultracentrifugation. This classification 

system has been adopted by the WHO.  

Hypercholesterolemia does not lead to specific symptoms and is usually 

discovered during routine medical tests or examinations for atherosclerotic 

cardiovascular disease. Sometimes xanthomas, deposits of cholesterol, can be 

found in individuals with hereditary forms of the disorder or in people with 

high levels of cholesterol.  

Deposits are especially found around the eyes or along the achilles 

tendon (James et al., 2006). 

 

 

 

 

 

 

 

 

 

 



Table (1-1): Classification of Lipid Disorders (Fredrickson and Lees 

,1965) 

Type Associated clinical disorders Labs description 

Type I 
decreased lipoprotein lipase (LPL) or 

altered ApoC2 
elevated chylomicrons 

Type IIa LDL receptor deficiency elevated LDL only 

Type IIb 
decreased LDL receptor and increased  

ApoB 

elevated LDL, VLDL 

and triglycerides 

Type III defect ApoE synthesis increased IDL 

Type IV 
increased VLDL production and 

decreased elimination 
increased VLDL 

Type V 
increased VLDL production and 

decreased lipoprotein lipase 

increased VLDL and 

chylomicrons 

 

 

1.2.6.1 Etiology of hypercholesterolemia 

There are both primary (genetic) and secondary causes of elevated 

cholesterol levels in the blood. Primary causes are single or multiple genetic 

mutations that result in an over production or defective clearance of 

triglycerides and LDL cholesterol, or in an underproduction or excessive 

clearance of HDL. Primary lipid disorders are common in patients who 

develop physical signs of hypercholesterolemia such as xanthomas, onset of 

premature atherosclerotic disease (age<60), a family history of atherosclerosis, 

or elevated serum cholesterol >240 mg/dL (>6.20 mmol/L), in children, 

primary disorders are the most common cause (Merck, 2008). 

 In contrast, secondary causes contribute to most cases of 

hypercholesterolemia in adults. The most important secondary cause in 

developed countries is a sedentary lifestyle with excessive dietary intake of 



saturated fat, cholesterol, and trans fatty acids (Merck, 2008). Other secondary 

causes are diabetes mellitus and risk factors in the metabolic syndrome, 

nephrotic syndrome, hypothyroidism, anorexia nervosa,  Zieve’s syndrome, 

excessive alcohol intake and drugs such as thiazides, blockers, retinoids, active 

antiretroviral agents and glucocorticoids (Merck, 2008).  

Among these factors, diabetes is of special concern, because diabetics 

tend to have an atherogenic combination of increased levels of triglycerides, 

elevated small, dense LDL fractions and low HDL. One explanation may be 

that this combination of lipoproteins is caused by obesity and/or poor control 

of diabetes, which increases circulating fatty acids, leading to an increased 

hepatic VLDL production. Triglyceride-rich VLDL transfers triglycerides and 

cholesterol to LDL and HDL cholesterol, initiating the formation of 

triglyceride rich, small dense LDL cholesterol and clearance of triglyceride-

rich HDL cholesterol. Diabetic related hypercholesterolemia is often 

associated with increased caloric intake and physical inactivity, a high 

prevalence of hypercholesterolemia in insulin-dependent diabetes mellitus has 

been documented in several clinical studies (Winocour et al., 1989; Thomas 

and Nestel, 2007). 

 

1.2.7 Polyphenols 

      Polyphenols are a class of antioxidants found in a variety of plants. They 

are quite abundant and play an important role in the human diet (Manach et 

al., 2004). Increased intake of polyphenols has been thought to prevent a 

variety of diseases that are linked to oxidative stress including CVD. Interest 

in polyphenols has been increasing rapidly due their strong antioxidant 

potential. Polyphenols help protect plants against biological and 

environmental stresses. Fruits such as apples, cranberries, grapes, raspberries, 

and strawberries are rich in polyphenolic compounds (Vattem et al., 2005). 



Polyphenols can be broken down into phenolic acids, flavonoids, lignans, and 

stilbenes (Manach et al., 2004). 

 

1.2.7.1 physiological effects of Phenolic  

Plant extracts and their components have been known to exhibit 

biological activities, especially antimicrobial (Iscan et al., 2002), antifungal 

(Sokovic et al., 2009), antibacterial (Kanatt et al., 2008) and antioxidant 

activities (Seun et al., 2010). In general, a diet rich in fruit and vegetables has 

been linked to various beneficial effects on human health, such as reducing the 

risk of developing coronary heart disease (Dauchet et al., 2006), cancer (Zhang 

et al., 2009), hypertension (Mignone et al., 2009), diabetes, and inflammatory 

processes (Zafra et al., 2007).  

The constituents responsible for these protective effects include some 

vitamins (e.g. A, C, E), minerals (e.g. potassium, zinc, selenium), carotenes 

and phenolic compounds (Muhammad et al., 2006). Chlorogenic acid one of 

the most abundant polyphenol compounds in the human diet, is a group of 

phenolic secondary metabolites produced by certain plant species (Clifford, 

1999; Olthof et al., 2001). Accumulating evidence has demonstrated that 

Chlorogenic acid exhibits many biological properties, including antibacterial, 

antioxidant, and anticarcinogenic activities, particularly hypoglycemic and 

hypolipidemic effects (Kono et al., 1997; Rodriguez et al., 2002). It has been 

recently claimed to modulate glucose and lipid metabolism in vivo in both 

healthy and genetically metabolic disordered conditions (Rodriguez et al., 

2002; Nicasio et al., 2005). 

 

1.2.7.2 Polyphenols as Antioxidant 

 The bioactivity of phenolic compounds depends largely of the number 

of hydroxyl groups linked to the aromatic ring and their relative orientation in 

the molecular structure. Different assays have been used to investigate the 

antioxidant activity of plants extracts in several matrices such as foods, natural 



products and body fluids (Guo et al., 2016).  The antioxidant activity of 

polyphenols is very important for human health and food stability. Recent 

research is mainly focused on the study of the antioxidants in fruits extracts, 

particularly their characteristics and protecting effects against free radicals. 

Free radicals are responsible for human ageing and food deterioration.  

The only way to slow down or prevent such effects is to use the 

antioxidants, such as polyphenols (Prior, 2003). Basically, polyphenols are 

compounds used to delay free radical accumulation and strengthen oxidative 

stability of  food and human body (Jeszka et al., 2010). Phenolic compounds 

have been shown to possess an antioxidant activity based on their (hydroxyl 

group) donation to free radicals (Marinova et al., 2005; Ibrahim and Jaafar, 

2011).  

 

 

The antioxidant properties of phenolic and flavonoid compounds are 

mediated by the following mechanisms:                           

 (1) scavenging radical species such as reactive oxygen species / reactive 

nitrogen species.  

(2) suppressing reactive oxygen species / reactive nitrogen species, formation 

by inhibiting some enzymes or chelating trace metals involved in free radical 

production. 

(3) up regulating or protecting antioxidant defense (Cotelle, 2001). 

   Antioxidant activities of fruits correlate with total contents of phenolic 

compounds (Wang and Lin, 2000), and the activity of fruits such as strawberry, 

plum, orange, and grapefruit is high (Wang et al., 1996). Among the molecules 

exerting antioxidant activity in plums, the contribution of phenolic compounds 

was found much greater than that of vitamin C and carotenoids (Gil et al., 

2002).  Polyphenols are the most abundant antioxidants in the diet; their intake 

is 10 times greater than that of vitamin C and 20 times that the carotenoids 

(Mar et al., 2013).  



1.2.8 Rosemary 

Kingdom:   Plantae 

Order:   Lamiales 

Family:   Lamiaceae 

Genus:  Rosmarinus  

Species:   Rosmarinus officinalis (USDA, 2008) 

 

 

Figure (1.1): leaves and flowers of  Rosmarinus officinalis 

 

1.2.8.1 History 

Rosemary has been named the Herb of the Year in 2001 by the 

International Herb Association. It was introduced to Britain by the Romans 

and is still particularly loved today by the Italians and the British, who use it 

frequently in their cooking. In ancient Greece and Rome rosemary was 

believed to strengthen the memory, which accounts  

for its being known as the herb of remembrance and fidelity, Rosemary was 

an essential part of the apothecary’s repertoire during the Renaissance, 

Hippocrates, Galen, and Dioscorides prescribed rosemary for liver problems, 

https://en.wikipedia.org/wiki/Plant


it was introduced by the Europeans as a garden plant due to its pleasant 

fragrant scented leaves (Rao et al., 2013). 

 

1.2.8.2 Description 

The rosemary is an aromatic plant commonly used as condiment and for 

medicinal purposes (Jonatas et al., 2017). Leaves are leathery, opposite, 

strongly recurved, fringed margins and with prominent midrib, Size of the leaf 

is 1.0-2.5 cm long and 4 cm width. The upper surface of the leaf is green 

colored and the lowered surface is grey somewhat wooly due to numerous 

trichomes. The margins are entire and strongly revolute with obtuse apex, 

tapering and non petiolate base (Edqm, 2005). Typical labiates hairs contain 

the volatile oil, of which the BP specifies a minimum content of 1.2% 

calculatedon the anhydrous drug. It has spiciform inflorescences of white or 

blue flowers, with the two stamens projecting far beyond the corolla 

(Youngken 1950, Boulos 1983, Bruneton 1995). 

 

 

1.2.8.3 Rosemary polyphenole 

 Rosemary extracts, enriched in phenolic compounds are effective 

antioxidants due to their phenolic hydroxyl groups but they also possess plenty 

of other beneficial effects like antimicrobial, antiviral, anti-inflammatory, 

anticarcinogenic activities and is also known to be an effective 

chemopreventive agent (Al- Sereiti et al., 1999; Aherne et al., 2007). 

    Currently, the antioxidant properties of rosemary are well recognized. It is 

a free radical scavenger possibly due to metal chelator and superoxide radical 

inhibition (Moreno et al., 2006).  

The lipid labile antioxidant activity of rosemary leaf extracts is mainly 

due to the presence of phenolic diterpens carnosol and carnosic acid, Other 

phenolic diterpenes such as rosmanol, epirosmanol and methyl-epirosmanol 



are present in smaller quantities and also contribute to the antioxidant activity 

of rosemary extracts (Ayranci, 2008). 

 

1.2.8.4 Active Constituents  

The active constituents of rosemary are caffeic acid, rosmarinic acid, 

carnosol, and carnosic acid, which are thought to have antioxidant activity (Al 

Sereiti et al .,1999). The essential oil also contains alpha pinene, borneol, (-)- 

camphene, 1,8-cineole, camphor, verbenone, and bornyl acetate (Angioni et 

al., 2004). Rosemary also contains phenolic diterpenes (carnosic acid, 

carnosol, and 12-O-methylcarnosic acid), caffeoyl derivatives (rosmarinic 

acid), triterpenes (lupane, oleanane, and ursane triterpenes, ursolic acid, and 

rofficerone), monoterpenes (e.g., myrcene and camphor), and flavones 

(isoscutellarein 7-Oglucoside and genkwanin) (Backleh et al .,2003). 

 Also, suggested that rosemary’s food preservation effects may be 

attributed to its phenolic constituents (Schwarz & Ternes, 1992a), including 

carnosol and carnosic acid (Smith et al.,  1992). This preservative effect may 

be due to rosemary’s antioxidant capability (Bhale et al ., 2007) possibly 

through the maintenance of alpha-tocopherol or the inhibition of lipid 

peroxidation (LPO) (Chang & Chen, 1998). 

 

1.2.8.5 Hepatoprotective effects.  

Hyperlipidemia is known to be a cause of lipid peroxidation and 

atherosclerosis. The lipid-lowering and anti-oxidant activities of aqueous 

rosemary extract (Rosemary acid was the most important active constituent), 

essential oil, and crude plant powder (mixture of hydrophilic and lipophilic 

compounds are similar to the aqueous extract and essential oils, respectively) 

were studied in high-fat-diet-fed SD rats (hyperlipidemia rat model).  

The effects of these three forms were different on hyperlipidemic rats. 

While essential oil in all doses resulted in higher cholesterol levels, the 



aqueous extract and the plant powder with greater extent decreased the serum 

cholesterol levels. The lowering effect on TG levels was obvious with the 

essential oil and more significant with the powder. The aqueous extract, 

essential oil, and crude plant powder reduced MDA levels, increased serum 

HDL-C levels and SOD activity, and improved anti-oxidant capacity (Wu et 

al., 2011). 

