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التأثير المحتمل لمسحوق ومستخمص أوراق الزيتون عمى الفئران المصابة 
توسينر المستحس بالأستربتوز بالسك  

، هند محمد عمىد.   زينب سيد أحمد أحمد د.   
قتصاد المنزلى ـ التغذية وعموم الأطعمة ـ كمية التربية النوعية ـ جامعة أسيوطقسم الا  

 الممخص العربى
تهدد ه هددلد اس  الددد اسددت   الددد تددمست  صلددراق اصلددتن ع ىا اق اس تتددان   دد  ل ددا   

اسلدددد   ااسصلددددترث  االددددود ايلت  تا اتالددددتنا تددددم ت لددددتم اسفئدددد ان  اسفئدددد ان اسص دددد  د  صدددد  
فئددد انا ا  ادددت اسفئددد ان صدددن  6اسصلدددتن صد اسددد  لدددت صلصا ددد تت  دددل صلصا دددد ترتدددا    ددد  

اسصلصا د اياس  تصسل اسصلصا د اسض  ود اسل س دا ا  ادت اسفئد ان صدن اسصلصا دد اسس اتدد اهدت 
 54 االددود ايلت  تا اتالددتن  ل  ددد    اسصلصا ددد اسضدد  ود اسصال ددد اسص دد  د  صدد   اسلدد
هدت اسفئد ان اسص د  د   سلد    6ت  4ت  5ت  3ص لم /  لم صن ا ن اسفم ا ا  ات اسصلصا  ت 

ل  ددد ت  ااستدددت الدددتن م فتهددد  ااستدددت  اسلدددت  االدددود صلدددراق اصلدددتن ع ىا اق اس تتدددان
لدددد تدددمست  لددد ام /  لدددمت   ددد  استدددااستا تدددم   ا 3ت  1٪؛  4٪ ت  5,4صانفضدددد ا  ستدددد اهدددت 

صلددراق اصلددتن ع ىا اق اس تتددان   دد  صلددتا  اسل ا ددا  ا هددان اسدد م ااىدد ئه اس  دد  ااس  دد  
 ا ا ة اس م ىتض ا  لسك تم ت  ت   ع  اسص    ت اساشدود فدت ىا اق اس تتدان   لدتن ام لهد  

اسدددتر تل اس  اصدد تال افت  دد ست اس فدد  ة ىىهدد ت اساتدد ئا ىن صلددتن ع ااتسدد اال يا اق اس تتددان 
 ست  ت ات اسصنت فد ا   اس  ر اث اانف     ت  اصعاا  فت ال د اسل ا ا  فت اسد ما  دلسك  

ىد ئه ا اانف   فت  هان اس مت اس  اتتا ت اس  تددت صلدتات ت اس استلدت ال ااسد هان اسس،ستددت ا 
ااىد ئه اس  د  لاستا تد  ت رصد  استا تدك ااس  تد تتاتنة ا دا ة  ALP) ت ASTت (ALT اس  د 

الدددتن ام  لدددتات ت ب ت دددد صدددن اسصلدددتات ت اسو تعتددددا تص دددن ىن تن دددع اساتددد ئا ىناسددد م اسددد  ص
ىىهدد  اشدد وض  صضدد  ضا   تفدد ي صلددتا    لددمت/لددم  3صلددتن ع ىا اق اس تتددان ن  ددد ت  تدد  

ايلت  تا اتالدتنت صصد  ب دل  ل   اس م فدت اسفئد ان اسص د  د  صد   اسلد   ااسصلدترث  االدود
ل ة ااشد و اسرص تدد صاهد  اترلدن استاتتد ات اسص ت ودد  صد   صن الآس   اسض  ة س،لتل  د سلأ 

 .اسل   ات لع لسك   ل ب ارتاائه     اسع ت  صن اسص    ت اساشود  تاسالتض 
 الكممات المفتاحية

اسفئ ان اسص   د   سل  ت ىا اق اس تتان اصلتن  هت اسص    ت اساشودت استر ستل 
 اس تصت ئتد اسرتاتدا
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Potential Effect of Olive Leaves Powder and its Extract 

on Streptozotocin-Induced Diabetic Rats 
Hend M. Ali

 
and Zeinab Sayed Ahmed Ahmed 

Abstract 

The present study aimed to evaluate the effect of olive (Olea 

europaea) leaves powder and its extract on streptozotocin (STZ)-

induced diabetic male rats. The experimental rats were divided into 

six groups; each group contained 6 rats. Rats of the first group served 

as normal control. Rats of the second group were diabetic control 

(STZ at a dose of 45 mg/kg bw.) and served as positive control. The 

3, 4, 5 and 6 groups were diabetic rats, treated with olive leaves 

powder (OLP) and extract (OLE) at low and high doses 2.5 % & 5% 

and 1 & 3 g/kg; respectively. Effects of olive leave treatment on 

glucose, plasma parameters, liver, kidney functions and blood picture 

markers were determined. Also, some active compounds in olive 

leaves were determined using HPLC techniques. The results showed 

that the olive leaves ethanolic extract (OLE) of variety exhibited at 

termination, a significant reduction in blood glucose. The OLE 

tended to reduce plasma total proteins, cholesterol, triglycerides 

levels, liver functions (ALT, AST & ALP), kidney functions (urea, 

uric acid & creatinine) and blood picture toward the normal levels. It 

could be concluded that, the OLE showed an anti-hyperglycemic 

activity on STZ-diabetic rats, minimized the adverse effect of 

oxidative response, protective activity and improves changes 

associated with diabetes probably due to containment of many 

potentially bioactive compounds. 

