
Egypt. J. of Nutrition and Health Vol. 16 No. 2 July (2021) 
 

 

 

 

53 

Effect of Spirulina (Spirulina platensis) on Blood Glucose Level and 

Renal Impairment in Diabetic Rats 

  

Naeem M. Rabeh, Nafisa H. El-Banna, Khaled A. El- Kady, Nancy M.T. 

Ghonim 

 

Nutrition and Food Science Department, Faculty of Home Economics, 

Helwan University. 

 

Abstract 
 

Spirulina (S. platensis) is a blue-green alga with medicinal and nutritional interest due to its richness in 

nutrientsas well as acts a hepatoprotective, nephroprotective, and antioxidant activities. This study 

aimed to examine the effect of spirulina against streptozotocin (STZ) induced hyperglycemic 

associated with kidney impairment in rats. Thirty-five rats were randomly divided into two main groups: 

The first main group (n= 7) were fed on basal diet onlyduring the experiment and kept as the negative 

control group (-ve), the second main group " induced diabetic rats" (n=28) were divided into four 

subgroups as follow: the first subgroup was fed on basal diet and served as a positive control group 

(+ve). Groups (2, 3 and 4) were fed on basal diet supplemented with dried spirulina at the level of 

2.5%, 5% and 7 %, respectively. At the end of the experimental period (8 weeks), rats were sacrificed 

and blood samples were collected to obtain serum. The results indicated that spirulina contains 

proteins (56.80 %) and fat (8.16 %) in addition to several minerals and vitamins. Spirulina 

supplementation significantly increase the final body weight, feed efficiency ratio and body weight gain 

% values compared to the +ve control rats. Diabetic treated rats had a significant increase (P<0.05) in 

insulin concentration and lower glucose levels as well as an improvement in kidney functions. Besides, 

spirulina significantly (P<0.05) reduced serum lipid profile, diminished the Malondahyde and enhanced 

glutathione peroxidase concentrations. Conclusion: The findings suggest that oral spirulina platensis 

could have a potential protective role for managing induced painful diabetic neuropathy in rats. 
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Introduction 

 
Diabetes mellitus (DM) is a multifactorial disease characterized by hyperglycemia and 

increased basal metabolic rate (Bos and Agyemang, 2013). High blood glucose levels damage the 

cell membranes and generate reactive oxygen species (ROS)(Ha and Kim, 1999). As the prevalence 

of this disease increases, thereisaneedtolookfor moreefficientdrugswithfewerside effects. Currently 

available drugs may lead to obesity and hyperandrogenemia even though they bring down the glucose 

levels (Lathaetal., 2014). 

 

The number of people with diabetes is increasing due to population growth, aging, 

urbanization, and in- creasing prevalence of obesity and physical inactivity. The prevalence of diabetes 

for all age-groups worldwide was estimated to be 2.8% in 2000 and 4.4% in 2030. (Wild et al., 
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2004).Diabetes is a leading cause of vision loss in Egypt. It is estimated that 42% of patients with 

diabetes in Egypt have diabetic retinopathy, 5% are legally blind, and 22% had peripheral neuropathy. 

Diabetes is also the major cause of end-stage renal disease and leg amputation in Egypt (Hegazi et 

al., 2015). 

 

Kidneys are one of the important organs that are involved in diabetes. Diabetes is the most 

common cause of chronic kidney disease and end-stage renal disease in most parts of the world 

(Shahbazian and Rezaii, 2013).The kidney is an extremely complex organ with broad ranging 

functions in the body, including, but not restricted to, waste excretion, ion and water balance, 

maintenance of blood pressure, glucose homeostasis and generation of erythropoietin or activation of 

vitamin D (Mihaescuet al., 2012).Kidney disease that occurs as a result of diabetes is the diabetic 

nephropathy. It is occurring as a result of an interaction between hemodynamic and metabolic factors 

(Risović and Pejicic, 2011). 

