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Abstract: 
This study was performed to assess the Protective effect of 

Echinacea ( EP ) , Rosemary ( RP) and Dandelion(DP) powder on body 
weight, blood glucose (BG), insulin, immune status, total cholesterol (TC), 
triglycerides (TG) and kidney function parameters as well as on activities of 
renal tissue antioxidant enzymes in diabetic rats. sixty three mature Sprague 
Dawley male rats were randomized into 6 main groups (n= 7) they are 
divided into sub-groups. Group (1) was used as a negative control and fed 
on basal diet, while the remaining 5 groups were rendered diabetic by 
intraperitoneal injection of alloxan (120 mg/kg). After induction of diabetes, 
group (2) was kept positive control, while groups (3), (4) ,(5) and (6) were 
divided into group A, B were fed on diet supplemented with 5 % , 10% EP; 
RP ; DP and 5% from ( EP+RP+DP) respectively for 10 weeks. Blood 
samples were collected for estimation of differential leucocytic count and 
activities of antioxidant enzymes superoxide dismutase (SOD), glutathione 
peroxidase (GPx) and catalase (CAT) in kidney tissues . Insulin, TC and TG 
levels, blood urea nitrogen (BUN), uric acid and creatinine (Cr) serum 
levels were also determined. The results showed that diet supplementation 
with EP,RP and DP significantly increased body weight and improved feed 
efficiency ratio of diabetic rats. Diet supplementation with EP,RP and DP 
decreased the number of lymphocytes, production of TNF-α and cytokines 
IL4 and IL8; normalized BG, insulin, TC and TG and BUN and Cr levels. 
There were enhanced the activity of SOD, GPx and CAT enzymes in renal 
tissues of diabetic rats. In conclusion, diet supplementation with EP,RP and 
DP has immunostimulant, antidiabetic, hypolipidemic, nephroprotective and 
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antioxidant activities in diabetic rats. Therefore, intake of extract of EP,RP 
and DP may be beneficial for patients who suffer from diabetes mellitus. 

Keywords: Echinacea, Dandelion, Rosemary, Immunostimulant, 
Antidiabetic, Antioxidant. 

1. INTRODUCTION 

 The metabolic disorder of Diabetes mellitus (DM) is frequently 
diagnosed by hyperglycemia and lipid abnormalities leading to vascular 
disorders. Hyperglycemia occurs when the cells become unable to use 
glucose and/or the liver and skeletal muscles cannot store glycogen (Luis-
Rodríguez et al., 2012). Activation of the innate immunity evident by 
increased secretion of inflammatory cytokines has been shown to be 
relevant to the pathogenesis of DM type 2 (Jin et al., 2013; Itariu and 
Stulnig , 2014). In addition, DM induced oxidative stress via generation of 
reactive oxygen species (ROS) that are causally linked to the development 
of cardiovascular morbidity and mortality (Sturza et al., 2015).  

Rosmarinus bureinalis L. Extract (RE) from a rat normally caused by 
streptozotocin ( STZ) diabetes Rasoulian et al.,(2019) . Echinacea purpurea 
extracts may enhance immunity is through modulating interferon-associated 
macrophage pathways and their effect may be stimulatory or suppressive 
Senchina et al., (2010 ) and (Torkan et al.2015), Echinacea purpurea is an 
important medicinal plant with immunostimulatory and anti-inflammatory 
activities (Khalaf et al., 2019).  

Rosemary (Rosmarinus oficinalis L.) is one of the most important 
plants which has many benefits, with 1,8-cineole, camphor, α-pinene and α-
terpineol as the principal volatile compounds . Rosemary is used in the food 
industry as flavoring agent (Gaya et al., 2013). In folk hygiene, R. 
Officeinalis has been used to treat headaches, loss of breathing, epilepsy, 
mild anti-inflammatory, analgesic conditions and essential Rosemary oils 
have strong antioxidant and antimicrobial characteristics and harm treatment 
activity (Yu et al., 2013 and Rašković et al.,2014 ) ; Handling of the 
diabetic rats with RE developed hyperglycemia, hyperalgesia and motor 
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deficit, suppressed caspase-3 activation and reduced the Bax (Rasoulian et 
al., 2019). 