 

Key words 

Diabetic rats, Olive leaves and extract, Active compounds, 

Biochemical analysis. 
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INTRODUCTION 
Diabetes mellitus (DM) is defined as a metabolic disorder of 

multiple etiologies characterized by chronic hyperglycemia with 

disturbances of carbohydrate, protein and lipid metabolism obtaining 

from defects in insulin action, insulin secretion, or together (Salam, 

2014). The majority of clinical diagnosis of diabetes is indicated by 

the presence of symptoms such as polyuria, unexplained weight, and 

polydipsia loss, and is allowed by measurement of abnormal 

hyperglycemia (World Health Organization and International 

Diabetes Federation 2006). The World Health Organization (WHO) 

expected that, over 300 million people worldwide will have DM by 

the year 2025 (Park et al., 2011). 

Moreover, DM can be induced by selective destruction of 

insulin-producing b-cells of the pancreas with a single, rapid 

injection of streptozotocin (STZ), a glucose moiety with a reactive 

nitrosourea group which obtained from the mold such as 

Streptomyces griseus. STZ has been used as diabetogenic factor in 

experimental animals (Emordi et al., 2016). 

Medicinal plants have usually an important source for finding 

new remedies for human health problems. Traditionally, numerous 

plants have been recommended for treatment of DM. Additionally, 

many researchers studied the effect of many plants on anti-diabetics 

(Ghorbani, 2013). 

 The olive tree (Olea europaea, L.), family: Oleaceae and 

especially, its leaves have been used for the treatment of many 

diseases in traditional remedies in European and Mediterranean 

coast, as well as in Argentina, Saudi Arabia, Java, Norfolk Island, 

California and Bermuda (Abd El-Rahman, 2016). 

The leaves of the olive plant (Olea europaea, L.), have been 

used for centuries in folk medicine to treat diabetes. Previous reports 

on olive leaves extract (OLE) have demonstrated hypoglycemic, 

hypotensive, antimicrobial and antioxidant activities (Sarbishegi et 

al., 2017). 

Soliman et al., (2019) reported that OLE has a potential to 

inhibit hyperglycemia and oxidative stress induced by diabetes. In 

addition, our results suggest that administration of OLE may be 

helpful in the protection against diabetes associated male 
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reproductive disorders through up-regulating P450scc and 17b-HSD 

expression and via the enhancement of the antioxidant capacity. 

Ben Salah et al., (2019) mentioned that the administration of 

OLE significantly decreased glucose and increased insulin levels in 

diabetic rats when compared with diabetic control group. This 

decrease could be due to the loss or degradation of structural proteins 

that were known to contribute to the body weight and impairment in 

insulin action in the conversion of glucose into glycogen and 

catabolism of fats. We noted an increase in body weight in OLE-

treated groups. Again, administration of OLE (100 mg/kg) had 

prevented the reduction in body weight on 21
st
 day in diabetic rats. 

Moghaddam et al., (2013) investigated the effect of oral 

consumption of olive leaves on serum glucose level and lipid profile. 

Results showed that long-term oral consumption of olive leaves by 

streptozocin-induced diabetic rats has hypoglycemic effect, decreases 

serum triglyceride, total cholesterol and LDL-c and increases HDL-c 

level. 

The hypoglycemic effect of olive leaves powder is presumably 

due to an increase in glucose consumption by the peripheral tissues. 

Olive leaves powder causes glucose consumption maintenance, 

probably due to continuing the response to insulin and inhibition of 

intestinal absorption of glucose (Pari and Saravanan, 2002).  

Eydi et al., (2004) found that olive leaves alcoholic extract 

leads to a decrease in serum glucose level and an increase in serum 

insulin level in diabetic rats, but no effect was seen on healthy 

animals. 

Jamei et al., (2009) working on healthy and alloxan-induced 

diabetic rabbits for 4 months, found that hypoglycemic and 

antioxidant properties of olive leaves powder were approved and 

long-term administration of olive leaves led to a decrease in lipid 

peroxidation products like MDA. 

Al-Attar et al., (2019) studied the effect of olive (Olea 

europaea) leaves extract on streptozotocin (STZ)-induced diabetic 

male rats. The results indicated that the obtained results confirmed 

that the protective effects of olive leaves extract on diabetic rats, due 

to the antioxidant activities and their active compounds. 



 

269 

 0202 يوليوـ والعشرين  التاسعـ العدد  السادسالمجمد 

 مجلة البحوث في مجالات التربية النوعية

This work was conducted to study the effect of different 

concentrations 2.5 & 5% OLP and 1 & 3 g/kg OLE on biological 

and biochemical changes of diabetic rats.  

 

Material and Methods 
Materials 

Olive leaves 

Commercially fresh olive leaves (O. europaea) were 

obtained from the local farm El- Salheia City, El-Behara 

Governorate, Egypt in August 2019 from local market at Cairo 

Governorate, Egypt.  

Chemicals and kits 

Pure white crystalline cholesterol powder and saline 

solutions were purchased from SIGMA Chemical Co., (USA). 

Casein, cellulose, choline chloride powder, and DL-methionine 

powder, were obtained from Morgan Co. Cairo, Egypt. Chemical 

kits used in this study (TC, TG, HDL-c, ALT, AST, ALP, urea, 

creatinine, serum protein) were obtained from Al-Gomhoria 

Company for Drugs, Chemical and Medical Instruments, Cairo, 

Egypt. Folin-Ciocalteu reagent and standard substances including 

gallic acid, caffeic acid, oleuropein, protocatechuic acid and p-

coumaric acid were purchased from Sigma Chemical Company 

(St. Louis, USA), synergic acid, ferulic acid, rutin and Quercetin 

from SIGMA Chemical Co., (USA). All reagents and standards 

were prepared using Milli-Q deionized water (Millipore, Bedford, 

USA). All other chemicals and reagents were of analytical reagent 

grade and purchased from Al-Ghomhoria Company, Egypt. 