 In another attempt Al Sheyab et al (2012) found that administration of 

100 mg/kg aqueous rosemary extract to the mice on a high fat diet reduced the 

plasma levels of total cholesterol, TG, and LDL-C and increased the HDL-C 

levels. 

1.2.9 Grape Seeds: 

Kingdom:      Plantae 

Order:      Vitales 

Family:                          Vitaceae.  

Genus:                           Vitis 

Species:      Vitis vinifera. (Carl, 1778) 

 

Figure (1.2) Grape seeds Vitis vinifera  



 

1.2.9.1  History  

The grapevine (Vitis vinifera) is indigenous to southern Europe and Western 

Asia and is cultivated to day in all temperature regions of the world (Baydar 

et al., 2007) which comprises about 60 inter-fertile wild Vitis species 

distributed in Asia, North America and Europe under subtropical, 

Mediterranean and continental. temperate climatic conditions (Nawaz et al., 

2006). Egyptians consumed this fruit at least 6,000 years ago, and several 

ancient Greek philosophers praised it, Grape Seeds are  

     One of the richest sources of proanthocyanidins; a class of biologically 

active flavonoids (Bagchi et al., 2007). The study has recently shown that 

Grape seed extract significantly reduces plasma cholesterol in rabbits fed a 

high cholesterol diet, this action reduces the risk of atherosclerosis and 

coronary heart disease (Yamakoshi et al., 1999). Many attempts to find the 

responsible mechanisms for anti-hyperlipidemia activities of GSE have been 

studied, particularly in the inhibition of lipase (Moreno et al., 2003), and 

cellular cholesterol uptake (Leifert and Abeywardena, 2008).  

       Grape antioxidants help to prevent the risk of several chronic and age 

related diseases including dementia, cancer, heart disease and cataracts 

(Castillo et al., 2000).  

Quercetin and other polyphenols in grape have also been reported to be 

active against oxidation process (Osuagwu and Ernenike, 2007). Grape seed 

proanthocyanidins may have therapeutic potential in the prevention and 

treatment of vascular complications in diabetic patients (Abeer et al., 2008). 

      The medicinal and nutritional value of grapes (Vitis vinifera) has been 

heralded for thousands of years, Among other beneficial effects of parts of a 

grape, grape seeds are believed to have a powerful antioxidant property due to 

its rich source of polyphenol compounds.The polyphenol compounds are as 

much as 60-7 0 % in grape seeds compared only 10 % in the fruit and 28 - 35 

http://www.phytochemicals.info/abstracts/grape-benefits-diabetes.php


% in the peels (Garcia-Marino   et al., 2006; Nawaz   et al., 2006). Most of the 

polyphenol compounds found in grape seeds are flavonoids, monometric, 

flavan-3ols, catechin and epicatechin.  

These compounds are of interest in pharmaceutical and food factories 

for medical treatments and health supplements (Garcia et al., 2006). It is likely 

that the demand for using natural antioxidants such as GSEs has greatly 

increased in recent years. GSE are substantially Constituted with 

proanthocyanidins, they can react with free radicals and catalyzed metal ions 

necessary for the oxidation reaction then terminate chain reactions by 

removing radical intermediates, and inhibit other oxidation reactions by being 

oxidized themselves (Shahidi, Wanasundara, 1992; Sanchez et al., 1999). The 

GSEs were used for inhibition of rancidity in cooked beef (Ahn   et al., 2002). 

 

1.2.9.2 Description 

       All Vitis are deciduous and are characterized by woody, climbing vines 

that are generally (12- 20) meters long. Leaves grow alternatively on sides, 

and vary in shapes and sizes depending on the species. Some are round and 

unlobed while some are cordate and lobed.  

Grapes are small, round, edible berries that grow in dangling clusters on 

the grape vine. The skin of the grape is generally thin and smooth and is often 

coated with a fine layer of wax. Berries have a juicy pulp with up to four seeds. 

The colors of the grapes vary in red, blue, purple and black. Seeds carry the 

embryo of genetic material from two parents. Every seedling is genetically 

unique. Purposeful and natural crosses lead to improvements in color and 

flavor, quality, and disease resistance. (Cindy and Nico, 2008) 

 

1.2.9.3 Grape Seed Polyphenol 

      Polyphenols act like antioxidants that protect blood cells from oxidation 

with the added ability of preventing iron from producing hydroxyl radicals 



from peroxide. Polyphenols are plant-based and can be Found in tea, coffee, 

grains, oregano, red wine, fruits, chocolate, and grapes (Whitney and Rdfes, 

2011). Grape seed polyphenol (GSP) is the extracted oil from grape seed. 

Many studies have found that polyphenols have benefits towards improving 

health, reported that polyphenols may inhibit cancer cell growth, decrease 

vascularization, protect cells from oxidation, and improve vasodilation and 

insulin secretion (Del-Rio et al., 2010).  

Polyphenols are absorbed through the gut barrier allowing for greater 

antioxidant capabilities inside of the plasma. Polyphenol is converted to O-

glucuronides and then transferred to the liver where metabolism continues. If 

polyphenols are not fully absorbed, they will travel to the colon and are 

metabolized by the microflora (Scalbert et al., 2002). Grape seed polyphenol 

has resveratrol, procyanidins and proanthocyanidins, which are antioxidants 

that fight against free radicals and oxidation. Grape seed extracts (GSE) have 

been found to decrease inflammation and apoptotic cell death. To test the 

ability of grape seed polyphenol, (Sehirli   et al., 2008). 

 

1.2.9.4 Active constituents 

Chemical structures of grape phenolic compounds. (A) Anthocyanidins; 

(B) Catechins (structure on the left is a (+)-catechin skeleton, while the 

structure on the right is an (-)- epicatechin skeleton); and (C) Quercetin, gallic 

acid, and trans-resveratrol. Polyphenolics generally contain two or more 

hydroxyl groups attached to a conjugated ring system such as a benzene ring. 

Polyphenols contribute to the overall antioxidant properties of grapes and may 

have important health benefits, including possible preventative effects against 

cancer (Fan & Lou, 2004) and cardiovascular diseases (Zern et al., 2003; 

2005). 

Anthocyanins have been shown to protect against lipid peroxidation and 

DNA damage in rat hepatoma cells in vitro, demonstrating potential 



anticarcinogenic properties (Lazzé et al., 2003). Flavanols, such as catechin, 

have demonstrated inhibitory effects on platelet reactivity in vitro, a property 

which may reduce the risk of cardiovascular disease (Pearson et al., 2005). 

Gallic acid has been shown to exhibit selective cytotoxicity in vivo against a 

variety of human and  

mouse cancer cells (Inoue et al., 1996). Additionally, grape seed extracts rich 

in polyphenolics have been found to reduce biomarkers of Alzheimer’s in a rat 

model (Thomas et al., 2009). This result was supported by a separate finding 

suggesting that catechins from grape seed extracts fed in a controlled diet to 

rats were able to cross the blood-brain barrier, as evidenced by heightened 

levels of catechin and epicatechin detected in the brain of rats fed the grape 

seed extract enriched diet (Prasain et al., 2009). 

 

1.2.9.5 Hepatoprotective effects.  

It has been shown that pre-exposure of grape seed extract (3 or 7 days, 

100 mg/kg, p.o.), followed by hepatotoxic doses of acetaminophen (400 and 

500 mg/kg, i.p.) significantly attenuated acetaminophen-induced hepatic DNA 

damage, apoptotic and necrotic cell death of liver cells, and counteracted the 

influence of acetaminophen-induced changes in bcl- XL expression in mice 

(Ray et al., 2001). In one study, grape seed extract (50 mg/kg a day orally for 

28 days) protected the liver from oxidative damage following bile duct ligation 

in rats (Dulundu et al., 2007). 

 Also, in another study, administrations of grape seed extract at a dose 

of 50 mg/kg/day orally for 15 days before ischemia/reperfusion  

Injury and repeated before the reperfusion period, reduced hepatic 

ischemia/reperfusion injury in rats (Sehirli et al., 2008). 

 

 

 



1.2.9.6 Toxicity 

Acute oral toxicity, dermal toxicity, dermal irritation, and eye irritation 

studies have been performed with GSE. The LD50 of GSE was found to be 

greater than 5000 mg/kg when administered once orally via gastric intubation 

to rats. The dose-dependent chronic effects of GSE in mice were evaluated and 

it was found that GSE did not cause any detrimental effects (Ray et al., 2001). 

 Furthermore, administration of the grape seed extract activing to rats in 

the feed at levels of 0.5, 1.0, or 2.0% for 90 days did not induce any significant 

toxicological effects (Wren et al., 2002). Similarly, it was reported that there 

was no observed adverse effect of the dietary concentration of grape seed 

extract or grape skin extract in rats (Bentivegna and Whitney, 2002). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1.2.10. Aim of the Study 

    According to the increase of hypercholesterol as a well-established risk 

factor for CVD and many diseases the present study aimed to assess the effect 

of polyphenolic compounds extracted from Rosemary and Grapes seeds in the 

treatment of hypercholesterolemia female rats as bellow:  

1- Extraction of polyphenols from leaves of  Rosemary and Grape      

seeds. 

2- Study the effect of extracted polyphenol of (Rosemary and Grapes 

seeds) on body weight of normal and  hypercholesterolemia female rats. 

3- Study the effect of extracts (Rosemary and Grapes seeds) on the blood 

parameters of normal and hypercholesterolemia female rats including:- 

hemoglobin (Hb), packed cell volume(PCV), mean corpuscular volume 

(MCV), mean corpuscular hemoglobin (MCH), mean corpuscular 

hemoglobin concentration (MCHC), Total number of white blood cells 

(WBC). 

4- Study the effect of extracts (Rosemary and Grapes seeds) on 

biochemical parameters of normal and hypercholesterolemia female rats 

including: - total cholesterol (TC), triglyceride (TG), high density 

lipoproteins (HDL), low density lipoproteins (LDL), very low density 

lipoproteins (VLDL), atherogenic index. 

5- Study the effect of extracts (Rosemary and Grapes seeds) on oxidant-

antioxidant markers of normal and hypercholesterolemia female rats 

including: - malondialdehyde (MDA), ceruloplasmin (Cp), albumin 

(Alb). 

6- Study the effect of extracts (Rosemary and Grapes seeds) on liver 

enzymes of normal and hypercholesterolemia female rats including: - 

alanine transaminase (ALT) and aspartate transaminase (AST). 

 

 

 



 

 

 

 

 
Chapter Two 

 

Materials & Methods 

     
 

 

 

 

 

 

 

 

 



2.1. Materials 

2.1.1. Chemicals 

     The study used specific chemicals which were shown with their supplier's 

in table(2-1): 

Table (2 1 ــ): Chemicals and their suppliers. 

No Material Supplied company 

1.  Acetic acid BDH(England) 

2.  Acetic acid anhydrate BDH(England) 

3.  Ammonia G.C.C(U.K) 

4.  Cholesterol BDH(England) 

5.  Ferric chloride BDH(England) 

6.  Lead acetate BDH(England) 

7.  Filter papers Whattman No.1 TEAR(India) 

8.  n-propanol BDH(England) 

9.  Methanol BDH(England) 

10.  Para pheneline di amine(PPD) BDH(England) 

11.  Potassium hydroxide BDH(England) 

12.  Sodium acetate BDH(England) 

13.  Sodium azide Reidledehain(Germany) 

14.  Sodium chloride BDH(England) 

15.  Thio barbituric acid (TBA) BDH(England) 

16.  Trichloro acetic acid (TCA) BDH(England) 

 

 

 

 

 

 



2.1.2. kits 

Table (2 2ـــ) explained the kits and their companies which were used in 

this study. 

Table (2 2ــ): The kit and their companies 

No Kits Company 

1. Alanine Transaminase (ALT) 

Kit 

Biolabo(France) 

2. Albumin Kit Biolabo (France) 

3. Aspartate Transaminase 

(AST) Kit 

Biolabo (France) 

4. Cholesterol Kit Biolabo (France) 

5. HDL kit Biolabo (France) 

6. Triglyceride Kit Biolabo (France) 

 

2.1.3. Equipments and Apparatus 

Table (2 3ـــ) explained the equipments and apparatus which were used in this 

study. 

Table (2 3ــ): The equipments and their manufactures. 