Rosmarinus officinalis L. (Lamiaceae) is a herb which is widely 
used as an antiflammatory, diuretic, antimicrobial aroma, mainly because of 
its use in traditional medicine, as well as for the treatment and prevention of 
diseases( Pérez-Mendoza et al., (2019) and Rola et al . , 2019). 

 Dandelion (Taraxacum officinale) dietary enhanced intestinal 
immunity through increasing goblet cells numbers and adaptable expression 
of immune-related genes and antioxidant abilities and intestinal barrier in 
golden pompano (Xiaohong et al., 2017) ; Dietary Dandelium (Taraxacum 
officinale) presented significant rises in total plasma protein, four-
complement content and alkaline phosphatase activities, lysozymes, 
reductase glutathione (GSR), but significant decreases compered to control 
group triglycerides, LDL cholesterol, malondialdehyde (MDA) (Tan et al., 
2017).  

The present study was designed to evaluate the effect of fortification 
of diets with Echinacea powder , Rosemary powder and Dandelion powder 
on body weight, immune status; blood glucose, insulin, triglycerides and 
total cholesterol levels as well as function of kidney parameters and the 
activity of renal antioxidant enzymes in diabetic rats. 

2. MATERIALS AND METHODS 

2.1. Plant  

Echinacea (Echinacea Angustifolia), Rosemary and Dandelion 
(Taraxacum Officinal) were bought from the local spice shops, Cairo , 
Egypt and were cleaned, sun- dried under vacuum at low temperature) and 
milled to fine powder. Both plant papers have been mixed and turned into a 
fine powder. The basic diets were supplemented with each powder at 5 % 
and 10% concentrations and combination of both powders at 5 % to 
formulate the experimental diets. 
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2.2. Rats  

 Sixty-three (63) Sprague — Dawley, 255-265 grams of male albino 
rats, have been used in this study. The rats were bought from Animal 
Colony Laboratory in Helwan, Egypt. The rats were fed basal and 
experimental diets during the study, and water was ad libitum. 

2.3. Alloxan and biochemical kits  

Alloxan was bought from El-Gomhoryia Company for Chemicals; 
Cairo, Egypt. Kits for biochemical determinations of blood glucose and 
insulin hormone Kits (enzyme-linked immunoassay) were obtained from 
Gamma Trade Company, Egypt 

 2-4 - Experimental diets : 

 The dietary supply of protein, fat, carbohydrates, vitamins and 
minerals was in accordance with the recommended dietary allowances for 
rats (American Institute of Nutrition, AIN) according to Reeves et al. 
(1993). 

2.5. Experimental design  

Rats were randomized into to 6 groups of 7 animals each. Group (1) 
was used as negative control and fed on basal diet, while the other 5 groups 
were rendered diabetic. Diabetes mellitus was induced by single 
intraperitoneal injection of alloxan in a dose of 120 mg/kg/day as described 
by Ashok et al., (2007). After diabetes, group (2) was maintained positive 
(diabetic) control and fed on basal diets, while groups (3a and 3b), (4a and 
4b), (5a and 5b) and (6) had fed experimental diets with 5% EP 
supplements; 10% EP; 5% RP; 10% RP and 5% DP+10% DP respectively 
for a period of 10 weeks. the initial and final body weights of rats were 
recorded during the feeding period and changes were calculated in their 
body weight and feed efficiency. Blood samples have been collected for 
biochemical analysis at the end of the experiment.  

2.6. Biochemical analyses 

Blood samples were taken at the end of the experiment from all of 
the previously stated groups following a 12-hour fast. Blood was collected 
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into a dry clean centrifuge tube and allowed to coagulate in a water bath 
(37c) to separate the serum from the blood, it was centrifuged at 3000 rpm 
for 10 minutes enzymatic kit according to Siest et al. (1981) and Insulin was 
estimated using radioimmunoassay (RIA) assay (Yallow and Bauman, 
1983). Serum levels of total cholesterol and triglycerides were chemically 
determined according to Ratliff and Hall (1973) and Jacob and Van-
Denmark (1963), respectively.  