Experimental animals 

A total of 36 adult normal male albino rats Sprague 

Dawley strain weighing 140 ±0 g was obtained from Vaccine and 

Immunity Organization, Ministry of Health, Helwan Farm, Cairo, 

Egypt. 

Methods 

Drying and extraction of olive leaves  

Fresh leaves of olive were directly collected from the 

local farm El- Salheia City, El-Behara Governorate, Egypt. The 

leaves were thoroughly washed and dried at room temperature and 

ground to a fine powder using an air mill, high speed mixture 
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(Molunix, Al-Araby Company, Benha, Egypt) and then serving as 

powder size. The fine quality of dried leaves was kept in dry 

plastic container until use for extract processes. The ground leaves 

(1000 g) were extracted to exhaustion by percolation at room 

temperature with 90% ethanol and the extract was evaporated 

under reduced pressure to leave 160.82 g of the total extract. 

Additionally, the extract was stored in a refrigerator for 

subsequent experiments, according to the method described by 

Soliman et al., (2019). 

Determination of phenolic compounds 

Extraction, separation and quantification of phenolic 

compounds were determined according to the method described 

by Goupy et al., (1999). The HPLC system Perkin Elmer PE200 

was composed of a binary pump, a column thermostat and an auto 

sampler. The mass spectrometer used was a 3200QTRAP MS/MS 

with ESI ionization (Applied Biosystems / MDSSciex, Foster 

City, USA). The experimental conditions where: Mobile phase A: 

50%acetonitrile, 50%aceticacid (0.5%); mobile phase B: 2% 

acetic acid; gradient elution: 0 min 30% A,70%B; 10min 30% 

A,70%B; 30min100% A,0% B;35 min 100%A, 0% B; 

40min30%A, 70% B for reconditioning of the system; flow rate: 

0.7 mL/min; injection volume: 20 µL; ionisation: ESInegative; 

dwell time 50 ms; multi plereaction monitoring (MRM) 

transitions:gallic acid 169/125, dihydroxybenzoic acid153/109, 

sinapic acid 223/164, vanillic acid 167/123, caffeic acid 179/135, 

quercetin 301/151, chlorogenic acid 353/191, ferullic 

acid193/134, p-coumaric acid 163/119. Stock solutions of 

standards were diluted in the mobile phase to obtain working 

standard solutions. Concentrations of the compounds were 

calculated from chromatogram peak areas on the basis of 

calibration curves. The method linearity was assessed by means of 

linear regression of the mass of compounds injected vs. its peak 

area. All solvents were of HPLC grade and were filtered and 

degassed before use. 
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Induction of diabetics  

DM was induced by a single intraperitoneal (ip) injection 

of freshly prepared STZ (Sigma-Aldrich Corp, St. Louis, MO, 

USA) in ice-cold citrate buffer (0.1 M, pH 4.5) at a dose of 45 

mg/kg according to Mestry et al., (2017). Seventy-two h after 

STZ injection, DM induction was confirmed by determination of 

FBG levels in blood samples collected from the tail vein using a 

blood glucose meter (Accu-Check Performa, Roche Diagnostic, 

Germany). The fast blood glucose (FBG) levels over than 200 

mg/dl were considered as diabetic model rats.                        

Experimental design 

Thirty-six adult male white albino rats, Sprague Dawley 

Strain, 10 weeks’ age, weighing (140±10g) were used in this 

experiment. All rats were fed on basal diet (casein diet) prepared 

according to AIN (1993) for 7 consecutive days for adaptation. 

After this adaptation period, rats were divided into 6 groups, six 

rats per each as follows:  

Group (I): rats fed on basal diet as negative control.  

Group (2): injected with streptozotocin at dose of 45 mg/kg were 

fed on standard diet only without any treatment and used as a 

positive control group. 

Group (3): group diabetic rats fed on olive leaves as powder 

by 2.5% of diet.  

Group (4): group diabetic rats fed on olive leaves as powder 

by 5% of diet. 

Group (5): group diabetic rats fed on the olive leaves 

extract 1.5 g/kg of body weight.  

Group (6): group diabetic rats fed on the olive leaves 

extract 3 g/kg of body weight.  

During the experimental period, the experiment 

continued for 28 days, at the end of the experimental period 

each rat weight separately then, rats are slaughtered, and 

blood samples collected.  

Blood sampling 

After fasting for 12 hours, blood samples were obtained 

from hepatic portal vein at the end of each experiment. Two kinds 

of blood samples were taken. The blood samples were collected 

into a dry clean centrifuge glass tubes and left to clot in water bath 
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(37°C) for 30 minutes, then centrifuged for 10 minutes at 4000 

rpm to separate the serum, which were carefully aspirated and 

transferred into clean cuvette tube and stored frozen in deep 

freezer till analysis according to method described by Schermer 

(1967). 

Biochemical analysis 

Determination of blood glucose 

Serum glucose was measured using the modified kinetic 

method according to Kaplan (1984) by using kit supplied by spin 

react. Spain. 

Liver functions  

Determination of Alanine Amino Transferase (ALT) 

 ALT activities were measured in serum using the 

modified kinetic method of Hafkenscheid (1979) by using kit 

supplied by Human, Germany. 