No Equipments Supplied company 

1 Animals balance   Stanton 461 (Germany) 

2 Autoclave YX-2803, (Germany) 

3 Centrifuge Universal 16 A, (Germany) 

4 Incubator Memmert , (Germany) 

5 Magnetic sterrer England 

6 Oven Gallen Kamp, (England) 

7 Rotary evaporator Buchi (switzland) 

9 Sensitive balance Denver(Germany) 

10 Separator funnel  

11 Soxhlet apparatus England 

12 UV/VIS spectrophotometer T 60,PG Instrumente Ltd, 

(Germany) 

13 Water bath Germany 

 

 



2.1.4 Plants Collection: 

The plants (Grape seeds, Rosemary leaves) were obtained from local 

markets in the city of Al-Nasiriyah, Thi- Qar province, Iraq, 360 Km south of 

Baghdad, washed with distal water and dried in air then collected in glass 

container at room temperature 

 

2.1.5Experimental Animal 

Used 60 female rats (Rattus norvegicus) their weight (180-210gm) and 

aged (10-12) weeks were used in the curent study. Animals were kept in the 

animal house of Biology Department, Sciences College,  Thi- Qar University, 

Iraq. They were placed in plastic cages (six rats per each cage) which have lid 

metal buckle provider bottle of water and a place to put food  has brushed  the 

carpeted  floor cages sawdust  that was replaced a week to maintain the 

cleanliness of rats. Animals were fed on standard  rat  pellet (ad libitum), and 

tap water under standard  laboratory conditions of (12h light: 12h dark 

photoperiod cycle (LD) at (20 ±2C ̊) and relative humidity (45-55 %) (El-

Missiry and El-Gindy, 2000). 

 

2.2 Methods 

2.2.1 Extraction of Polyphenols 

Each (20g) of plant powdered material were used. then (200 ml) of %2 

acetic acid were added. The mixture was placed in conceal flask (200 ml) and 

put in water bath for 8h, heated the mixture for 70C then left to cool. The 

suspension was filtered by Buchner funnel and Whitman (no.1) filter paper 

and used vacuum pump. Then added the same volume of n-propanol was 

added into filter paper, then added (NaCl)until super saturated was added. 

Then the mixture placed in separated funnel and shake well and left for a 



period time, took the upper class that contain polyphenols, then used a rotary 

evaporated at temperature 50 C, the material was preserved frozen until used. 

2.2.2:Qualitative Tests of Some Active Compounds in Plant Extracts: 

2.2.2.1 : Detection of Phenolic Compounds in Plant Extracts: 

    Filter paper (Witman No.1) was wetted in (2mL) of extract and some drops 

of ferric chloride (1%) were added to it. After that it was exposed to ammonia 

vapor, appearance blue or green color indicates presence of phenolic 

compounds (Gayon, 1972). 

2.2.2.2 : Detection of Flavonoid compounds in Plant Extracts: 

Alcohol Potassium hydroxide reagent (Ethanolic KOH (5N)) 

(1mL) from this reagent was added to (1mL) of extracts, the yellow 

appearance of precipitates indicate presence of Flavonoids. (Harbone, 1984). 

 

2.2.2.3: Detection of Tannin Compounds in Plant Extracts:  

      Lead acetate hydrate (1%) reagent: (1mL) of lead acetate hydrate was 

added to (1mL) of extracts, appearance of white or light brown precipitate 

indicated thepresence of tannins. (Harbone, 1984). 

 

2.2.3: Method of Food Preparing (High Cholesterol Diet) 

5% of high cholesterol diet prepared from 50 g of cholesterol dissolved 

in 200 g of olive oil and heated in a water bath, then soluble cholesterol in the 

oil were added to 1 kg of feed. It was cut into small pieces fit with the size of 

the holes in the lid iron to boxes, to facilitate the process taken up by rats (Cook 

and Thomson et al., 1950). 

 

 

 



2.2.4 Laboratory Animals: 

This study included two experiments, (60) female rats were used and 

divided into two groups; (36) female for each experiment. 

-The first experiment:The effect of polyphenolic compounds extracted from 

rosemary (Rosmarinus officinalis) in some hematological and biochemical 

parameters of normal and hypercholesterolemic female rats were investigated. 

(36) female were used and divided into six groups (6 animals for each groups) 

 Group (1): (negative control) treated with (0.5ml/animal) from normal 

physiological saline (0.9% NaCl) 

 Group (2): (hypercholesterolemia group) treated with daily high cholesterol 

diet (Cook et al., 1950). 

 Group (3): normal rats were treated with 0.5 ml (50mg/kg) of (ROS  

polyphenolic). 

 Group (4): normal rats were treated with 0.5 ml (100 mg/kg) of (ROS 

polyphenolic) 

 Group (5): hypercholesterolemic rats were treated with 0.5 ml (50mg/kg) of 

(ROS polyphenolic). 

 Group (6): hypercholesterolemic rats were treated with 0.5 ml (100mg/kg) of 

(ROS polyphenolic). 

 

        The extract was dissolved in 0.5 mL of normal physiological saline (0.9% 

NaCl), and the duration of each experiment was 30 days 

-The second experimental: The effect of polyphenolic compounds extracted 

from Grape seeds (Vitis vinifera in some hematological parameters and 

biochemical parameters of normal and hypercholesterolemic female rats was 

investigated. 

(24) female rats were used and divided into four (6 animals for each groups) 



 Group (1): (negative control) treated with (0.5ml/animal) from normal 

physiological saline (0.9% NaCl) the same group used in the first 

experiment. 

 Group (2): (Hypercholesterolemia group) treated with daily high cholesterol 

diet (Cook et al., 1950) the same group used in the first experiment. 

 Group (3): normal rats were treated with 0.5 ml (50 mg/kg). of (GSE 

polyphenolic). 

 Group (4): normal rats were treated with 0.5 ml (100 mg/kg). of (GSE 

polyphenolic). 

 Group (5): hypercholesterolemic rats were treated with 0.5 ml (50 mg/kg). 

of (GSE polyphenolic). 

 Group (6): hypercholesterolemic rats were treated with 0.5 ml (100 mg/kg). 

of (GSE polyphenolic). 

       The extract was dissolved in 0.5 mL of normal physiological saline (0.9% 

NaCl), and the duration of each experiment was 30 days. 

 Measuring the weight of animals was measured in the first and last day of the 

experiment using animals balance_stanton461, then calculating the difference 

was the weight of the animals. 

2.2.5 Blood Sampling 

5mL of blood is drawn from each animal by heart puncture method, (2 

ml) was put in clean tube with EDTA for measuring of blood picture, and the 

other blood (3ml) is transferred into clean tube, left at room temperature for 

30 minutes for clotting, centrifuged at 3000 rpm for 10 minutes, and then the 

serum is separated and kept in a clean tube in the refrigerator at 2-8ºC until the 

time of assay. 

 

 

 



2.2.6 Determination of hematological parameters 

Hematological parameters of females rats which were measuredin the 

present study included the concentration of hemoglobin (Hb), the packed cells 

volume (PCV), the rate of the mean corpuscular volume(MCV), the mean 

corpuscular hemoglobin (MCH), and the mean corpuscular hemoglobin 

concentration(MCHC) and white blood cells (WBCs) by using hematological 

analyzer (Nihon Kohden) in center of heart in Al-Nasiriyah city, Thi-Qar 

province, Iraq was used for measuring of these parameters. 

 

2.2.7 Determination of Biochemical Parameters 

 

of Serum Lipid Profile Determination. 2.2.7.1 

 

2.2.7.1.1. Determination of total cholesterol (TC) level 

     The used reagents are supplied by Biolabo (France), and Serum total 

cholesterol. 

:Principle 

Enzymatic method described by (Allian et al., 1974) which the reaction 

scheme is as follows: - 

 

 

 



 

Reagents composition: 

 

 

Manual 

Procedure: 

. were mixed to form a working solution 2and reagent 1 Reagent .  1 

2. Reagent and sample were left stand at room temperature. 

 

 

 

 

Reagent Composition 

Reagent 1 

Buffer 

Phosphate buffer                           100 mmol/L 

Chloro-4-phenol                            5     mmol/L 

Sodium cholate                             2.3  mmol/L 

Triton x 100                                  1.5  mmol/L 

Preservative 

Reagent 2 

Enzymes 

Cholesterol oxidase                        >  100  IU/L 

Cholesterol estrase                         >   170 IU/L 

Peroxydase                                    >  1200 IU/L 

4-aminoantipyrine                            0.25   IU/L 

PEG  6000                                       167 µmol/L 



 

         Waiting for 10 minutes at room temperature and absorbance was 

recorded at 500 nm against reagent blank. 

Calculation:  

 

 

of  Serum Triglyceride Concentration Determination2.2.7.1.2 

       The used reagents were supplied by Biolabo (France) ,and Serum TG 

was measured according to ( Fossati and Prencipe, 1982). 

 

Principle: 

Fossati and Prencipe method associated with Trinder reaction scheme 

is as follows (Fossati and Prencipe ,1982): 

 

 

 Blank Standard Assay 

Reagent 1 mL 1 mL 1 Ml 

D.W 10µL …….. …….. 

Standard …….. 10µL …….. 

Sample …….. …….. 10µL 



 

 

Reagents composition: 

 

 

 

 

Reagent Composition 

Reagent1 

Buffer 

Pipes                                                  100    mmol/L 

Magnesium chloride                          9.8     mmol/L 

Chloro-4-phrnol                                  3.5    mmol/L 

Reagent2 

Enzymes 

Lipase                                                 > 1000   IU/L 

Peroxidase                                          >  1700  IU/L 

Glycerol-3-phosphate oxidase           >  3000  IU/L 

Glycerol kinase                                  >  660    IU/L 

4-aminoantipyrine                                 0.5 mmol/L 

ATP                                                     1.3   mmol/L 

 

Reagent3 

Standard 

Glycerol                                             2.28   mmol/L 

(200 mg/dl) 



Manual procedure: 

1. Reagent 1 and reagent 2 to were mixed form working solution . 

2. Reagent and sample were left stand at room temperature. 

 

Waiting for 10 minutes at room temperature and absorbance was recorded at 

500 nm against reagent blank. 

 

Calculation : The result was calculated as follows: 

 

 

 

 

2.2.7.1.3. Determination of Serum HDL Concentration 

The used reagents were supplied by Biolabo (France), and serum HDL 

was measured according to (Tietz, 1999). 

Principle: 

      According to (Tietz, 1999), low density lipoproteins (LDL), very low 

density lipoproteins (VLDL) and chylomicrons from the sample are 

precipitated by phosphotungstic acid and magnesium chloride . HDL obtained 

in supernatant after centrifugation is then measured with total cholesterol 

reagent. 

 

 

 

 

 Blank Standard Assay 

Reagent 1 Ml 1 Ml 1 mL 

D.W 10 µL …….. …….. 

Standard …….. 10 µL …….. 

Sample …….. …….. 10 µL 



Reagents composition: 

Reagent Composition 

Reagent 1 

Precipitant 

Phosphotungstic acid            13.9 mmol/L 

Magnesium chloride               570 mmol/L 

Reagent 2 

Standard 

Cholesterol                          2.58  mmol/L 

 

Manual procedure: 

Sample preparation (without treating standard): 

Pipetted in centrifuge Micromethod 

Sample 500 µL 

Precipitant 50 µL 

 

        Mixed vigorously, wait for 10 minutes at room temperature, centrifuged 

for 15 minutes at 3500 – 4000 RPM, aspirate the supernatant. Reagent and 

supernatant was left stand at room temperature. 

 

Wait for 10 minutes at room temperature and absorbance was recorded at 500 

nm against reagent blank. 

 

 

 

 

 Blank Standard Assay 

Reagent2(Cholesterol 

assay) 

1 mL 1 Ml 1 mL 

D.W 25 µL …….. …….. 

Standard …….. 25 µL …….. 

Supernatant (HDL) …….. …….. 25 µL 



Calculation: 

Calculate the result as follows: 

 

 

Calculation of  LDL and VLDL. 2.2.7.1.4 

 According to (Friedwald et al.,1972), LDL and VLDL concentrations were 

measured as follows: 

LDL(mg/dl) = Total cholesterol – (HDL + VLDL) 

VLDL(mg/dl) = serum TG /5 

 

2.2.7.1.5. Calculation of atherogenic index plasma 

Atherogenic Index was calculated by the following equation: - 

Atherogenic Index = LDL / HDL (Wilson et al.,1998). 