2.7. Differential leucocytic count  

Freshly collected blood samples of 20μl were spread on clean slides 
as a thin film. Each smear was left to air dried and fixed with methanol for 
2–3min and then labelled. Blood smears were stained with 10% Giemsa's 
stain (Aldrich), examined under light microscopy and different types of 
blood leukocytes were counted (Schalm et al., 1975). 

2.8. Assay of tissue antioxidant enzymes 

 Kidney homogenates were centrifuged at 4000 rpm for 10 minutes 
at 4°C and the supernatants were used to assay the activity of antioxidant 
enzymes glutathione peroxidase (GPx), superoxide dismutase (SOD), and 
catalase (CAT) according to Paglia and Valentaine (1979), Spitz and 
Oberley (1989), and Sinha (1972), respectively. 

2.9. Kidney function 

 blood urea nitrogen (BUN) was determined using BioMérieux kits 
according to the method of Patton and Crouch, (1977). Serum uric acid 
(UA) was determined using the enzymatic colorimetric method as described 
by Fossati et al., (1980). Serum creatinine (Cr) concentration was 
colorimetrically determined by the Jaffe reaction according to the method of 
(Husdan and Rapoport, 1968). 

2.10- Histopathological study 

 kidneys specimens only were collected from rats of all experimental 
groups at the end of the experimental period, fixed in 10% neutral buffered 
formalin (pH=7.0), dehydrated in ethyl alcohol, then cleared in xylol and 
embedded in paraffin; 4-6 microns thickness sections prepared and stained 
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with heamtoxylin and eosin for examining the liver using light microscope 
at various magnification (Carleton , 1976). 

2.11. Statistical analysis  

 Data were presented as means ± SD. Statistical analysis was 
performed using computerized Statistical Package of Social Sciences 
(SPSS) program with one-way analysis of variance (ANOVA) followed by 
Duncan's multiple range tests according to Snedecor and Cochran (1986). 

3. RESULTS AND DISCUSSION  

 The present study aimed to evaluate the effect of diet supplemented 
with EP, RP and DP and their combination on body weight, A number of 
herbal products are known to facilitate enhancement of the immune system. 
These include Echinacea, garlic, cat,s claw, 

astragolus, licorice and other herbs. In comparison to negative 
(normal) control rats, the diabetic rats gained less weight and had lower feed 
efficiency. Diabetic rats fed substantially (P < 0.05) on diets supplemented 
with EP, RP, and DP, increasing body weight and enhancing feed 
effectiveness compared to the positive (diabetic) control ( Table 1). 

 Results of the present study showed that diets fortified with EP, RP 
and DP and their mixture enhanced body weight improvement and enhanced 
feed efficiency ratio in diabetic rats. These result were in agreement with 
those reported by Tan et al .,(2017) they showed that supplement with 
dandelion powder could significantly increase final body weight (FBW), 
weight gain rate (WGR), specific growth rate (SGR), feed efficiency ratio , 
feed intake , protein efficiency ratio and protein deposit rate (P < 0.05). 

 Data in Table (2 ) and Fig(1)showed that Increased blood glucose 
and reduced insulin levels in animals, diabetes when compared to the 
normal control non diabetic group. Diets added with EP, RP and DP and 
their combination significantly decreased blood glucose and increased 
insulin levels as compared with the positive (diabetic) control group. This is 
in accordance with our data, where alloxan injection induced significant 
increase in blood glucose levels versus the control group. Blood glucose 
was significantly reduced after feeding diets added with EP, RP and DP and 
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their combination compared to the normal and diabetic groups. These results 
were agreement with those Richter et al., (2012) and Rasoulian et 
al.,(2019) they reported that RP and DP reduce hyperglycemia  

 The results of ELISA test showed that diabetes mellitus in rats 
induced significant (P < 0.05) increases in serum tumor necrosis factor 
alpha (TNF-α) and inflammatory cytokines IL4 and IL8. Experimental diets 
supplemented with EP, RP and DP and their combination significantly (P < 
0.05) decreased the elevated levels of serum TNF-α, IL4 and IL8 in diabetic 
rats when compared to the positive group (Table 3). 

The high percentage of oxygenated monoterpenes in both important 
oils play an vital role in the antioxidant and healing potential observed 
herein, Rosemary important oils in chitosan-based preparations in suitable 
combination could efficiently promote different stages of wound healing 
Labib et al., (2019).  