Determination of Aspartate Amino Transferase (AST) 

AST activities were measured in serum using the modified 

kinetic method of Henry (1974) by using kit supplied by human, 

Germany. 

Determination of serum Alkaline Phosphatase (ALP): 

Determination of serum ALP was carried out according to 

the method of Moss (1982). 

Kidney functions  

Determination of urea nitrogen 

Urea was determination in serum using the modified 

kinetic method or liquicolor of Patton and Crouch (1977) by 

using kit supplied by Human, Germany. 

Determination of creatinine 

Serum creatinine was measured using the modified kinetic 

method according to Schirmeister (1964) by using kit supplied by 

Human, Germany. 

 

Determination of uric acid 

Serum uric acid was measured using the modified kinetic 

method according to While et al., (1970) by using kit supplied by 

Human, German. 

Lipids profile 

Determination of Total cholesterol (TC) 
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Serum cholesterol was measured using the modified 

kinetic according to Richmond (1973) by using kit supplied by 

Hu Germany. 

 

Determination of Triglycerides (TG) 
Serum triglycerides (TG) were measured using the 

modified kinetic method according to the method described by 

Fossati and Prencipe (1982) by using kit supplied by Spinreact, 

spain. 

Determination of High-Density Lipoprotein cholesterol (HDL-

c) 

Serum high density lipoprotein cholesterol (HDL-c) was 

measured using the modified kinetic method according to Allain 

(1974) by using kit supplied by Human, Germany. 

Determination of Very Low-Density Lipoprotein cholesterol 

(VLDL-c)  
Serum very low-density lipoprotein cholesterol (VLDL-c) 

was calculated as mg/dl according to Lee and Nieman (1996) 

equation: 

VLDL-c Concentration mg/dl = TG/5 

Determination of Low-Density Lipoprotein cholesterol (LDL-

c) 

Serum low density lipoprotein cholesterol (LDI-c) was 

calculated as mg/dl according to Castelli et al., (1977) equation: 

 

LDL Concentration mg/dl = Total Cholesterol – HDL-c – 

VLDL-c 

Determination of HGB, PLT, RBC and WBC: 

    The concentration of hemoglobin (HGB), Platelets (PLT), red 

blood cell count (RBC) and white blood cell counts (WBC) were 

estimated according to the method described by Decie and Lewis 

(1998). 

Statistical analysis 

The data were analyzed using a completely randomized 

factorial design (SAS, 1988) when a significant main effect was 

detected; the means were separated with the Student-Newman-

Keuls Test. Differences between treatments of (P≤0.05) were 
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considered significant using Costat Program. Biological results 

were analyzed by One Way ANOVA. 

 

Results and discussion 
Identification of phenolic compounds of olive leaves by HPLC 

Data given in Table (1) showed the identification of phenolic 

compounds of olive leaves. It is clear to notice that the highest 

phenolic compounds of olive leaves recorded for oleuropein, gallic 

acid and rutin. The values were 48.70, 2.35 and 1.61 mg/g DW; 

respectively. While, the lowest value recorded for ferrulic acid, 

synergic acid and quercetin. The values were 0.03, 0.07 and 0.40 

mg/g DW; respectively. These results are in agreement with 

Ghomari et al., (2019), they reported that dried olive leaves in 

ethanol resulted in the higher yield of phenolic compounds and 

flavonoids in term of total contents of these compounds and also 

demonstrated by the variety of phenolics identified by HPLC 

method. Also, Cumaoglu et al., (2011) reported that the major 

compound of olive leaves extract (OLE) identified by LC-MS was 

the anti-diabetic secoiridoid glycoside oleuropein (14%). Oleuropein 

was identified via its MS spectra in both positive and negative mode. 

All compounds were identified by compare their MS data with 

literature.           

Effect of olive leaves powder and its extract on glucose level of 

diabetic rats 

Data presented in Table (2) results show the mean value of 

glucose level (mg/dl) of diabetic rats fed on various diets. It could be 

noticed that the mean value of glucose level (mg/dl) of control (+) 

group was higher than control (-) group, it was being 275±0.15 and 

96.5±0.12 mg/dl; respectively. All diabetic rats fed on various diets, 

showed significant differences in mean values as compared to control 

(+) group. The values were 165±0.10, 131±0.13, 112.5±0.14, and 

108±0.11 mg/dl; respectively. The best glucose level (mg/dl) was 

recorded for group 6 (diabetic rats fed on 3g/kg OLE) when 

compared to control (+) group. The results are in agreement with that 

obtained by Al-Attar et al., (2019), they reported that streptozotocin-

induced diabetes treated with olive leaves extract leads to some 

changes at metabolic enzymes level due to absence or very low levels 

of insulin, therefore causes hyperglycemia. Also, the reduction of 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Ghomari%20O%5BAuthor%5D&cauthor=true&cauthor_uid=31193889
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DM levels due to the antioxidant activities and their active 

compounds found in olive leaves extract.        

Effect of olive leaves powder and its extract on liver functions 

level of diabetic rats 

Data of Table (3) show the mean value of ALT liver 

enzyme level (U/L) of diabetic rats fed on various diets. It could 

be noticed that the mean value of ALT liver enzyme level of 

control (+) group was higher than control (-) group with a 

significant difference, it was 20.50±0.13 and 12.50±0.10 U/L; 

respectively. All diabetic rats fed on various diets, showed 

significant differences in mean values as compared to control (+) 

group with a significant difference. The values were 16±0.14, 

14±0.11, 15±0.16 and 12±0.12 U/L; respectively. The best 

treatment ALT liver enzyme level (U/L) was recorded for group 6 

(diabetic rats fed on 3 g/kg OLE) when compared to control (+) 

group.  