 

 

o 2.2.7.2 Determination of oxidative stress parameters 

 

o 2.2.7.2.1: Determination of serum malondialdehyde Level (MDA) 

LPO is determined by using the thiobarbituric acid method. In this 

method, MDA formed from the breakdown of polyunsaturated fatty acids, is 

identified as the product of LPO that reacts with thiobarbituric acid (TBA), in 

coexisting with trichloro acetic acid (TCA) (Fong et al., 1973). The level of 

serum MDA is determined spectrophotometrically with a thiobarbituric acid 

(TBA) solution. In brief, to 150μl serum sample, the following elements were 

added: 



1- 1ml (17.5%) trichloroacetic acid (TCA) and 1ml of 0.66%TBA. 

2- Mixing well by vortex and incubated in boiling water for 15 minutes, and 

then is allowed to cool. 

3- One ml of 70% TCA is added and the mixture is allowed to stand at room 

temperature for 20 minutes ,centrifuged at 2000 rpm for 15 minutes, and the 

supernatant is taken out for scanning spectrophotometrically at (532nm) 

(Muslih et al.,2002). 

MDA level is calculated as follows: 

 

Absorbance at532nm 

MDA(μmol/L)=                                        ×D×106   

    L×EO  

L: light path (1cm) 

Eo: Extiriction coefficient 1.56×105 M−1.Cm−1 

D: Dilution factor =1 ml vol. Used in ref./0.15=6.7 

 

2.2.7.2.2. Determination of serum ceruloplasmin concentration 

Principle :- 

         Ceruloplasmin concentration in serum was measured by Menden et al., 

(1977). It is based on the ceruloplasmin-catalyzed oxidation of colorless para-

phenylene diamine (PPD) to blue-violet oxidize form. The reaction is followed 

photometrically and the blank value is determined after inhibition of the 

enzyme with sodium azide at ( 0oC ) 

 

Reduced PPD + 2H+ + ½ O2  ↔  Oxidized PPD + H2O 

(colorless)                                                 ( blue ) 

              A mixture of serum, substrate and acetate buffer at pH = 6.0 is 

incubate at 37°C for 15 min. The reaction is stopped by the addition of sodium 

azide, and the absorbance of the purple color formed (Oxidized PPD ) in the 



diluted test mixture is read at  525 nm against blank solution. The corrected 

absorbance is directly related to the concentration of Cp. 

Reagents :- 

● Substrate solution :- 

50 mg of  PPD was dissolved in  5 mL(4 mL of  D.W and 1 mL of glacial 

acetic acid) . In another container 8.15gm sodium acetate trihydrate was 

dissolved in 30 mL of D.W then added to the first solution, mixed and 

completed the volume to 50 mL with D.W. This  

solution is stable for three hours and is kept refrigerated in a dark bottle. 

 

● Inactivating solution :- 

100  mg  of  sodium azide was  dissolved  in  ( 500 mL ) of  D.W  then 

was kept cold in refrigerator prior to use, this solution must be prepared every 

week. 

 

Procedure :- 

 

- 1 mL of substrate was pipetted into test tubes, incubated at 37oC for 1 min. 

- 0.1 mL of plasma was added, incubated at 37oC for 15 min, then tubes 

were removed and placed in iced-bath for 30 min. 

- 5 mL of cold inactivating solution was added, mixed and the temperature 

was brought to 25oC in water bath. 

- Blank was prepared by combining the substrate, inactivating solution, and 

0.1 mL of D.W, then the mixture was incubated as above. 

       The absorbance of test and blank was read in spectrophotometer at 

525nm. 

 

 

 

 



Calculations:- 

          Serum Cp (g/L) =  10    

Cp

blanktest AA
 68.0

10  A
ε Cp= The 

extinction coefficient of Cp equal to 0.68 

 

concentration of serum albumin Determination. 2.2.7.2.3 

 

-: Principle 

          The concentration of albumin in serum sample was measured by the 

bromcresol green a colorimetric method. Albumin in the presence of 

bromcresol green at a slightly acid pH, produces a colour change of the 

indicator from yellow-green to green-blue. The absorption of the colour 

formed is proportional to the albumin concentration in the 

sample(Webster,1974). 

Reagents: 

Reagent Contents Concentrations of 

Solutions 

R1 

(Bromocresol 

Green) 

 

Succinic acid 

Bromocresol green 

Sodium hydroxide 

Polyoxyethylene 

monolaurylether 

83mmol/L 

167µmol/L 

50mmol/L 

1gm/L 

R2(standard) Bovine albumin 750µmol/L 

 

 

 

 

 

 



Procedure:- 

 The following reagents are pipetted into a cuvette: 

 

      It is mixed and incubated for 10 min at room temperature (15-25ºC) then 

itreads the absorbance (A) of the samples and standard against the blank at 

(630) nm. The color is stable for 1 hour at room temperature. 

Calculation: 

Concentration of serum Alb was calculated according to equation: 

 

Serum Alb (g / L) = 0 5    
 

 

standard


A
A sample

 

 

2.2.7.3. Determination of liver enzymes 

2.2.7.3.1Determination of alanine transaminase (ALT) and 

aspartate transaminase (AST) levels 

    To determination of alanine transaminase (ALT) and aspartate transaminase 

(AST) levels reagents were supplied by Biolabo (France) were used. 

 

Principle:- 

Enzymatic method described by (Frankel, 1957) which the reaction 

scheme is as follows:- 

L-Alanine +2- Oxoglutarate    Pyruvate + L-Glutamate 

Assay standard Blank  

2.5Ml 2.5Ml 2.5Ml Reagent 

  5μL D.W 

5Μl ........ ....... Sample 

........ 5Μl ....... Standard 



L-Aspartate +2- Oxoglutarat   Oxoaloacetate + L-Glutamat 

 

Oxaloacetate and pyruvate are reacted with the 2,4-DNPH to produce 2,4-

Dinitrophenylhydrazones which absorbance at 505 nm in alkaline medium 

and absorbance proportional with an activity of AST or ALT. 

 

Reagents composition :- 

No. of reagent Contants Concentration 

R1 

AST substrate 

Phosphate buffer pH 7.5 

L- Aspartate 

2- Oxoglutarate 

85 mmol/L 

200 mmol/L 

2 mmol/L 

R2 

ALT substrate 

Phosphate buffer pH 7.5 

L- Alanine 

2- Oxoglutarate 

100 mmol/L 

200 mmol/L 

2 mmol/L 

R3 

Coloration 

2,4 initrophenylhydrazones 

HCl 

1 mmol/L 

1 mol/L 

R4 

Standard 

Solution 

Phosphate buffer pH 7.5 

Sodium pyruvate 

Sodium Mercurothiolate 

100 mmol/L 

2 mmol/L 

0.1% 

 

 

Procedure: 

The number of curves recorded for each of the enzymes AST and ALT 

followers of steps added to the table below. Also it attends to the solution 0.4 

M sodium hydroxide from dissolving 8 g of material sodium hydroxide in a 

small amount of distilled water and fuller-sized to pint (Sizes unit per 

milliliter), and it follows the action steps as in the table below 

 

 

 

 

 

 



Tube No.              1           2           3          4            5           6 

Dis. Water          0.2        0.2        0.2        0.2        0.2         0.2 

R1 or R2               1         0.9        0.8        0.7        0.6         0.5 

R4 standard         ---        0.1        0.2        0.3        0.4         0.5    

R3 colorant           1          1           1            1          1            1 

NaOH  0.4 M       10         10         10          10        10          10 

Mixed and left for 5min and then measured the absorbance at 505 nm 

AST Units            0          30          70        135       225       350 

ALT Units            0         40           80        140       225       325 

 

The standard curve for each enzyme uses graph paper, making the 

number of units of the enzyme enzymatic on the X-axis (unit \ l). The 

absorbance (or transmittance) is on the y-axis. 

Analysis: 

The samples and reagents are placed at room temperature. By using 

suitable test tubes and by repeating the steps followed for each sample are 

added in the following table: 

Pipette into test tubes            AST                   ALT 

Reagent R1                              1 Ml 

Reagent R2                                                         1 mL 

Incubated for five minutes at 37 c̊ 

Serum                                      200 μL               200 μL 

Then mixed and incubated   Exactly 60min   Exactly 30min  

 at 37 c̊ 

Reagent R3                              1 mL                  1 mL 

Mixed and left for 20min at room temperature, and added 

NaOH 0.4 M                           10 mL                 10 mL 

Mixed and left for 5min and then measured the absorbance at 505 

nm 



 

2.3 Statistical Analysis  

Data were expressed as the means values ± standard deviation. Mean of 

minimum six measurements were compared by analysis of variance 

(ANOVA) using SPSS ver.19. Significant differences (P<0.05) between 

means were determined by Least Significant Difference (L.S.D.) (Bryman and 

Cramer, 2012). 

 

 

 

 

 

 

 

 

 

 
 
 



 
 

Chapter Three 

Results  

     
 

 

 

 

 

 

 

 

 

 



3.The results 

3.1. Plant Extracts  

result of the present study showed content plants extract of grape seeds & 

Rosemary on (1,2 g) Respectively from phenolic compound in each (20 g) of dry 

powder plants 

 

3.2. Detection of some active compounds in plants extracts: 

Results obtained in table (3-1) showed that chemical detection indicated the 

presence of phenolic compounds, flavonoids and tannins in all extracts plants 

which contained. 

 

Table (3-1): Detection of some active compounds in plants extracts. 

Chemical 

compounds 

Reagent used Indication Rosemary Grape 

seeds 

Phenolic 

compounds 

1%follin 

regent 

Dark color +Ve +Ve 

Tannins (1%)Lead 

acetate hydrate  

Dark color +Ve +Ve 

Flavonoid KOH 5N  Dark color +Ve +Ve 

Note: +Ve indicate the presence of active compounds. 

 

3.3. Effect of polyphenols extracted from ROS on physiological 

parameters of hypercholesterolemic female rats 

 

3.3.1 Effect on body weight  

The results listed in table (3-2) indicated a significant increase in body 

weight of the second group (hypercholesterol group) at (p≤0.05) compared with 

the first group (negative group) and with all other groups, while the third group 



(normal+50mg/kg, ROS)and the fourth group(normal+100mg/kg, ROS) 

showed a significant decrease compared with groups(2 and 5) but doesn't show 

any significant difference at (p0.05) compared with groups (1 and 6), also the 

fifth group (Chole+50mg/kg, ROS) didn't show any significant difference at 

(p>0.05) compared with group (2 and 6) but showed significant increased at 

(p>0.05) compared with group (1,3 and 4), also the sixth group 

(Chole+100mg/kg, ROS) ) showed a significant increase compared with 

groups(1) but didsn't show any significant difference at (p0.05) compared with 

groups (3,4 and 5) 

Table (3-2): Effect of polyphenols extracted from ROS on body weight of 

hypercholesterolemic female rats (mean ± SD) 

 

                 Parameters 

 

Groups 

 

 

 

Difference in body weight(g) 

Group (1) 

Normal control 

+15.35 ± o.21 eb 

Group (2) 

HC-group 

+32.00 ±0.28 a 

Group (3) 

Normal+50 mg/kg of ROS 

+20.00 ±0.70 cd 

Group (4) 

Normal+100 mg/kg of ROS 

+19.34 ±0.35 cd 

Group (5) 

HC+50 mg/kg of ROS 

+26.66 ±0.14 ab 

Group (6) 

HC+100 mg/kg of ROS 

+23.17 ±0.07 bc 

L.S.D 5.85 

 

*The different letters refer to a significant difference at (p≤0.05). 

*The same letters refer to non significant difference at (p≤0.05). 

 

 

 



3.3.2. Effects on  hematological  parameters 

      The result in table (3-3) showed a significant decrease at (p≤0.05) in Hb 

level of groups (2,3,4,5 and 6) compared with control group, and this groups 

dose not showed any significant difference at (p>0.05)  between them. The 

PCV showed in the group (2,3,4,5and 6) a significant decrease at (p≤0.05) 

compared with group (1), but this groups does not show any significant 

difference at (p>0.05) between them, table (3-3). 