Table 1: Effect of diets with Echinacea (EP ) , Rosemary ( RP),and Dandelion ( 

DP) on body weight gain (BWG) and feed efficiency ratio (FER) in diabetic 

rats.  

Parameters 
Groups 

Initial b.wt. Final b.wt BWG  FER 

Control (-) 265.0±7.5a 301.0±7.3a  36  2.1±0.02a 

Control (+)  255.0±7.3a 280.0±6.1c 25  1.38±0.03c 

Group 3a (5% EP )  251.0±7.6a 285.0±4.2b  34  1.7±0.03b 

Group 3b(10% EP)  253.5±6.9a 289.0±6.3b 35.5 1.6±0.04b 

Group 4a (5% RP)  252.0±7.1a 270.0±5.9b  18  1.8±0.03b 

Group 4b (10% RP) 254.5±6.9a 275.0±5.9b  21  1.2±0.02b 

Group 5a (5% DP)  250.5±6.9a 280.0±5.9b  29.5 1.1±0.03b 

Group 5b (10% DP )  259.5±6.9a 265.0±5.9b  5.5 0.55±0.02a 

Means ± SD with different superscript letters in the same column are significant 

at P < 0.05 using one way ANOVA test. n=7 rats. 

 The present results correspond with these effects were previously 
reported for received Echinacea, DP and these extracts might have 
appreciable immunostimulatory activity of phagocytosis and IgM (P < 0.05) 
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(Isbaniah et al., 2011 and Torkan et al., 2015) ; Rostami et al.,(2018) 
suggest that dietary RP and VE additives can interact and modulate the 
humoral immunity of broilers. 

 Table 2: Effect of diets with Echinacea (EP ) , Rosemary ( RP),and Dandelion 

( DP) on blood glucose levels (BG) and insulin hormone in diabetic rats. 

Groups 
Parameter 

BG (mg/dL) Insulin (µU/ml) 

Control (-) 112.7±1.9d 45.5±0.1a 

Control (+) 320.0±3.1a 16.3±0.1d 

Group 3a (5% EP ) 222.0±1.5b 28.1±0.1c 

Group 3b(10% EP) 210.5±2.3b 27.2±0.2c 

Group 4a (5% RP) 215.0±2.1b 25.8±0.2b 

Group 4b(10% RP) 210.6±3.1b 29.8±0.1c 

Group 5a (5% DP) 260.6±5.1b 34.8±0.1b 

Group 5b (10% DP ) 255.6±3.1b 30.8±0.1b 

Group 6 (5% EP+5% RP + DP5%) 195.0±1.3c 43.3±0.1a 

Means ± SD with different superscript letters in the same column are significant 

at P < 0.05 using one way ANOVA test. n=7 rats. 
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Table 3: Effect of diets with Echinacea (EP ) , Rosemary ( RP),and Dandelion 

( DP) on serum tumor necrosis factor alpha (TNF-α) interleukins IL-4 and IL-

8 in diabetic rats.  

Serum concentration of 
Groups 

TNF-α (ng/ ml) IL4 (pg/ml) IL8 (pg/ml) 

Control (-) 1.99 ± 0.02e 856.8±3.5c 255.4±5.3d 

Control (+) 4.92 ± 0.07a 945.4±5.3a 645.1±4.3a 

Group 3a (5% EP ) 2.66 ± 0.02c 810.8±5.2d 332.2±5.3c 

Group 3b (10% EP) 2.69 ± 0.03c 813.2±4.2d 335.3±5.4c 

Group 4a (5% RP) 3.06 ± 0.02b 844.5±2.5b 425.1±5.3b 

Group 4b (10% RP) 3.34 ± 0.01b 845.2±5.2b 427.1±3.2b 

Group 5a (5% DP) 2.35 ± 0.01b 830.2±5.2b 440.1±4.2b 

Group 5b (10% DP ) 2.34 ± 0.01b 845.2±5.2b 428.1±3.2b 

Group 6 (5% EP+5% RP + DP5%) 2.00 ± 0.02d 821±3.2c 242.2±5.3d 

Means ± SD with different superscript letters in the same column are significant 

at P < 0.05 using one way ANOVA test. n=7 rats. 