In case of AST liver enzyme, it could be noticed that the 

mean value of AST liver enzyme level (U/L) level of control (+) 

group was higher than control (-) group, it was being 95±0.11 and 

39±0.15; respectively with a significant difference All diabetic 

rats fed on various diets, showed significant differences in mean 

values as compared to control (+) group. The values were 

56±0.12, 49±0.13, 46±0.14 and 42±0.10 U/L; respectively. The 

best treatment AST liver enzyme level (U/L) was recorded for 

group 6 (diabetic rats fed on 3 g/kg OLE) when compared to 

control (+) group. 

On the other hand, it could be noticed that the mean value 

of ALP liver enzyme level (U/L) level of control (+) group was 

higher than control (-) group, it was being 135.±0.10
a
 and 

102±0.16 U/L; respectively with a significant difference. All 

diabetic rats fed on various diets, showed significant differences in 

mean values as compared to control (+) group. The values were 

121±0.10, 118±0.12, 110±0.13 and 104±0.10 U/L; respectively. 

Numerically, the best treatment for ALP liver enzyme level (U/L) 

was recorded for group 6 (diabetic rats fed on 3g/kg OLE) when 

compared to control (+) group. The results are in agreement with 

that obtained by many authors on theme.  Ben Salah et al., 

(2019), they reported that treatment with olive leaves extract (100 
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mg/kg) significantly reduced plasma total proteins, ALT, AST 

levels as compared with untreated diabetic rats. In addition, liver 

enzymes AST and ALT level increased in diabetic rats which is 

responsible for the liver damage. Also, Mousa et al., (2014), 

reported that oral administration of the olive leaves extract (0.1, 

0.25 and 0.5 g/kg body wt) for 14 days significantly decreased the 

aspartate amino transferase (AST) and alanine amino transferase 

(ALT) activities. 

 

Effect of olive leaves powder and its extract on lipid profile 

level (mg/dl) of diabetic rats 

Table (4) results show the mean value of total cholesterol 

and triglycerides level (mg/dl) of diabetic rats fed on various diets. 

It could be noticed that the mean value of total cholesterol level 

(mg/dl) level of control (+) group was higher than control (-) 

group, it was 145±0.10 and 95±0.11 mg/dl; respectively with a 

significant difference. All diabetic rats fed on various diets, 

showed significant differences in mean values as compared to 

control (+) group. The values were 130±0.15, 125±0.13, 115±0.14 

and 109±0.12 mg/dl; respectively. The best treatment total 

cholesterol level (mg/dl) was recorded for group 6 (diabetic rats 

fed on 3g/kg OLE) when compared to control (+) group.  

In case of triglycerides, it could be noticed that the mean 

value of triglycerides level (mg/dl) level of control (+) group was 

higher than control (-) group, it was 95±0.16 and 71±0.10 mg/dl; 

respectively with a significant difference. All diabetic rats fed on 

various diets, showed significant differences in mean values as 

compared to control (+) group. The values were 88±0.12, 

82±0.11, 84±0.10 and 79±0.15 mg/dl; respectively. The values 

between groups 5 and 6 showed non-significant differences 

between them were observed. Numerically, the best treatment 

triglycerides level (mg/dl) was recorded for group 6 (diabetic rats 

fed on 3g/kg OLE) when compared to control (+) group. 

On the other hand, the mean value of high density 

lipoprotein (HDL-c) level (mg/dl) level of control (-) group was 

higher than control (+) group, it was 60±0.13 and 35±0.11 mg/dl; 

respectively with a significant difference. All diabetic rats fed on 

various diets, showed significant differences in mean values as 
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compared to control (+) group. The values were 41±0.10, 

45±0.12, 50±0.15 and 54±0.16 mg/dl; respectively. The best 

treatment high density lipoprotein (HDL-c) level (mg/dl) was 

recorded for group 6 (diabetic rats fed on 3g/kg OLE) when 

compared to control (+) group.  

In case of low density lipoprotein (LDL-c), it could be 

noticed that the mean value of level (mg/dl) of control (+) group 

was higher than control (-) group, it was 89±0.14 and 20.80±0.12 

mg/dl; respectively with significant differences. All diabetic rats 

fed on various diets, showed a significant difference in mean 

values as compared to control (+) group. The values were 

71.4±0.10, 63.6±0.13, 48.2 ±0.11 and 39.2±0.10 mg/dl; 

respectively. The best treatment of high-density lipoprotein (LDL-

c) level (mg/dl) was recorded for group 6 (diabetic rats fed on 

3g/kg OLE) when compared to control (+) group. 

It could be noticed that the mean value of very low 

density lipoprotein (LDL-c) level (mg/dl) level of control (+) 

group was higher than control (-) group, it was 21±0.14 and 

14.2±0.12mg/dl; respectively with a significant differences. All 

diabetic rats fed on various diets, showed significant differences in 

mean values as compared to control (+) group. The values were 

17.6±0.10, 16.4±0.13, 16.8 ±0.11 and 15.8±0.10 mg/dl; 

respectively. The differences between groups 3, 4 and 5 showed 

non-significant difference between them. Numerically, the best 

treatment very low-density lipoprotein (VLDL-c) level (mg/dl) 

was recorded for group 6 (diabetic rats fed on 3g/kg OLE) when 

compared to control (+) group. These results are in agreement 

with that obtained by many authors on theme, Hamzeh et al., 

(2017) reported that the hypolipidemic effect of O. europaea in 

diabetic rats is attributed primarily to hydroxytyrosol, oleuropein, 

and the polyphenols in the OLE. The lowered blood lipid profile is 

reported to be due to agonist actions of OLE on bile acid-activated 

Takeda G-protein-coupled receptor 5 (TGR5), a metabotropic G-

protein-coupled receptor. Also, El-Amin et al., (2013), reported 

that rats with 3% OLE replacing an equivalent volume of water 

for 16 weeks. After 16 weeks feeding, TC, TG, and LDL-L were 

significantly reduced in the OLE- compared with placebo treated 

HCHF diet-fed rats. Boaz et al., (2011) mentioned that when OLE 



 