     The results in the table (3-3) showed that the groups (2,5 and 6) recorded a 

significant increase at (p≤0.05) in the MCV compared with group (1), while 

group (3) show significant decrease at (p≤0.05)  compared with group (1) and 

all other groups, while group (4) didn’t showed significant difference at 

(p≤0.05) compared with group (1).There was a significant increase at (p≤ 0.05) 

in MCH in group (2 and 5) compared with the group (1) and other groups, 

while groups (3 and 4) showed significant decrease at (p≤0.05)  compared with 

group (1 and 2) but no significant difference at (p>0.05)  between them, group 

(5) showed a significant  increase at (p≤0.05)  compared with groups (1,3,4 

and 6), while group (6) did not recorded any significant difference at (p>0.05)  

compared with group(1) but increased significantly at (p≤0.05)  compared with 

groups (3 and 4) and significant decrease compared with groups  (2 and 5), 

MCHC showed a significant decrease at (p≤0.05)  in group (2) compared 

with(1 and 4) but didn’t showed any significant difference compared with 

groups (3,5 and 6) (Table 3-3). 

Table (3-3) showed that the group (2) recorded a significant decrease at 

(p≤0.05) in total WBC compared with group (1) and all other group, while 

group (3,4 and 5) didn't showed significant difference at (p>0.05)  compared 

with group (1), group (6) recorded a significant decrease at (p≤0.05)  compared 

with group (1,3,4 and 5). 

 

 



Table (3-3): Effects of polyphenols extracted from (ROS) on hematological 

parameters of hypercholesterolemic female rats (mean± SD). 

 

       

Parametes 

 

Groups 

 

 

 

Hb 

(g/dl) 

 

 

PCV 

(%) 

 

 

MCV 

(pg.) 

 

 

MCH 

(g/dl) 

 

 

MCHC 

(g/dl) 

 

 

WBC 

(103/mm

3) 

Group (1) 

Normal 

control 

16.11± 

0.57 a 

46.50± 

5.71 a 

58.86± 

1.02 b 

19.63±

0.44 b 

33.08± 

0.58 a  

13.10± 

2.77 a 

Group (2) 

HC-group 

12.95± 

1.30 b 

40.83± 

4.66 b 

66.43± 

1.02 a 

21.26±

0.43 a 

31.90± 

0.46 bc 

5.10± 

1.59 c 

Group (3) 

Normal+50 

mg/kg of 

ROS 

11.83± 

0.75 c 

42.83± 

3.31 ab 

56.28± 

2.68 c 

19.03±

0.08 c 

32.15± 

1.17 ab 

12.28± 

2.53 a 

Group (4) 

Normal+10

0 mg/kg of 

ROS 

11.16± 

1.47 c 

39.16± 

6.49 b 

60.15± 

0.73 b 

19.05±

0.12 c 

33.02± 

0.44 a 

13.03± 

0.70 a 

Group (5) 

HC+50 

mg/kg of 

ROS 

12.50± 

1.04 bc 

38.16± 

5.26 b 

64.96± 

1.66 a 

20.96±

0.68 a 

32.21± 

0.41 b 

12.16± 

3.31 a 

Group (6) 

HC+100 

mg/kg of 

ROS 

12.66± 

1.21 bc 

38.16± 

5.49 b 

64.46± 

5.36 a 

20.05±

0.76 b 

32.03± 

1.47 ab 

8.46± 

1.39 b 

L.S.D 1.08 5.14 2.57 0.48 0.84 2.19 

*The different letters refer to a significant difference at (p≤0.05). 

*The same letters refer to non-significant difference at (p≤0.05). 

 

 

3.3.3 Effects on lipid profile 

The results indicated a significant increase in TC in group (2) at 

(p≤0.05) compared with group (1) and all other groups, while groups (1,3 and 

4) showed a significant decreased at (p≤0.05) compared with (2 and 5) and 



showed a significant increase compared with (6), group(5) didn’t showed a 

significant difference at (p>0.05) with groups(1,3 and 4) but showed a 

significant increase compared with (6), while group (6) didn’t showed a 

significant difference at (p>0.05) with groups(1,3 and 4) but showed a 

significant increase compared with (2 and 5). Table ( 3-4) 

A significant increase of TG in the results listed in table (3-4) indicated 

in group (2) at (p≤0.05) compared with group (1) and all other groups, while 

there was non-significant difference between the groups groups (3, 4and 6) 

compared with the group (1) and between them, while group (5) increased 

significantly compared with groups (1,3,4 and 6). 

while the HDL in table (3-4) in group (2) significant decreased at 

(p≤0.05) compared with group (1) and with all other groups, while group (3) 

showed a significant increase at (p≤0.05) compared with group (1), while 

group (4) showed increased significantly at (p≤0.05) compared with all 

groups, while group (5) showed decrease significant compared with all groups, 

whereas group (6) didn't recorded a significant difference compared with 

group (1). 

The results showed the LDL in the group (2) increase significantly at 

(p≤0.05) compared with group (1) and with the other groups, while group (3 

and 5) showed non significant difference between them and with group (1), 

while group (4 and 6) show significant decrease the LDL level compared with 

group (1), there non a significant difference between groups (4 and 6), as 

showed in the table (3-4) 

Table (3-4) indicated that VLDL level in-group (2) increased 

significantly at (p≤0.05) when compared with group (1) and other groups, 

while groups (3,4 and 6) do not recorded a significant difference compared 

with group (1) and between them, while group (5) showed significant increase 

in compared with group (1). 

        While group (2) recorded a significant increase at(p≤0.05) in Atherognic 

Index in table (3-4) compared with the group (1) and with other groups, while 



group (3 and 6) showed a significant decrease at (p≤0.05) compared with 

groups (1and 2) and dose not significant differences between them, while 

group (4) showed a significant decrease at (p≤0.05) Compared with all groups, 

whereas group (5) showed a significant increase at (p≤0.05) Compared with 

all groups, except group (2). 

Table (3-4):-Effects of polyphenols extracted from (ROS) on lipid profile 

of hypercholesterolemic female rats (mean± SD). 

 

    Parameters 

 

Groups 

 

 

TC 

(mg/dl) 

 

TG 

(mg/dl) 

 

HDL 

(mg/dl) 

 

LDL 

(mg/dl) 

 

VLDL 

(mg/dl) 

 

Atherog

enicInde

x 

    Group (1) 

Normal 

control 

86.16±

6.94 bc 

81.33±

5.27 c 

47.83±6.

01c 

30.13±2.

99 b 

16.26±1.

05 c 

0.60±0.0

6 bc 

Group (2) 

HC-group 

138.66

±10.38 

a 

108.16

±5.41 a 

25.66±5.

16 e 

80.33±7.

56 a 

21.63±1.

08 a 

2.25±0.4

5 a 

Group (3) 

Normal+50 

mg/kg of ROS 

89.66±

11.96 bc 

81.0±8.

83 c 

53.16±6.

36 b 

30.50±4.

59 b 

16.20±1.

76 c 

0.51±0.0

4 cd 

Group (4) 

Normal+100 

mg/kg of ROS 

83.33±

11.30 bc 

75.33±

5.27 c 

59.66±3.

55 a 

19.66±5.

85 c 

15.06±1.

05 c 

0.25±0.1

0 e 

Group (5) 

HC+50 mg/kg 

of ROS 

90.66±

6.25 b 

94.0±5.

58 b 

40.66±2.

87 d 

29.83±3.

60 b 

18.80±1.

11 b 

0.70± 

0.0 b 

Group (6) 

HC+100 mg/kg 

of ROS 

81.50±

4.32 c 

78.50±

12.81 c 

47.66±4.

03 c 

21.0±4.2

8 c 

15.70±2.

56 c 

0.40± 

0.12 d 

L.S.D 8.80 7.57 4.74 4.94 1.51 0.19 

*The different letters refer to a significant difference at (p≤0.05). 

*The same letters refer to non significant difference at (p≤0.05). 

 

 

 

 



3.3.4. Effect of oxidant-antioxidant markers (MDA, CP and Alb) 

Table (3-5) indicated that MDA level in-group (2) significant increase 

at(p≤0.05) compared with group (1) and other groups. Whereas (3 and 5) 

doesn't record a significant difference in comparison with group (1), while 

groups (4 and 6) showed a significant decrease at (p≤0.05) in compared with 

other groups, but does not record a significant difference between them. 

       The results of ceruloplasmin showed a significant increase at (p≤ 0.05) in 

group (2) compared with group (1) and with all groups, while     groups (3 and 

6) did not recorded a significant difference compared with group (1) and 

between them, while groups (4 and 5) showed a significant increase at 

(p≤0.05) in compared with all groups, (table 3-5).  

     The results recorded a significant decrease at (p≤ 0.05) of Alb in group (2) 

compared with group (1) and all groups, whereas group (3) showed a 

significant increase at (p≤0.05) in compared with group (1) and all other 

groups, while groups (4,5) recorded a significant decrease compared with 

group (3) increase with groups(1,2 and 6), while group (6) didn’t showed a 

significant difference at (p0.05) in compared with group (1) but decreased 

significantly compared with group (3,4 and 5). (table 3-5)  

 

 

 

 

 

 

 

 

 

 



Table (3-5) Effects of polyphenols extracted from (ROS) on oxidant-

antioxidant markers of hypercholesterolemic female rats (mean± SD). 

 

         Parameters 

Groups 

 

MDA(mg/dl) CP (mg/dl) Albumin 

(mg/dl) 

Group (1) 

Normal control 

3.56±0.49 b 0.51±0.04 cd 4.05±0.28 c 

Group (2) 

HC-group 

6.01±2.31 a  1.63±0.53 a 2.65±0.33 d 

Group (3) 

Normal+50 mg/kg of ROS 

3.90±2.13 b 0.30±0.14 d  5.06±0.24 a 

Group (4) 

Normal+100 mg/kg of 

ROS 

2.04±0.36 cd 0.81±0.44 bc 4.55±0.18 b 

Group (5) 

HC+50 mg/kg of ROS 

3.02±0.05 bc 0.92±0.55 b 4.60±0.35 b 

Group (6) 

HC+100 mg/kg of ROS 

1.68±0.53 d 0.65±0.40 bcd 3.83±0.35 c 

L.S.D 1.29 0.39 0.29 

*The different letters refer to a significant difference at (p≤0.05). 

*The same letters refer to non significant difference at (p≤0.05). 

 

3.3.5. Effects on liver enzymes  

The results listed in the table (3-6) showed the ALT level in groups 

(2,3,4 and 6) at (p≤0.05) was non-significant difference in compared with 

group (1) and between them, while group (5) showed significant decrease at 

(p≤0.05) in compared with group (1) and other groups.  

        AST level in group (2) showed a significant increase at (p≤0.05) in 

comparison with all groups, while groups (3 and 6) showed a significant 

decrease in compared with groups (1and 2) but did not recorded a significant 

difference between them, while group (4) showed a significant decrease at 

(p≤0.05) in compared with groups (1,2,3 and 6), while group (5) showed a 

significant decrease at (p≤0.05) in compared with all groups.(table 3-6) 



Table (3-6):- Effects of extract (ROS) on liver enzymes of 

hypercholesterolemic female rats (means± SD). 

 

         Parameters 

Groups 

 

ALT (U/L)  AST (U/L) 

Group (1) 

Normal control 

45.0 ± 3.57 a 

 

164.50 ± 17.39 b 

 

Group (2) 

HC-group 

41.50 ± 1.76 ab 186.83 ± 4.75 a 

Group (3) 

Normal+50 mg/kg of 

ROS 

42.50 ± 3.61 ab 134.16 ± 11.08 c 

Group (4) 

Normal+100 mg/kg 

of ROS 

43.0± 11.94 ab 105.33  ± 7.20 d 

Group (5) 

HC+50 mg/kg of ROS 

38.83±4.16 b 86.83± 2.31 e 

Group (6) 

HC+100 mg/kg of 

ROS 

44.0±4.38 ab 128.0 ± 24.60 c 

L.S.D 5.77  13.32  

*The different letters refer to a significant difference at (p≤0.05). 

*The same letters refer to non significant difference at (p≤0.05). 

 

3.4. effect of polyphenols extracted from GSE on physiological 

parameters of hypercholesterolemic female rats 

 

3.4.1Effects on body weight  

The results listed in the table (3-7) showed a significant increase in body 

weight in group (2) at (p≤0.05) in comparison with group (1) and all other 

groups, while there was non-significant difference in  groups (3,4,5 and 6) 

compared with group(1)and between them . 