Table 4: Effect of diets with Echinacea (EP ) , Rosemary ( RP),and Dandelion ( 

DP) on differential leukocyte count in diabetic rats.  

Parameters 
Groups 

Monocytes (%) Neutrophils(%) Eosinophils (%) Lymphocytes(%) 

Control (-) 58.4±3.2b 6.6±0.5 b 25.6±0.5a 8.4±0.8b 

Control (+) 62.2±2.4a 6.5±0.3 a 20.4±0.6b 11.8±0.2a 

Group 3a (5% EP ) 60.8±4.2b 6.3±0.2 a 19.8±0.6b 10.60±0.2a 

Group 3b(10% EP) 59.2±4.4b 6.2±0.2 b 19.9±0.5b 10.30±0.2a 

Group 4a (5% RP) 60.7± 2.4b 5.9± 0.2 a 21.9±0.9b 8.70±0.3a 

Group 4b(10% RP) 59.5±2.6b 6.8± 0.3 a 19.5±0.6b 10.80±0.2a 

Group 5a (5% DP) 61.8±2.4b 5.2± 0.2 b 20.9±0.9b 8.80±0.3a 

Group 5b (10% DP ) 60.9±2.5b 6.9± 0.2 b 18.9±0.9b 9.70±0.3a 

Group 6 (5% EP+5% RP + DP5%) 58.6.±3.6b 6.2 ±0.4 b 20,3 ±0.8b 10.50±0.4a 

Means ± SD with different superscript letters in the same column are significant 

at P < 0.05 using one way ANOVA test. n=7 rats. 
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Feeding experimental diets supplemented with EP, RP and DP and 
their combination increased neutrophils and Eosinophils percentages, but 
decreased lymphocytes and monocytes percentage when compared with the 
normal control group (Table, 4). 

 Table (5) Fig. (2) and show effect of EP, RP and DP and their 
combination on diabetes rats (total proteins, albumin (Alb) and globulin 
(Glb) ) . It was revealed that (TP, Alb and GLb (g/dl) for control (+) were 
significantly less than that of control (-). Also it is clear that groups of EP, 
RP and DP and their combination treatments showed significantly 
differences (P<0.005) higher levels compared with control (+)respectively 
for (total proteins, albumin (Alb) and globulin (Glb).  

 In rats, Diabetes in serum triglycerides ( TG) and total cholesterol ( 
TC) have increased significantly. Diets supplementation with EP, RP and 
DP and their combination significantly decreased the elevated serum levels 
of TC and TG as compared with the positive (diabetic) control group (Table 
6) and Fig (3). Feeding diet supplemented with EP, RP and DP and their 
combination produced hypocholesterolemic and hypolipidemic activities. 
These results were agree with those reported by Xue et al., (2008) for DP 
and their combination and by Richter et al., (2012) for RP ; anti-
inflammatory , antioxidant and lipid decreasing properties in rosmary and its 
principal components ; Rosemary in the prevention and management of 
dyslipidemia and other cardio-metabolic diseases Farkhondeh et al., 
(2019). 

The present results explain that diet supplemented with EP, RP and 
DP and their combination significantly improved kidney function as 
Elevated blood urea nitrogen (BUN) uric acid and creatinine (Cr.) as 
recorded in Table (7). 

 These effects were previously reported by (Erboga et al., 2015 and 
Park et al., 2019) DP and their combination (EP, RP and DP) feeding to 
diabetic rats produced nephroprotective and renal tissue antioxidant effects. 
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The results showed that feeding diet supplemented with EP, RP and 
DP and their combination to diabetic rats significantly increased the activity 
of renal tissue antioxidant enzymes superoxide dismutase (SOD), 
glutathione peroxidase (GPx), and catalase (CAT) as recorded in Table (8). 
The present results showed that DP and their combination feeding to 
diabetic rats produced nephroprotective and renal tissue antioxidant effects. 
These effects were previously reported for DP and their combination ( 
Louay et al., 2014)  

Table (5): Effect of diets with Echinacea (EP ) , Rosemary ( RP),and 

Dandelion ( DP) on serum levels of total proteins (TP), albumin (Alb) and 

globulin (Glb) in diabetic rats.  