278 

 0202 يوليوـ والعشرين  التاسعـ العدد  السادسالمجمد 

 مجلة البحوث في مجالات التربية النوعية

is administered long term to diabetes induced rats, it decreases 

serum TGs, TC, and LDL-C, and increases HDL-C levels because 

of the antioxidant properties of olive leaves. These animal study 

findings indicate that OLE is also effective in improving 

dyslipidemia caused by diabetes.  

 

Effect of olive leaves powder and its extract on kidney 

functions (urea, uric acid and creatinine) level (mg/dl) of 

diabetic rats 

Table (5) data show the mean value of on kidney 

functions (uric acid, urea and creatinine) level (mg/dl) of diabetic 

rats fed on various diets. It could be noticed that the mean value of 

uric acid (UA) (mg/dl) level of control (+) group was higher than 

control (-) group, it was 6.8±0.13 and 2.4±0.10 mg/dl; 

respectively with a significant difference. All diabetic rats fed on 

various diets, showed significant differences in mean values as 

compared to control (+) group. The values were 4.1±.0.15, 

3.9±.0.16, 2.6 ±.0.11 and 2.5±0.11 mg/dl; respectively. The 

differences between groups 4 & 5 and 5 & 6 showed non-

significant differences between them were observed. Numerically, 

the best treatment uric acid (UA) level was recorded for groups 5 

and 6 (diabetic rats fed on 1 g/kg and 3g/kg OLE) when compared 

to control (+) group.  

On the other hand, it could be noticed that the mean value 

of urea (UR) level (mg/dl) level of control (+) group was higher 

than control (-) group, it was 59.±0.13 and 23±0.10 mg/dl; 

respectively with a significant difference. All diabetic rats fed on 

various diets, showed significant differences in mean values as 

compared to control (+) group. The values were 39±.0.10, 

36±0.15, 34 ±0.16 and 29±0.11 mg/dl; respectively. Numerically, 

the best treatment urea (UR) level (mg/dl) was recorded for group 

6 (diabetic rats fed on 3g/kg OLE) when compared to control (+) 

group.  

In case of creatinine level (CR), it could be noticed that 

the mean value (mg/dl) of control (+) group was higher than 

control (-) group, it was being 1.75±0.13 and 0.73±0.10 mg/dl; 

respectively showing non-significant differences. All diabetic rats 

fed on various diets, showed significant differences in mean 
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values as compared to control (+) group. The values were 

1.25±0.10, 1.01±.0.15, 0.92 ±0.16 and 0.84±0.11 mg/dl; 

respectively. Numerically, the best treatment creatinine (CR) level 

was recorded for group 6 (diabetic rats fed on 3g/kg OLE) when 

compared to control (+) group. The results are in agreement with 

that obtained by Laaboudi et al., (2016), they reported that the 

confirmed that the administration of OLE decreased the levels of 

creatinine, urea and uric acid in STZ diabetic male rats. Also, the 

study of Al-Attar and Alsalmi (2017) showed that, the 

administration of OLE can prevent severe alterations of renal 

haemato-biochemical markers and disruptions of its histological 

structure.  

 

Effect of olive leaves powder and its extract on serum total 

protein level of diabetic rats 

Table (6) show the mean value of total protein (TP) level 

(g/dl) of diabetic rats fed on various diets. It could be noticed that 

the mean value of total protein (TP) level (g/dl) level of control (-) 

group was higher than control (+) group, it was being 6.9±0.12 

and 3.7±0.15 g/dl; respectively with a significant difference. All 

diabetic rats fed on various diets, showed significant differences in 

mean values as compared to control (+) group. The values were 

5.8±.0.10, 6.2±.0.13, 5.5 ±0.14 and 5.7±0.11 g/dl; respectively. 

The differences between groups 3 & 4 and 5 & 6 showed non-

significant differences between them were observed. Numerically, 

the best treatment total protein (TP) level (mg/dl) was recorded for 

group 6 (diabetic rats fed on 3g/kg OLE) when compared to 

control (+) group. The results are partly in agreement with that 

obtained by Micol et al., (2005), they reported that the increase in 

total protein level indicated the ability of olive oil and leaves to 

stimulate the regeneration of hepatic tissue which increased 

protein synthesis in damaged liver and improved the functional 

and status of the liver cells. 

 

Effect of olive leaves powder and its extract on hematological 

level of diabetic rats 

Table (7) showed the mean counts of blood picture of 

diabetic rats fed on various diets. It could be noticed that the mean 
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value of red blood cell (RBCs) level (10
6
/mm

3
) of control (-) 

group was higher than control (+) group, it was being 6.4±0.12 

and 3.5±0.13 10
6
/mm

3
; respectively with a significant difference. 