 



Table (3-7): Effect of polyphenols extracted from GSE on body weight of 

hypercholesterolemic female rats (mean ± SD) 

                          Parameters 

Groups 

 

Difference in body weight  

Group (1) 

Normal control 

+15.35 ± 0.21 b 

Group (2) 

HC-group 

+32.00 ±0.28 a 

Group (3) 

Normal+50 mg/kg of GSE 

+16.33±13.37 b 

Group (4) 

Normal+100 mg/kg of GSE 

+15.00±10.95 b 

Group (5) 

HC+50 mg/kg of GSE 

+17.84±3.50 b 

Group (6) 

HC+100 mg/kg of GSE 

+21.67±1.69 b 

L.S.D 7.05 

 

*The different letters refer to a significant difference at (p≤0.05). 

*The same letters refer to non significant difference at (p≤0.05). 

 

3.4.2. Effects on hematological parameters 

The result in table (3-8) showed that the groups (2,3,4 and 6) records a 

significant decrease at(p≤0.05) in Hb compared with group (1), whereas 

groups (5) showed a significant decrease compared with all groups. 

 The PCV in the groups (2,3,5 and 6) records a significant decrease 

at(p≤0.05) in compared with group (1) but doesn't record a significant 

difference between them, whereas groups (4) showed a significant decrease 

compared with all groups. 

    Table (3-8) indicate that MCV in all group record a decrease significantly 

at (p≤0.05) compared with group (2) but doesn't record a significant difference 

between them. 



    Also, the result of this study showed there were a significant increase in 

MCH at (p≤0.05) between the group (2) and (1,3,4 and 6) 

But didn’t record a significant difference when compared with group (6).        

The results in the table (3-8) record a significant decrease at (p≤ 0.05) 

in MCHC in group (2 and 5) compared with all groups, while groups (3,4 and 

6) did not record a significant difference when compared with group (1) and 

between them.  

       Table (3-8) showed that the group (2) records a significant decrease at 

(p≤0.05) in total WBC compared with group (1) and all other group, whereas 

groups (3,4 and 6) doesn't record a significant difference compared with group 

(1) and between them, group (5)show decrease significant compared with all 

groups. 

Table (3-8): Effects of polyphenols extracted from (GSE) on hematological 

parameters of hypercholesterolemic female rats (mean± SD). 

 

Parameters 

Groups 

 

Hb(g/dl) 

 

PCV(%) 

 

MCV 

(pg) 

 

MCH 

(g/dl) 

 

MCHC

(g/dl) 

 

WBC 

(103/mm3) 

Group (1) 

Normal 

control 

16.11± 

0.57 a 

46.50± 

5.71 a 

58.86±

1.02 b 

19.63±

0.44 b 

33.08±

0.58 a 

13.10± 

2.77 a 

Group (2) 

HC-group 

12.95± 

1.30 b 

40.83± 

4.66 b 

66.43±

1.02 a 

21.26±

0.43 a 

31.90±

0.46 bc 

5.10± 

1.59 c 

Group (3) 

Normal+50 

mg/kg of GSE 

11.83± 

0.75 c 

42.83± 

3.31 ab 

56.28±

2.68 c 

19.03±

0.08 c 

32.15±

1.17 ab 

12.28± 

2.53 a 

Group (4) 

Normal+100 

mg/kg of GSE 

11.16± 

1.47 c 

39.16± 

6.49 b 

60.15±

0.73 b 

19.05±

0.12 c 

33.02±

0.44 a 

13.03± 

0.70 a 

Group (5) 

HC+50 mg/kg 

of GSE 

12.50± 

1.04 bc 

38.16± 

5.26 b 

64.96±

1.66 a 

20.96±

0.68 a 

32.21±

0.41 b 

12.16± 

3.31 a 

Group (6) 

HC+100 mg/kg 

of GSE 

12.66± 

1.21 bc 

38.16± 

5.49 b 

64.46±

5.36 a 

20.05±

0.76 b 

32.03±

1.47 ab 

8.46± 

1.39 b 

L.S.D 1.08 5.14 2.57 0.48 0.84 2.19 



 

*The different letters refer to a significant difference at (p≤0.05). 

*The same letters refer to non significant difference at (p≤0.05). 

 

3.4.3. Effects on the lipid profile 

The results listed in table (3-9) indicated a significant increase in TC in 

group (2) at (p≤0.05) compared with group (1) and all other groups, while 

groups (3 and 4) didn't showed a significant difference compared with group 

(1), whereas groups (5 and 6) showed a significant increase compared with 

group (1).  

In TG a significant increase in group (2) at (p≤0.05) when compared 

with group (1) and all other group, while groups (3and 4) didn't recorded any 

significant difference in compared with group (1), while groups (5 and 6) 

showed increase significant in compared with groups (1,3and 4) and showed 

decrease significant in comparison with group (2), table (3-9). 

       The HDL in the group (2) decreased significantly at (p≤0.05) compared 

with group (1) and with all other groups, whereas groups (3,4,5 and 6) didn't 

showed significant deference compared with group (1), (table 3-9) 

Table (3-9) indicated that LDL level in-group (2) increased significantly 

at(p≤0.05)compared with group (1) and other groups, group (3) showed a 

significant decrease at (p≤0.05) in compared with group (1) and other groups, 

whereas (4) didn't recorded a significant difference in compared with group 

(1), while groups (5 and 6) showed a significant increase in compared with 

groups (1,3 and 4) but showed a significant decrease in compared with other 

groups. 

While VLDL level in-group (2) increased significantly at(p≤0.05) when 

compared with group (1) and other groups. Whereas (3and 4) didn't recorded 

a significant difference in comparison with group (1) and between them. 



groups (5 and 6) showed a significant increase in compared with all groups 

except group (2), (table 3-9). 

          The results in the table (3-9) showed a significant increase in Atherognic 

Index in group (2) at (p≤0.05) in comparison with all groups, while groups 

(3and 4) does not showed any significant difference compared with group (1), 

while groups (5 and 6) showed a  

significant increase compared with groups (1,3 and 4). 

 

Table (3-9): Effects of polyphenols extracted from (GSE) on lipid profile 

hypercholesterolemic female rats (mean± SD). 

         

Parameters 

Groups 

 

 

TC 

(mg/dl) 

 

TG 

(mg/dl) 

 

HDL 

(mg/dl) 

 

LDL 

(mg/dl) 

 

VLDL 

(mg/dl) 

 

Athero

genic 

index 

Group (1) 

Normal control 

86.16± 

6.94 c 

81.33± 

5.27 c  

47.83± 
b 6.01 

30.13± 

2.99 c 

16.26± 
d 1.05 

0.60± 
c 0.63 

Group (2) 

HC-group 

138.66± 

10.38 a 

108.16±

5.41 a 

25.66± 
c 5.16 

80.33± 

7.56 a 

21.63± 
a 1.08 

2.25± 
a 0.45 

Group (3) 

Normal+50 

mg/kg of GSE 

89.83± 

8.54 c 

80.50± 

9.95 c 

62.50± 
a 3.67 

22.0± 

4.47 d 

17.30± 
d 1.99 

0.30± 
d 0.08 

Group (4) 

Normal+100 

mg/kg of GSE 

84.50± 

6.77 c 

73.16± 

16.61c 

49.50± 
b 3.88 

30.66± 

3.98 c 

13.83± 
e 3.50 

0.60± 
c 0.04 

Group (5) 

HC+50 mg/kg of 

GSE 

120.83± 

6.30 b 

98.0± 

13.98 b 

46.83± 
b 4.70 

55.83± 

10.75 b 

20.0± 
b 2.79 

1.28± 
b 0.47 

Group (6) 

HC+100 mg/kg 

of GSE 

115.16± 

4.87 b 

93.33± 

12.73 b 

47.66± 
b 4.80 

52.0± 

4.64 b 

18.66± 
bc 2.54 

1.15± 
b 0.21 

L.S.D 7.35 11.24 4.67 6.18 2.29 0.28 

*The different letters refer to a significant difference at (p≤0.05). 

*The same letters refer to non significant difference at (p≤0.05).  

 

 

 



3.4.4.Effect of oxidant-antioxidant markers  

The result in this study indicated that MDA in-group (2) showed a 

significant increase at (p≤0.05) compared with group (1) and other groups, 

groups (3,4 and 6) doesn't showed a significant different at(p0.05) compared 

with group (1) and between them, while group (5) showed a significant 

decrease at(p≤0.05) when compared with all groups, table (3-10). 

      The Cp in-group (2) showed a significant increase at (p≤ 0.05) in compared 

with group (1 and 6) and other groups, whereas groups (3) doesn't show any 

significant difference at (p0.05) when compared with group (1,2,4 and 5) and 

between them, group (6) showed significant decrease at (p≤ 0.05) in 

comparison with all groups, (table 3-10).  

Table (3-10) showed a significant decrease at (p≤ 0.05) in albumin level 

in group (2) compared with group (1) and all other groups, groups (3and 6) 

showed a significant increase at (p≤ 0.05) in comparison with groups (1,2 and 

5) and showed decreased significantly compared with group (4), group 

(4)recorded a significant increase  compared with group (1) and all other 

groups, group(5) don't showed any significant difference at (p0.05) when 

compared with group (1) but decreased significantly with groups (3,4 and 6). 

 

 

 

 

 

 

 

 

 

 

 



Table (3-10):-Effects of polyphenols extracted from (GSE) on oxidant-

antioxidant markers of hypercholesterolemic female rats (mean± SD). 

 

         Parameters 

Groups 

 

 

MDA(mg/dl) 

 

CP(mg/dl) 

 

Albumin(mg/dl) 

Group (1) 

Normal control 

3.56±0.49 b 0.51±0.04 bc 4.05 ± 0.28 c 

Group (2) 

HC-group 

6.98±2.86 a  1.28±0.59 a  2.65 ± 0.33 d 

Group (3) 

Normal+50 mg/kg of 

GSE 

2.33±0.54 bc 0.87±0.50 ab 5.48 ±0.43 b 

Group (4) 

Normal+100 mg/kg of 

GSE 

3.02±0.05 b 1.08±0.49 a 5.95 ± 0.61 a 

Group (5) 

HC+50 mg/kg of GSE 

1.65±0.72 c 1.14±0.66 a 4.38 ± 0.07 c 

Group (6) 

HC+100 mg/kg of GSE 

2.43±0.77 bc 0.30±0.14 c 5.31 ± 0.24 b 

L.S.D 1.25 0.46 0.36 

*The different letters refer to a significant difference at (p≤0.05). 

*The same letters refer to non significant difference at (p≤0.05). 

3.4.5 Effects on level of liver enzymes. 

The ALT in-group (2 and 5) does not showed any significant difference 

compared with group (1), whereas groups (3 and 4) showed significant 

decreases compared with all groups, but doesn't show  any   

Significant difference between them, group (6) showed significant 

increases compared with all groups, in table (3-11)       

 Table (3-11) indicated that AST in-group (2) increased significantly 

at(p≤0.05) when compared with group (1) and all other groups, whereas 

groups (3,4and 6) showed significant decreases compared with groups (1,2) 

but didn't showed any significant difference between them, group (5) showed 

significant decrease compared with group (1,2) showed a significant increase 

compared with other groups. 



Table (3-11):-Effects of extract (GSE) on liver enzymes of 

hypercholesterolemic female rats (mean± SD). 

 

 

            Parameters 

Groups 

ALT(U/L) AST(U/L) 

Group (1) 

Normal control 

45.0 ± 3.57 b 

 

164.50± 17.39 b 

 

Group (2) 

HC-group 

41.5 ± 1.76 bc 186.83 ± 4.75 a 

Group (3) 

Normal+50 mg/kg of GSE 

36.66 ± 5.68 d 84.0 ± 10.37 e 

Group (4) 

Normal+100 mg/kg of GSE 

38.83 ± 5.41 cd 107.16  ± 3.31 d 

Group (5) 

HC+50 mg/kg of GSE 

41.33±4.22 bc 151.5 ± 7.86 c 

Group (6) 

HC+100 mg/kg of GSE 

50.50 ±3.08 a 111.0 ± 2.09 d 

L.S.D 4.09  9.03 

*The different letters refer to a significant difference at (p≤0.05). 