Parameters 
Groups 

TP(g/dL) Alb (g/dL) Glb (g/dL)   

Control (-) 8.30±0.03a 4.40±0.14a 3.40±0.10a  

Control (+) 3.53±0.02e 3.15±0.12d 1.95±0.02d 

Group 3a (5% EP) 7.85±0.05b 3.60±0.11b 3.10±0.02a 

Group 3b(10% EP) 8.35±0.04a 4.10±0.21a 3.20±0.01a 

Group 4a (5% RP) 5.56±0.07d 3.21±0.13b 2.61±0.04c 

Group 4b(10% RP) 6.45±0.03c 3.78±0.16b 2.66± 0.01c 

Group 5a (5% DP) 6.35±0.04c 3.10±0.21d 2.20±0.01b 

Group 5b (10% DP ) 7.55±0.07b 3.20±0.13b 2.90±0.04ab 

Group 6 (5% EP+5% RP + DP5%) 8.45±0.04a 4.20±0.21a 3.50±0.01a 

Means ± SD with different superscript letters in the same column are significant 

at P < 0.05 using one way ANOVA test. n=7 rats. 
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Table 6: Effect of diets with Echinacea (EP ) , Rosemary ( RP),and Dandelion ( 

DP) on serum total cholesterol (TC) and triglycerides (TG) levels in diabetic 

rats. 

 Parameter 
Groups 

TC (mg/dL) TG (mg/dL) 

Control (-) 99.50 ± 3.1c 79.00 ± 3.4d 

Control (+)  200.70 ± 4.1a 108.00 ± 5.2a 

Group 3a (5% EP ) 182.80 ± 4.8b  101.00 ± 3.1b  

Group 3b(10% EP) 175.60 ± 3.7b 99.50 ± 4.5b  

Group 4a (5% RP) 150.50 ± 3.6bc 95.50 ± 4.3b 

Group 4b(10% RP) 149.70 ± 3.6bc 81.50 ± 3.6c 

Group 5a (5% DP)  189.70 ± 4.6b 102.50 ± 4.6c 

Group5b(10% DP ) 188.50 ± 3.6b 101.51± 3.5 b 

Group 6 (5% EP+5% RP + DP5%) 102.81 ± 3.8c 79.55 ± 3.1d 

Means ± SD with different superscript letters in the same column are significant 

at P < 0.05 using one way ANOVA test. n=7 rats. 
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Table 7: Effect of diets with Echinacea (EP ) , Rosemary ( RP),and Dandelion ( 

DP) on Blood urea nitrogen (BUN), uric acid (UA) and creatinine (Cr.) in 

diabetic rats.  

Parameters 
Groups 

BUN(mg/dL) UA(mg/dL) Cr(mg/dL) 

Control (-) 20.0 ± 1.4d 2.50 ± 0.01b 0.75 ± 0.01d 

Control (+) 46.0 ± 2.4 a 4.49 ± 0.06a 1.64 ± 0.04a 

Group 3a (5% EP ) 22.1 ± 2.6 c 1.48 ± 0.02a 1.03 ± 0.02b 

Group 3b(10% EP) 25.8 ± 2.3 bc 2.49 ± 0.04b 1.22 ± 0.02b 

Group 4a (5% RP) 31.5 ± 2.1b 2.50 ± 0.01a 1.0 ± 0.03b 

Group 4b(10% RP) 29.4 ± 2.7b 2.47 ± 0.05b 0.94 ± 0.02c 

Group 5a (5% DP) 30.4 ± 2.5b 2.98 ± 0.05b 1.04 ± 0.02b 

Group 5b (10% DP ) 28.4 ± 2.6b 2.97± 0.05b .99 ± 0.02c 

Group 6 (5% EP+5% RP + DP5%) 20.6 ± 1.9d 2.48 ± 0.01b 0.92 ± 0.01c 

Means ± SD with different superscript letters in the same column are significant 

at P < 0.05 using one way ANOVA test. n=7 rats. 
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Table 8: Effect of diets with Echinacea (EP ) , Rosemary ( RP),and Dandelion ( 

DP) on activity of renal antioxidant enzymes superoxide dismutase (SOD), 

glutathione peroxidase (GPx), and catalase (CAT) in diabetic rats.  