Hyperglycemia, either acute or chronic, leads to oxidative stress and microvascular consequences 

in the peripheral nerves and initiates diabetic neuropathy. Diabetic neuropathy is a common 

microvascular disease that estimated recently, approximately 10–20% in diabetic subjects who exhibit 

painful neuropathy (Rudroju et al., 2013)  

 

Medicinal plants have long been used against life threatening diseases including diabetes. Some 

of these plants have been shown to possess antioxidant activities, which could help improving diabetes 

inconveniences (Gargouriet al., 2016).Spirulina (SP) is a blue-green algae belonging to the 

Cyanobacteria family that is rich in bioactive compounds such as proteins, lipids, carbohydrates, trace 

elements,pigments(phycocyanin, β-carotene) riboflavin, tocopherol and α-linoleic acid(Yusuf et al., 

2016). Spirulina is the world’s largest natural protein source and an important medicinal herb (Tietze, 

2004). Two species of this Blue green algae are mostcommonly used as nutritional supplements, 

spirulina platensis (S. Platensis) and spirulina maxima (S.maxima) (Sixabelaet al., 2011 and Tefera et 

al., 2016). 

 

Spirulina species can regulate diabetic processes, hypercholesterolemia activity, have 

antioxidative effects, and radical scavenging properties (Pankaj and Varma, 2013 and Abdel-Daimet 

al., 2016).The potential health and nutritional benefits of spirulina must therefore be adequately 

recognized and utilized, thus making full use of this nature’s gift to humanity (Barnabas et al., 

2020).Moreover,Hussainiet al., (2018)showed that oraladministration of spirulina platensis(400mg/kg 

body weight) for 6 weeks could reduce the adverse effect ofalloxan induced diabetes in rats. 

 

Materials and Methods 
Materials:  

Chemicals: Casein, vitamins, minerals, cellulose and Streptozotocin (STZ) were purchased from El-

Gomhoria Company, Cairo, Egypt. Kits for blood analysis were purchased from Alkan Company for 

Biodiagnostic Reagents, Dokki, Cairo, Egypt. Spirulina: spirulina platensis samples were obtained 

from the Biotechnology Unit, National Research Centre, Dokki-Cairo, Egypt.  
 

Expermental animals:  

Adult male albino rats (Sprague- Dawley strain) (n=35 rat) weighing approximately (190 g.) were 

purchased from Helwan Experimental Animals Farm. 

 

 



Egypt. J. of Nutrition and Health Vol. 16 No. 2 July (2021) 
 

 

 

 

55 

Methods: 

1. Identification of Spirulina platensis was carried out at the National Research Center, 

Kingdom: Bacteria, Subkingdom: Gracilicutes, Phylum: Cyanobacteria, Class: Cyanophyceae, 

Subclass: Oscillatoriophycideae, Order: Spirulinales, Family: Spirulinaceae, Genus: Spirulina spp. 

2. Chemical composition: 

Analysis of spirulina powder macro and micronutrients contents were assessed according to the 

method of (AOAC, 2019). 

3. Induction of animal model of diabetes:  Diabetes was induced by a single intraperitoneal 

injection of freshly prepared (STZ) (60 mg/kg BW) of rat. Three days later, random blood samples were 

taken from the eye of rat, then the level of the blood glucose was assessed and the level ≥250 mg/dl 

was considered as diabetic(Sarkar et al., 1996). 

4. Preparation of Spirulina powdered: After collection, spirulina platensis samples were 

washed with fresh water several times to remove salts and debris, then it was air dried at Solar Energy 

Unit, at the National Research Centre. 

5. Biological study: This study was carried out at the Postgraduate Lab of Home Economics 

Faculty, Helwan University. Thirty-five adult male Sprague-Dawley rats were fed on standard diet 

according to Reeves et al (1995) for one week for adaptation. Rats then were randomly divided into 

two main groups as follow: The first main group (n= 7) were fed on basal diet only and served as the 

negative control group (-ve), the second main group "induced diabetic rats by (STZ)" (n=28) were fed 

on basal diet and were divided into four subgroups as follow: the first subgroup was fed on basal diet 

and served as positive control group (+ve). Groups (3, 4 and 5) were fed on basal diet and 

supplemented with dried spirulina at the level of 2.5%, 5% and 7 %, respectively. 

All rats were observed each day. Their feed intake (FI) was determined daily and body 

weights were obtained every week throughout the whole experimental period. Body weight gain 

(BWG%) and feed efficiency ratio (FER) were calculated according to the method of (Chapman et 

al., 1959) using the following equation: 

BWG%  =     
intial body weight(IBW)−final body weight(FBW)

initial body weight
 × 100 

 

FER=      Body weight gain(g/d) 

Feed intake(g/d) 

 

 At the end of the experimental period (8 weeks), rats were fasted over night before sacrificing, 

blood samples were collected into a centrifuge tube withoutany anticoagulant and were centrifuged to 

obtain serum which was stored at-20°Cuntilused forsubsequent analysis. 