*The same letters refer to non significant difference at (p≤0.05). 
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4.1 Plant extraction 

The results of this study showed that rosemary and grape seeds contains 

on (2, 1 g) respectively, from phenolic compound in each (20 g) of dry powder 

plant. Then qualitative tests were used to detection their compound. The result 

agrees with (Lo et al., 2002). It was founded that rosemary contains a variety 

of polyphenolic compounds including carnosol, carnosic acid, methyl 

carnosol, rosmarinic acid, ursolic acid, and many others. Approx- imately 5% 

of the dry weight of rosemary leaves is comprised of the phenolic diterpenes 

carnosol and carnosic acid (Zhu et al., 1998).  

On the other hand, regarding the result of qualitative tests on grape seeds 

agree with (Fan and Lou, 2004), it was found that grape seeds are rich in 

phenolic compounds such as anthocyanin, the glucosides of anthocyanidins, 

catechin, and gallic acid. Polyphenolics gene- rally contain two or more 

hydroxyl groups attached to a conjugated ring system such as a benzene ring. 

Polyphenols contribute to the overall antioxidant properties of grape and may 

have important health benefits, including possible preventative effects against 

cancer (Fan and Lou, 2004) and cardiovascular diseases (Zern et al., 2003; 

2005). Anthocyanins have been shown to protect against lipid per- oxidation 

and DNA damage in rat.  

Hepatoma cells in vitro, demonstrating potential anticarcinogenic 

properties (Lazzé et al., 2003). Flavanols, such as catechin, have demonstrated 

inhibitory effects on platelet reactivity in vitro, a property which may reduce 

the risk of cardiovascular disease (Pearson et al., 2005).  

4.2 Effects of polyphenols extracted from (Rosemary and Grapes 

seeds) on body weight. 

        The result showed a significant increase in the body weight in the second 

group (HC) when compared with the first group (control group) These results 

were consistent with the results of (Onyeike et al., 2012). who reported that 



there was a significant increase in the weight of the hypercholesterolemia rats 

after two weeks of feeding.  

The increase body weight in the second group, which results from intake 

of high fat diet and other metabolic disorders, is rising at an alarming rate and 

is becoming a major public health concern with incalculable social cost. 

Indeed, obesity facilitates the development of metabolic disorders such as 

diabetes, hypertension, and cardiovascular diseases such as stroke, 

osteoarthritis, apnea, some cancers and inflammation-bases pathology 

(Gonzalez et al., 2001). 

         The different in body weight in groups that treated with polyphenols 

extract is due to the role of phenolic compounds, which have the ability to 

reduce the synthesis of fatty acids and increase oxidation, which increases the 

mechanism of reducing fat in the body of animals, and also by increasing 

secretions of the bile because it activates the enzymes of cytochrome and thus 

reduce the level of cholesterol in body of animal (Carlo et al ., 1992). 

4.3 Effects of polyphenols extracted from (Rosemary and Grapes 

seeds) on the hematological parameters 

           The results indicated a significant decrease of Hb level in all group 

compared with group (1) and does not show any significant difference between 

this groups in the first experiment.  

This decrease due to the effect of phenolic extracts on the amount of 

iron, which is the basic material for building red blood cells (Hurrell et al., 

1999). Phenolic compounds released from food and vegetables during 

digestion are associated with iron in a complex form and thereby prevent iron 

from absorption by the body. This result agrees with (Abdulkarimi et al., 2011) 

who was found that the level of red blood cells and hemoglobin in chicken 

blood treated with plant extract (Mentha piperita) was low.  

These plants possess phenolic compounds that are composed of an 

aromatic ring and one or more groups of hydroxyl, which are associated with 



iron, a complex component that prevents the absorption of iron by the small 

intestine and also effects on its permeability. This result also was agreed with 

(Akdogan et al., 2004), but in the second experience there was a slight increase 

in Hb in groups that treated with phenolic compound. The reason may be due 

attributed mainly to its antioxidant ability or its immune system stimulatory 

effects (Scaglione et al., 2001).  

     The result showed the effects of extract (rosemary and grapes seeds) on 

PCV percentage in both experiments PCV percentage in the group (2) and 

other groups decreased as compared with group (1)  

     The low volume of hemoglobin in most groups leads to a decrease in red 

blood cells and therefore the reduced volume of blood cells compressed (PCV) 

if there is a direct relationship between them ( Ganong, 1990).  

This decrease due to the effect of some compound from extract on the 

secretion of the hormone erythropoietin from the kidney, which is the main 

catalyst for the production of red blood cells. (Akdogan, 2000) reported that 

the treatment of laboratory rats with plant extract cause toxic effects of renal 

tissue  Nephrotoxicity,  that the production of red cells occurs under the 

influence of stimulating the factor of erythropoietin,  that is excreted from the 

kidney (renal erythropoietin factor) clopulin is associated with the secretion of 

the liver to be (erythropoitin stimulating factor) which carries blood to the 

bone marrow and stimulates stem cells to produce blood cells and the inability 

of renal units to produce this hormone leads to renal anemia ( Akdogan , 2000).  

          The result showed the effects of extract (rosemary and grapes seeds) on 

MCV, MCH and MCHC did not differ significantly among the groups in both 

experiments when compared with controls group this result agrees with (Antai 

et al., 2009) who found that polyphenol has litter or non-effected on (MCV, 

MCH, MCHC). 



 The result from this study in the both experiments show that the effects 

of extract (rosemary and grapes seeds) on total WBC where showed that the 

group (2) records a significant decrease at (p≤0.05) in total WBC compared 

with group (1) and all other groups in. This significant decrease in total WBC 

may return to stress which cause by the animal's dosage where this result also 

was agreed with (Bouzidi et al., 2011). 

The increase in other groups in total WBC is compared with group (1). 

The result agrees with (Essien et al., 2012). It was found that the treatment of 

laboratory rats with water extract of some plants containing phenols such as 

Basil (Occimum basilicum) leading to an increase in the total number of white 

blood cells. Phenol was also found to be effective in stimulating the immune 

response and helps to produce white blood cells supportive of the body's 

natural mechanical defense (Wright, 2002). 

4.4 Effects of polyphenols extracted from (Rosemary and Grapes 

seeds) on the lipid profile 

4.4.1 Cholesterol 

The results in this study indicated a significant increase in TC in group 

(2) when compared with group (1) and all other group, this increase was due 

to rats were treated with daily high cholesterol diet for 30 days. These results 

were similar to the result of (Nishi et al., 2013) reported that more pronounced 

effect was found with low-dose chlorogenic acid than with high dose in 

elevated plasma cholesterol, while groups that treated with plant extracts 

showed a significant reduction in TC level; the reduced effect of plant extracts 

may be attributed to the possibility of containing compounds that may inhibit 

the hydroxymethyl glutaryl coA reductase enzyme responsible for the 

synthesis of cholesterol. Some phenolic compounds such as flavonoids inhibit 

the synthesis of hepatic cholesterol by inhibiting HMG-CoA reductase, the 



main enzyme that regulates the liver's cholesterol (Bok et al., 2000; Lee et al., 

2003).  

     The high content of saturated fatty acids in high cholesterol diet caused 

lipid metabolism disorder. Compared with control group (Chang et al., 2016). 

After treatment with polyphenolic extracted, the formation of fatty acids was 

inhibited, indicating that polyphenolic extracted inhibited the synthesis of fatty 

acids in rats, these results agree with those of (Su et al. (2017). This contrast 

may be related to different phenolic compounds and model systems.  

 

4.4.2 Triglycerides 

          The results indicated a significant increase in TG in group (2) when 

compared with group (1) and all other groups. While groups that treated with 

extract plant show a decrease in level of TG compared with group (2). 

 The reduction may be due to the role of the extracts in the activation of 

Lipoprotien lipase, which works to divide triglycerides into lipids that are 

absorbed by fat cells. The result was agreed with (Barbalho et al., 2011), where 

extracts of some plants containing phenolic compounds were found to reduce 

cholesterol and triglycerides in the serum of male laboratory rats. 

4.4.3 High-density lipoprotein  (HDL) 

             The results showed a significant decrease in the level of high-density 

lipoproteins in group (2) at (p≤0.05) compared with group (1), this due to most 

important of which increase the effectiveness of cholesterol ester transfer 

protein which transfer cholesterol ester from HDL to VLDL leaving the HDL 

rich in glycerides and less affinity to (Apolipoprotein A). The major 

component protein of HDL and remain free which facilitates filtered by the 

kidney and resultant changes in the liver function, which leads to the inhibition 



of the production of (Apo A) (Giubergl, 1996). The results showed a 

significant increase in the level of high-density lipoprotein (HDL) in the 

groups treated with rosemary extract compared with groups (1 and 2), and in 

second experiment most of the results were stable compared to control group 

(1).  

       This may be due to the fact that phenolic compounds, especially 

flavonoids, activate lecithin acyl transferase (LCAT), which combines free 

cholesterol with high-density proteins and thus raises HDL in blood (Ghule, 

2006). That phenols have increased the effectiveness and activation of the 

enzyme lipoprotein lipase and this enzyme participates in the metabolism of 

high-density lipoproteins (Hemilä, 1992) 

4.4.4 Low-density lipoprotein (LDL) 

    The results in this study indicated a significant increase in TG in group (2) 

when compared with group (1) and all other group in  both experiments, this 

increase was due to rats were treated with daily high cholesterol diet for 30 

days, this agree with (Endo et al ., 1999) 

The results in both experiments showed a significant decrease level of 

LDL in groups that treated with (rosemary and grape seed) compared with 

group (2). The decrease of  LDL levels that reported in this study was 

compatible with finding of  (Nishi et al., 2013). On the other hand, several 

studies have confirmed the predominant phenolic compounds inhibited LDL 

oxidation the strong antioxidant activity of chlorogenic acid toward LDL 

(Nardini et al., 1995; Rice-Evans et al., 1996). Other phenolic components 

such as caffeic acid have also been reported to be active inhibitors of human 

LDL oxidation (Nardini et al., 1995; Rice-Evans et al., 1996; Teissedre et al., 

1996). 



       Polyphenols were shown to exhibit strong antioxidant properties that 

could protect LDL from oxidation (Vinson et al., 2001). In a rat model, caffeic 

acid spared vitamin E and enhanced the resistance of LDL towards oxidative 

stress (Nardini et al., 1997). Also, polyphenols can activate paraoxonase 

enzyme that runs inhibition of oxidized LDL uptake by the cells. 

The best reduction of LDL level in group that treated with extracted 

rosemary this due to extract of rosemary causes a decrease in the level of 

cholesterol in the serum and consequently LDL does not transfer cholesterol 

from liver to tissue through blood, and this leads to the decrease of LDL level 

in blood.  This effect might be related to the antioxidative properties of 

rosemary this agree with (Block and Mead, 2003).   

Also, extract of rosemary in the first experiments was the best effect in 

group (3) and of course in group (4) leads to the decreasing in the level of 

VLDL.  

The decrease may be due to antioxidant effect of caffeic acid and its 

derivatives such as rosmarinic acid, which are among phytochemical 

constituents of rosemary leaves (Al-Sereiti et al., 1999) or because dried 

rosemary leaf powder might change the rate of fatty acids oxidation in the liver 

and reduced the rate of triglycerides biosynthesis in rats. Also rosmarinic acid 

or carnosic acid (derived from rosemary) inhibited LDL oxidation in a dose 

dependent manner as reported by (Fuhrman et al ,. 2002). 

This reduce in general groups is because extract of rosemary and Grapes 

seeds reduces the triglycerides level in the blood, therefore VLDL level is 

reduced because VLDL contains a large proportion of triglycerides, the result 

agrees with (Barbalho et al., 2011).  

Atherogenic  index  level has given  the best effect of extract of 

rosemary and Grapes seeds in both experiments  after  treatment  was in group 

(4 and 6 ) in case of the first experiments,  while in the second experiments the 



best effect were in group (3 and 4 ), this may be due to the effect of rosemary  

on HDL and LDL where the rosemary and grapes seeds  decrease LDL and 

increase HDL and this  leads  to a  decrease  in the level of atherogenic index, 

the result agrees with (Howell et al., 1998; Abdulkarim et al., 2012). In 

addition, polyphenolic extracts  of  red wine have antiatherogenic properties ( 

Vinson et al.,2001). 