All diabetic rats fed on various diets, showed significant 

differences in mean values as compared to control (+) group. The 

values were 6.1±.0.10, 6.5±.0.15, 4.9±0.10 and 4.6±0.12 10
6
/mm

3
; 

respectively. The counts between groups 3 & 4 and 5 & 6 showed 

non-significant differences between them. Numerically, the best 

treatment red blood cell (RBCs) level was recorded for group 6 

(diabetic rats fed on 3g/kg OLE) when compared to control (+) 

group.  

In case of white blood cell (WBCs) level, it could be 

noticed that the mean value of white blood cell (WBCs) level 

(10
3
/mm

3
) of control (-) group was higher than control (+) group, 

it was 10.5±0.10 and 7.7±0.14 10
3
/mm

3
; respectively showing a 

significant difference. All diabetic rats fed on various diets, 

showed significant differences in mean values as compared to 

control (+) group. The values were 10.7±.0.12, 11.1±.0.10, 

8.6±0.12 and 8.8±0.14 10
3
/mm

3
; respectively. The values between 

groups 3, 4 and 5 showed non-significant differences between 

them. Numerically, the best treatment white blood cell (WBCs) 

level (10
3
/mm

3
) was recorded for group 5 (diabetic rats fed on 

1g/kg OLE) when compared to control (+) group.  

In case of hemoglobin level (g/dl), it could be noticed that 

the mean value of control (-) group was higher than control (+) 

group, it was being 15.5±0.11 and 10.40±0.12 g/dl; respectively 

with a significant difference. All diabetic rats fed on various diets, 

showed significant differences in mean values as compared to 

control (+) group. The values were 12.6±.0.13, 13.5±.0.15, 

13.9±0.12, 15±0.15 g/dl; respectively. The values between groups 

3, 4 and 5 showed non-significant differences between them were 

observed. Numerically, the best treatment hemoglobin level (g/dl) 

was recorded for group 6 (diabetic rats fed on 3g/kg OLE) when 

compared to control (+) group. 

On the other hand, the mean value of platelet level 

(10
6
/mm

3
) of control (-) group was higher than control (+) group, 

it was 567±0.16 and 147±0.14 10
6
/mm

3
; respectively showing 

significant differences. All diabetic rats fed on various diets, 
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showed a significant difference in mean values as compared to 

control (+) group. The values were 168±.0.10, 154±.0.13, 

199±0.10 and 185±0.15 10
6
/mm

3
; respectively. The best treatment 

of platelet level was recorded for group 4 (diabetic rats fed on 5% 

OLP) when compared to control (+) group. The results of Table 

(7) were in line with that found by Samet et al., (2015) indicating 

that long-term intake of olive leaves tea (OLT) may have 

favorable effects on human hematological parameters. We found 

that levels RBC count, Hb, and Ht were significantly increased in 

OLT group compared with those of in GT group. We reported in 

previous in vitro study that certain olive leaf components, namely 

Api7G and Lut7G induces hHSCs differentiation towards 

erythroid lineage, thus, have potential of ex vivo generation of 

blood cells.  
 

 

Table (1): Identified phenolic compounds of olive leaves by HPLC 

Phenolic compounds Concentrations 

 (mg /g) 

Gallic acid 

Caffeic acid 

Quercetin 

Coumaric acid 

Rutin 

Protocatechuic acid 

Oleuropein 

Ferulic acid 

Synergic acid 

2.35  

1.15  

0.40  

1.53  

1.61  

1.05 

 48.70 

0.03 

0.07 
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       Table (2): Effect of olive leaves powder and its extract on glucose 

level of diabetic rats 

Treatment/Parameter Glucose level 

(mg/dl) 

Control group (-) 96.50
 f
 ±0.12 

Control group (+) 275.00
 a
 ±0.15 

Diabetic rats with 2.5 % OLP  165.00
 b

.±0.10 

Diabetic rats with 5 % OLP 131.00
 c
 ±.013 

Diabetic rats with OLE 1g/kg  112.50
 d

 ±0.14 

Diabetic rats with OLE 3g/kg  108.00
 e
 ±0.11 

LSD (p ≤ 0.05) 3.85 

       OLP= Olive leaves powder            OLE= Olive leaves extract 

      Each value is represented as mean ± standard deviation (n = 3). 

            Mean under the same column bearing different superscript letters are different 

significantly (p ≤ 0.05). 

 
   Table (3): Effect of olive leaves powder and its extract on liver 

functions of diabetic rats 

Treatment/Parameter ALT 

 (U/L) 

AST  

(U/L) 

ALP (U/L) 

Control group (-) 12.50 e 

±0.10 

39.00 e 

±0.15 

102.00 e 

±0.16 

Control group (+) 20.50 a 

±0.13 

95.00 a 

±0.11 

135.00 a 

±0.10 

Diabetic rats with 2.5 % OLP  16.00 b 

±0.14 

 

56.00 d 

±0.12 

 

121.00 b 

±0.10 

Diabetic rats with 5 % OLP 14.00 d 

±0.11 

49.00 b 

±0.13 

 

118.00 c 

±0.13 

Diabetic rats with OLE 1g/kg  15.00 c 

±0.16 

46.00 c 

±0.14 

110.00 d 

±0.15 

 

Diabetic rats with OLE 3g/kg  12.00 e 

±0.12 

42.00 d 

±0.10 

104.00 e 

±0.12 

 

LSD (p ≤ 0.05) 0.75 1.85 3.50 

      OLP= Olive leaves powder            OLE= Olive leaves extract 

      Each value is represented as mean ± standard deviation (n = 3). 