 

5.Biochemical analysis: serum glucose level was determined according to Asatoor and King, 

)1954).Serum total cholesterol (TC), triglyceride (TG),high density lipoprotein cholesterol (HDL-C) were 

determined according to Richmond, )1973), Wahlefeld, )1974) and Albers et al., )1983),respectively. 

Regarding to serum low density lipoprotein cholesterol (LDL-C) and very low-density lipoprotein 

cholesterol (VLDL-C) were calculated according to Friedewald et al., )1972). 

Serum urea was determined according to the method of Tabacco)1979), uric acid was assayed in 

serum according to the method of Jelikić-Stankov et al.,)2003)serum level of creatinine was 

determined according to the method described by Burtiset al.,)1999) and Young )2001).Serum 

Glutathioneperoxidase (GPx) and Malondahyde (MDA) were determined accordingto Hissin and Hilf, 

)1976) and Draper and Hadley, )1990),respectively. Insulin activity was estimated using enzyme 

linked immunosorbent assay ELISA method as described byClark and Hales, )1994).  
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6. Statistical Analysis: 

The obtained results were analyzed according to SPSS program (Statistical Package for the Social 

Sciences) program. ANOVA (Analysis of Variance) test was used to compare results among 

different groups according to(Armitage and Berry, 1987). All differences were considered 

significant if p-values were (P ≤ 0.05). 

 

Table (1):  

Chemical composition of Spirulina 

 

Results and Discussion 
  

Spirulina is a bluish  green algae rich in many active biological substances that have many 

medicinal uses The results of this study showed that spirulina contains 56.80 % of its dry weight 

proteins which is considered a high protein value, while it contains only 8.16% of its dry weight fats. 

Spirulina contains several minerals mostly calcium, potassium, and phosphorus. Moreover, it contains 

high amount of vitamin E (alpha tocopherol) and vitamin A (β-carotene) (Table 1).  

  

This study pursued to evaluate the nutritional contents of spirulina besides evaluating the 

protective impacts of the algae onblood glucose level and renal impairment in diabetic rats. The 

findings of the instant study agreed with the results of (Ragheb and Aljehany, 2020) who reported 

that spirulina contains high protein percent (57.30 %) of its dry weight.  

  

Moreover, (Sharoba, 2014)found that spirulina is a rich source of protein as it contains 

62.84% of its weight protein mostly essential amino acids. Besides, spirulina is a perfect source of 

beta-carotene and vitamin E (Gutiérrez-Salmeán et al., 2015 and Wang, et al., 2007).  

 

 

 

 

 

 

 

 

 

 

Vitamins (mg/100g) Minerals  (mg/100g) (g/100 g) Nutrient 

55.98 Vitamin  E 288.80 Calcium 6.90 Moisture 

69.10 
Vitamin A 

(as β-Carotene) 
117.92 Phosphorus 56.80 Protein 

3.85 Vitamin  B1 183.52 Potassium 8.16 Fat 

3.90 Vitamin  B2 

11.85 Iron 10.5 Ash 

2.75 Zinc 4.23 Fibre 

9.10 Manganese 

13.41 Carb. 220.25 Sodium 

5.70 Copper 
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Table (2): 

Effect of Spirulina on body weight status in diabetic rats 

Results are expressed as mean ±SE.  

Values in each column which have different letters are significantly different at(P<0.05). 

 

The results also revealed that FI(g/d/rat) was decreased in the positive control group 

compared to the negative control group. Spirulina supplementation at different levels enhanced the 

feed intake compared to the positive control group. Regarding FER, there was no significant difference 

in the mean value of FER among the rats that fed on2.5%, 5% or 7% of spirulina,compared to each 

other. 

  

It was noticed that the higher the percentage of spirulina supplementation in the diet, the 

higher the FBW, BWG%, FI and FER. The results of this study found that the injection of rats with STZ 

reduced the FBW, FI, and BWG% while treatment with spirulina reversed all these vital changes. Like 

these findings, previous results have documented the decreased body weight associated with STZ 

(Negm, 2020). In this connection, diabetic rats treated with spirulina maxima showed a regain in their 

body weight which may be explained by the increased insulin secretion or the increased feed 

consumption (Pandey et al., 2010). 