4.5 Effects of polyphenols extracted from (Rosemary and Grapes 

seeds) on oxidant-antioxidant markers  

        Monounsaturated daldehyde (MDA) is known as the final product of the 

lipid oxidation process by converting lipid peroxid to unsaturated fatty acids 

to daldehyde monons, which reflects cases of increased free radical generation 

and oxidative stress, it has the ability to interact with proteins and phosphorus 

fats, causing a change in its properties and function (Najjar, 2010).  

     The results of the present study showed increase the level of MDA and CP 

in group (2) and a slight decrease in the level of MDA and CP in most of 

groups that treated with plant extracted in experience, MDA is a general 

biomarker of biological oxidative stress (Kadiiska et al., 2005).  

The increase of MDA levels that has been reported in the present study 

in group (2) agrees with the results of (Hung et al., 2006), the high level of 

MDA referring to the increase in the generation of free radicals which leads to 

increased (LPO) that back to analysis phospholipids by phospholipase which 

is produced arachidonic acid that forms reactive oxygen species, detrimental 

aldehyde, free radical and MDA (Adibhatla et al., 2003), and the increase in 

the concentration of serum ceruloplasmin in group (2) was probably due to 

catalysis of the liver cells synthesis of Cp against iron overload status (Tobe 

et al., 2002) and elevation in serum copper level (Butris and Ashood, 1996) as 

a defiance function. 



Moreover, Phenol compounds act to reduce fat oxidation because they 

are effective antioxidants by inhibiting the formation of effective oxygen 

varieties and preventing the formation of free radicals. In addition, phenolic     

compounds, especially Flavonoids, reduce the level of the antioxidant 

enzymes such as Lipogenase, Myeloperoxidase, Xanthine- oxidase, NAD (P) 

H oxidase, Cytochrome enzymes P-450) (Evans et al., 1996; Amorati et al., 

2006; Cetkovic, 2008). This leads to a reduction in the level of MDA and CP 

and the result was agreed with (Pakdeechote  et al., 2011), It was pointed out 

that the extract of mint plant Mentha cordifolia showed a significant decrease 

in the level of (MDA) in the serum of laboratory rats.     

      The cause of the decline is due to the presence of phenolic compounds in 

this extract, extract (rosemary and grape seeds)leaves high quantities of 

phenols flavonoids and flavons, which give the plant an important protection 

against the risk of radiation because these compounds are considered natural 

antiperspirants and works to inhibit free radicals this agree with (Samarth & 

Samarth, 2009). Flavonoids are natural antioxidants which give the body 

protection from the excessive oxidation of fat and fat proteins, production of 

atherosclerosis (Fuhrman et al., 2002).  

This result agreed with (Al-Ghazi et al., 2010)   in MDA and CP levels 

in diabetic rabbits after treatment with phenolic extracts of green tea, grape 

seeds and pomegranate seeds. 

  The albumin is a type of blood protein that is made in the liver. It 

makes up about 60% of the total blood proteins. It keeps fluid from leakage 

from blood vessels to tissue. It also nourishes tissues. It transfers hormones, 

vitamins, and ions as calcium ions throughout the body, and the concentration 

of albumin in the blood indicates the state of liver function and the nutritional 

status. The results in most of group (3,4,5 and 6) in both experiments were 

close   at (p≤0.05) in comparison with group(1). This result was agreed with 

(Al-Ghazi et al., 2010; Najjar, 2010).   



4.6 Effects of polyphenols extracted from (Rosemary and Grapes 

seeds) in the liver enzymes  

       The results in both   experiments showed a significant increase in the 

2ALT and   AST activity in group (2) in comparison with group (1) and all 

other groups, it is known that the rises of AST and ALT   activities in serum 

are attributable to the damaged structural integrity of the liver, because these 

enzymes have intracellular localization and are released from liver into 

circulation after cell damage (Song et al., 2004). 

          The results in both experiments showed that the groups treated with 

extract rosemary and grapes seeds showed a significant stability   in the level 

of AST and ALT enzymes compared with control group.  

        Foods rich in antioxidants, have also been proposed as a tool to prevent 

liver damage (Morisco et al., 2008). It is generally assumed that these 

antioxidant compounds may  scavenge  free radicals and regulate the activity 

and/or expression of certain enzymatic systems implicated in relevant 

physiological  processes  like  the  metabolism  of xenobiotics  in  the  liver  

(Singletary  and  Rokusek, 1997;  Subbaramaiah  et  al.,  2002). Synergistic 

interactions amongst the antioxidants present in the grapes seeds  and  

rosemary might reduce  serum ALTand  AST  levels  (Sotero-Féliz  et  al.,  

2002 ). 

 The  hepatoprotective  action of  extract  grapes seeds  and  rosemary   

reported in the present study  is  similar to that obtained by  (Abdel-Wahhab  

et  al.,  2010;  Cayir  et  al.,  2011) the  mechanism of hepato protection of 

extract  grapes seeds  and  rosemary   is  assumed  to  be through  the activity  

of cytochrome  P450  enzymes  in  the  rat  liver  microsomes  (Kim  et  al.,  

1997).  

The mechanisms which provide   grapes seeds  and  rosemary 

hepatoprotective effects are closely attributed  to  antioxidation  properties  



grapes seeds  and  rosemary which enhances  the  antioxidant  defense 

mechanism  (Kim  et  al.,  2011)  and also   increased  self-antioxidant enzyme  

activities  of  superoxide  dismutase, glutathione  reductase, glutathione  

peroxidase ,   catalase, glutathione-Stransferase, and heme oxygenase-1 in the 

aged-rat liver (Ramesh  et al.,  2012). 

Hepatoprotective plants contain a variety of chemical components such 

as phenols, flavonoids, xanthenes, glycosides saponins, and terpenes (Bhawna, 

2009). Grapes seeds and rosemary    have antioxidant activity as they contain 

phenolic acids and flavonoids, these properties of grapes seeds and rosemary 

are thought to provide many beneficial preventative effects against organ 

damage (He et al., 2012; Ramesh et al., 2012). 
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Conclusions 

 
 

The present study included the following conclusions: 

1. Both Rosemary and Grapes seeds have important role in reducing 

hypercholesterolemia. 

2. Both Rosemary and Grapes seeds have an effect on increasing body 

weight. 

3. Both Rosemary and Grapes seeds have a positive effect on 

hematological parameters. 

4. Both Rosemary and Grapes seeds have a positive effect on biochemical 

parameters of male rats, which include: 

        a- Lipid profile 

        b- Oxidant and antioxidant.  

        c- Liver enzymes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Recommendations 

 

 

 

 

The following can be recommended for the next studies: 

1. Recommend patients with high hypercholesterol to eat (Rosemary and 

Grapes) 

2. Study of other parts of this plant such as steam and root. 

3. Study of more biological activities for these extracts such as anti-

inflammatory, antifungal and antivirus. 

4. Further works are needed to study the effect of these extracts as a 

hypoglycemic and hypotension. 

5. Study the effect of rosemary and grape seed on histological change such 

as liver. 
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 الخلاصة

 

هدفت الدراسة الحالية إلى التعرف على تأثير المركبات الفينولية المستخلصة من         

Rosmarinus officinalis L   وVitis  vinifera  في بعض العاييرالدموية والمعايير البيوكيميائية

 .لإناث الجرذان الطبيعية والمصابة بارتفاع الكولسترول

( غم, اما اعمارها 210-180تراوحت اوزانها مابين )الجرذان الناضجة اناث من  60استخدمت 

البيت الحيواني  قسم علوم الحياة / كلية  يوم, في 30( اسبوعا, فترة التجربة كانت 12-10فكانت بين )

العلوم / جامعة ذي قار في ظل الظروف القياسية لدرجة الحرارة, الضوء ,التغذية وتتضمن الدراسة 

 :تجربتين رئيسيتين

( من الجرذان الناضجة تم تقسيمهن عشوائيا إلى ست مجموعات متساوية, كل 36) -التجربة الأولى:

مل  0.5( جرذان, تم معاملة المجموعة الأولى )السيطرة السالبة( فمويا مع )6) مجموعة تتكون من

كلوريد الصوديوم(, المجموعة الثانية )مجموعة  %0.9حيوان( من محلول ملحي فسيولوجي طبيعي )/

, نظام غذائي عالي الدهون(, تم معاملة المجموعتين Hypercholesterolemic -السيطرة الإيجابية

( ملغم / كغم من 100و  50مل / حيوان( من ) 0.5لرابعة )المجموعات الطبيعية( فمويا مع )الثالثة وا

 (Rosmarinus officinalis المستخلص الفينولي على التوالي. تم معاملة المجموعتين الخامسة )

مل / حيوان( من  0.5يوم( فمويا مع ) 30والسادسة )المجموعات المصابة بارتفاع الكولسترل لمدة 

. ( المستخلص الفينولي على التواليRosmarinus officinalis( ملغم / كغم من ) 100و  50)

 يوما.  30وكانت مدة المعاملة 

الجرذان الناضجة تم تقسيمها عشوائيا إلى ست مجموعات متساوية, كل    ( من24) -التجربة الثانية:

مل /  0.5لسيطرة السالبة( فمويا مع )تم معاملة المجموعة الأولى )ا ,جرذان( 6مجموعة تتكون من )

كلوريد الصوديوم( استخدمت هذه المجموعه  %0.9حيوان( من محلول ملحي فسيولوجي طبيعي )

, النظام الغذائي عالي الدهون( HC -في كلا التجربتين, المجموعة الثانية )مجموعة السيطرة الإيجابية

 0.5املة المجموعات الثالثة والرابعة فمويا مع )( استخدمت هذه المجموعه في كلا التجربتين , تم مع

( الفينول من المستخلص على    Vitis  vinifera( ملغم / كغم )100و  50مل / حيوان( من )

 30وتم معاملة المجموعات الخامسة والسادسة)المجموعات المصابة بارتفاع الكولسترل لمدة .التوالي

( الفينول من    Vitis  vinifera( ملغم / كغم )100و  50مل / حيوان( من ) 0.5يوم(   فمويا مع )

 يوما.  30وكانت مدة المعاملة  .المستخلص على التوالي

تم تحديد وزن الجسم للحيوانات في جميع المجموعات في اليوم الأول واليوم الأخير من التجربة في 

جمع عينات الدم و قياس معاملات نهاية الفترة التجريبية, وتم تشريح ستة مجاميع من كل تجربة وتم 

(, الدهون TC,ومستوى الكولسترول ) (Hb, PCV, MCV, MCH, MCHC and WBC)الدم

(, LDL(, البروتينات الدهنية منخفضة الكثافة )HDL(, البروتينات الدهنية عالية الكثافة )TGالثلاثية )

( MDAومستوى مالونديالدهيد )(,وعامل التصلب,  vLDLالبروتينات الدهنية منخفضة الكثافة جدا )

 (.AST و ALT(, وانزيمات الكبد )alb(, الألبومين )CPمين )زسيرولوبلا



في وزن الجسم في المجموعة الثانية (P≤ 0.05) أظهرت النتائج في الدراسة الحالية زيادة معنوية عند 

مقارنة مع ( p0.05اميع الاخرى فروقا معنوية )(, في حين لم تظهر المج1مقارنة مع مجموعة)

 .مجموعة السيطرة

في المجموعة الثانية  WBCو  HB ,PCVفي كل من  (P≤ 0.05) سجلت النتائج انخفاضا معنويا

بشكل واضح   (MCV, MCH, MCHC)مقارنة مع مجموعة السيطرة بينما لم تظهر هذه المعاملات

ام المستخلصات النباتية   ( في جميع المجموعات التي تم معاملتها باستخدp0.05فروقات معنوية)

 )بذور العنب والروزماري(.

وعامل  vLDLو LDLفي الكوليسترول والدهون الثلاثية و (P≤ 0.05) كما لوحظ وجود زيادة معنوية

( في المجموعة الثانية مقارنة مع المجموعة ALTو  ASTوانزيمات الكبد ) MDA ,CPالتصلب ,

هذه المعاملات بشكل ملحوظ في جميع المجموعات المعالجة  (P≤ 0.05)معنويا  وانخفضتالسيطرة 

 بالمستخلصات النباتية )بذور العنب و روزماري(

 (P≤0.05)عند مستوى معنوية      Albو  HDLفي نفس الوقت سجلت النتائج انخفاضا معنويا في 

 (P≤ 0.05)ويافي المجموعة الثانية مقارنة مع جميع المجموعات, في حين زادت هذه المعاملات معن

 .نبات )بذور العنب وروزماري(مستخلص   عند معاملة الحيوانات مع
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