         Mean under the same column bearing different superscript letters are different 

significantly (p ≤ 0.05). 
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Table (4): Effect of olive leaves powder and its extract on lipid profile of 

diabetic rats 

Treatment / 

Parameter 

Total 

cholesterol 

(mg /dl) 

Triglycerides 

(mg /dl) 

HDL-c 

(mg /dl) 

LDL-c 

(mg /dl) 

VLDL-c 

(mg /dl) 

Control group (-) 95.00 e 

 ±0.11 

71.00 d  

±0.10 

60.00 a 

±0.13 

20.80 f 

±0.12 

14.20 d 

±0.12 

Control group (+) 145.00 a 

±0.10 

105.00 a 

±0.16 

35.00 f 

±0.11 

89.00 a 

±0.14 

21.00 a 

±0.14 

Diabetic rats with 

2.5 % OLP  

130.00 b 

±0.15 

 

88.00 b  

±0.12 

 

41.00 e 

±0.10 

 

71.40 b 

±0.10 

17.60 b 

±0.10 

Diabetic rats with 

5 % OLP 

125.00 b 

±0.13 

82.00 c  

±0.11 

45.00 d 

±0.12 

 

63.60 c 

±0.13 

16.40 b 

±0.13 

Diabetic rats with 

OLE 1g/kg  

115.00 c 

±0.14 

84.00 c 

 ±0.10 

50.00 c 

±0.15 

48.20 d 

±0.11 

16.80 b 

±0.11 

Diabetic rats with 

OLE 3g/kg  

109.00 d 

±0.12 

 

79.00 d  

±0.15 

 

54.00 b 

±0.16 

39.20 e 

±0.10 

15.80 c 

±0.10 

LSD (p ≤ 0.05) 5.42 3.46 3.10 4.10 1.25 

    OLP= Olive leaves powder            OLE= Olive leaves extract 

  Each value is represented as mean ± standard deviation (n = 3). 

        Mean under the same column bearing different superscript letters are different significantly 

(p ≤ 0.05). 
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Table (5): Effect of olive leaves powder and its extract on (kidney 

function) uric acid, urea and creatinine of diabetic rats 

 

Treatment/Parameter 

Uric acid 

(mg/dl) 

Urea 

(mg/dl) 

 

Creatinine 

(mg/dl) 

 

Control group (-) 2.40 c ±0.10 23.00 e 

±0.10 

0.73 b ±0.10 

Control group (+) 6.80 a ±0.13 59.00 a 

±0.13 

1.75 a ±0.13 

Diabetic rats with 2.5 % OLP  4.10 b ±0.15 39.00 b 

±0.10 

1.25 a ±0.10 

Diabetic rats with 5 % OLP 3.90 b 

±.0.16 

36.00 b 

±0.15 

1.01 a ±0.15 

Diabetic rats with OLE 1g/kg  2.60 c 

±.0.11 

34.00 bc 

±.0.16 

0.92 a 

±.0.16 

Diabetic rats with OLE 3g/kg  2.50 c 

±.0.11 

29.00 d 

±.0.11 

0.84 ab 

±.0.11 

LSD (p ≤ 0.05) 1.15 3.40 0.83 

       OLP= Olive leaves powder            OLE= Olive leaves extract 

       Each value is represented as mean ± standard deviation (n = 3). 

 Mean under the same column bearing different superscript letters are different 

significantly (p ≤ 0.05) 

Table (6): Effect of olive leaves powder and its extract on serum total 

protein level of diabetic rats 

Treatment/Parameter Serum total protein level 

(mg/dl) 

Control group (-) 6.90 a ±0.12 

Control group (+) 3.70 d ±0.15 

Diabetic rats with 2.5 % OLP  5.80 a ±.0.10 

Diabetic rats with 5 % OLP 6.20 a ±.0.13 

Diabetic rats with OLE 1g/kg  5.50 bc ±0.14 

Diabetic rats with OLE 3g/kg  5.70 a ±0.11 

LSD (p ≤ 0.05) 1.25 

          OLP= Olive leaves powder            OLE= Olive leaves extract 

        Each value is represented as mean ± standard deviation (n = 3). 

                 Mean under the same column bearing different superscript letters are different 

significantly (p ≤ 0.05). 
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Table (7): Effect of olive leaves powder and its extract on hematological 

level of diabetic rats 

Treatment/Parameter RBC  

106/mm3 

WBC 

103/mm3 

Hemoglobin  

g/dl 

Platelet 

106/mm3 

Control group (-) 6.40 a 

±0.12 

10.50 a 

±0.10 

15.50 a  

±0.11 

147.00 e  

±0.14 

Control group (+) 3.50 b 

±0.13 

7.70 c  

±0.14 

10.40 d  

±0.12 

567.00 a  

±0.16 

Diabetic rats with 2.5 

% OLP  

6.10 a 

±.0.10 

10.70 a 

±.0.12 

12.60 bc 

±.0.13 

 

168.00 c 

±.0.10 

Diabetic rats with 5 % 

OLP 

6.50 a 

±.0.15 

11.10 c 

±.0.10 

13.50 c  

±0.15 

154.00 d 

±.0.13 

Diabetic rats with OLE 

1g/kg  

4.90 c  

±0.10 

8.60 b 

±0.12 

13.90 b  

±0.12 

199.00 b  

±0.10 

Diabetic rats with OLE 

3g/kg  

4.60 c  

±0.12 

8.800 b 

±0.14 

15.00 a 

±.0.15 

185.00 c  

±0.15 

LSD (P ≤ 0.05) 1.05 1.06 1.20 5.14 

 OLP= Olive leaves powder            OLE= Olive leaves extract 

 Each value is represented as mean ± standard deviation (n = 3). 

Mean under the same column bearing different superscript letters are different 

significantly (p ≤ 0.05). 
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