 

Parameters 

Groups SOD 

(U/mg protein) 

GPx 

(nmol/min/mg protein) 

CAT 

(nmol/min/mg protein) 

Control (-) 58.70 ± 2.22a 0.99 ± 0.01a 0.198 ± 0.01a 

Control (+) 39.50 ± 2.68d 0.28 ± 0.04d 0.148 ± 0.02d 

Group 3a (5% EP ) 47.74 ± 3.26c 0.35 ± 0.03c 0.155 ± 0.01c 

Group 3b(10% EP) 49.95 ± 2.38c 0.45 ± 0.01c 0.169 ± 0.01b 

Group 4a (5% RP) 51.25 ± 2.83b 0.56 ± 0.01bc 0.178 ± 0.02b 

Group 4b(10% RP) 57.24 ± 3.23b 0.62 ± 0.01bc 0.199 ± 0.02a 

Group 5a (5% DP) 55.24 ± 3.24b 0.82 ± 0.01b 0.169 ± 0.02b 

Group 5b (10% DP ) 58.24 ± 4.24b 0.92 ± 0.01c 0.179 ± 0.02b 

Group 6 (5% EP+5% RP + DP5%) 59.30 ± 4.53b 0.65 ± 0.01c 0.199 ± 0.01a 

Means ± SD with different superscript letters in the same column are significant 

at P < 0.05 using one way ANOVA test. n=7 rats. 

 Unit of GPx = nmol of GSH utilized/min/mg protein. 

 Unit of CAT = nmol of H2O2 utilized/min/mg protein 
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Histopathological examination of Microscopically kidneys of rat the 

best effect of plants from group 1 (control -) showed the normal histology of 
renal parenclyme (Photo 1). On the other hand, kidneys of rat from group 2 
(control +) revealed congestion of renal blood vessels and presence of 
easinophilic proteinaceous casts in the lumen of renal tubules (Photo 2). 
However kidneys sections from rats in groups 3a, (Echinacea (EP) revealed 
apparent normal renal parenclyme with no histopathological changes (Fig. 
3). Meanwhile, kidneys of rat from group 4 a (Rosemary ( RP) showed 
presence of proteinaceous cast in the lumen of some renal tubules (Photo. 
4). Kidney of rat from group 5 a Dandelion ( DP) revealed atrophy of some 
glomeruler tufts (Photo 6). while, kidneys of rat from group 6 ( 5% mix of 
herbs) ) showed no changes except granularity of the cytoplasm of epithelial 
lining renal tubules (Photo 6).  
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Photo (1): Kidney of rat from group1(control-) showing the 
normal histology of renal parenchyma (H and e x 200) 

Photo (2): Kidney of rat from group2 (control+) showing eosi-
nophilic proteinaceous casts in the lumen of renal tubules (H 

and E X 200 

  
Photo (3):Kidney of rat from group3a (Echinacea (EP )) 

showing apparent normal renal parenchyma 
(H and E X 200) 

Photo (4):Kidney of rat from group 4a (Rosemary ( RP),) 
showing eosinophilic proteinaceous cast in the lumen of some 

renal tubules 
(H and E X 200 ) 

  
Photo(5):Kidney of rat from group 5a (Dandelion ( DP) 

showing no histopathological changes 
( H and E X 200 ) 

Photo (6):Kidney of rat from group 6 (5% mix of herbs) 
showing apparent normal renal parenchyma (H and E X 200) 
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Conclusion 

the results denote that diet supplementation with EP, RP and DP and 
their combination exhibits good immunostimulant, hypoglycemic. The study 
recommends that intake of baked foods and sweets supplemented with both 
EP, RP and DP that may be beneficial for patient with type 2 diabetes 
mellitus. In addition, isolation of bioactive constituents from with EP, RP 
and DP and their combination is necessary to find safe and bioactive natural 
substances for diabetes mellitus treatment  
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 وإكليل الجبل والهندباء تأثير الواقي لمسحوق الاشناسياال

 في الفئران المصابة بمرض السكرى
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