 

 Likewise, oral administration of S. platensis aqueous extract to diabetic rats for 50 days led to 

an obvious regain in their body weight loss, suggesting general health status and metabolic 

mechanisms improvement by effective control glycemia or reversing of gluconeogenesis (Abdel-Daim 

2014; Yusuf et al. 2016; Aissaoui et al., 2017 and Hussaini et al., 2018). In addition, Ragheb and 

Aljehany, (2020). Ismail et al., (2020)showed thatSpirulina platensis reduced blood glucose and 

improved the body weight losses compared to diabetic rats after six weeks’ treatment.  

 

Table(3):  

Effect of Spirulinaon insulin level,and glucosein diabeticrats 

% reduction 
Glucose 

(mg/dl) 
Insulin (ng/ml) 

Parameters 

Groups 

- 113.83±1.72e 35.20±1.79a Control (-ve) 

- 296.66±2.97a 8.53±1.28e Control (+ve) 

18.87 240.67±1.28b 17.83±0.89d Spirulina 2.5% 

35.90 190.15±1.95c 23.96±0.86c Spirulina 5% 

54.08 136.20±2.90d 31.17±0.82b Spirulina 7% 

Results are expressed as mean ±SE.  

Values in each column which have different letters are significantly different at(P<0.05). 

 

 

 

Parameters 

Groups 
IBW(g) FBW (g) BWG (g) BWG % 

FI 

(g/d/rat) 
FER 

Control (-ve) 191.5±0.76a 210.16±1.42a 18.67 9.75±0.76a 16.0 0.026±0.02a 

Control (+ve) 194.0±1.73a 178.3±0.88d - -8.06±0.38d 13.0 -0.027±0.01c 

Spirulina 2.5% 191.6±1.20a 199.3±1.20c 7.66 4.00±0.64c 13.7 0.012±0.01b 

Spirulina 5% 193.0±1.00a 203.6±0.88bc 10.67 5.53±0.98bc 14.0 0.017±0.02b 

Spirulina 7% 193.3±1.45a 205.8±2.24ab 12.48 6.46±0.51b 14.8 0.019±0.01b 
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Results recorded in Table(3) revealed that there was a significant increase (p<0.05)in the mean 

value of blood glucose in the positive control group compared to the negative control group, due to 

STZ injection. In addition, blood glucose level was significantly decreased, as a result of spirulina 

supplementation at the different tested levels compared to the positive control group and among the 

three tested levels. 

 

Supplementation with spirulina at 2.5% caused glucose reduction by 18.8% while 5% spirulina 

caused a 35.9% reduction, and the highest glucose reduction was recorded at the group fed 7% 

spirulina by (54.08%). Results also indicated that there was a significant decrease (p< 0.05) in the 

mean value of insulin in thepositive controlgroupcomparedto thenegative control group. Rats fed 

on2.5%, 5% and 7% of spirulina had a significant increase (p< 0.05) in the mean value 

ofinsulin,ascomparedto the positive controlgroup. There was a significant different in insulin level among 

the three tested levels of spirulina. 

 

Our findings agreed with that of (Estrada et al., 2001; Nasirian et al., 2019 and Negm, 2020) 

who showed that administration of STZ increased glucose due to the decreased insulin concentration in 

rats. In the present study, we found that spirulina reversed the diabetic effects of glycemia and 

insulinemia. Similar results were reported by Muthuraman et al., (2009) and Aissaoui et al., (2017). 

The hypoglycemic effect of spirulina platensis powder aids in the diabetes treatment by controlling the 

increased blood glucose levels in the STZ induced diabetic animals (Pandey et al., 2011 and Ripa et 

al., 2018). Moreover, the administration of 400 mg/Kg of S. platensis powder could reduce the adverse 

effect of plasma hyperglycemia in the alloxan induced diabetic rats as recommended by Hussaini et 

al., (2018) and Okechukwu et al., (2019). 

 

Gargouri et al., (2012)also showed that receiving 5% spirulina-enriched diet for 21 days could 

reduce serum glucose level. Spirulina and Chlorella alone and in combination exerted anti-

hyperglycemic effect, which has been reported by (Gargouri et al., 2016 and Mehdinezhad et al., 

2021). Also, Gargouri et al., (2018)indicates that supplementation with spirulina (5%) for 3 weeks is 

efficient in inhibiting hyperglycemia and oxidative stress induced by diabetes, and suggested that the 

administration of this algae may be helpful in the prevention of diabetic complications. This 

amelioration was even more pronounced than that caused by insulin injection. 

 

 Gheda et al., (2021)showed thatadministration of S. platensis methanolic extract (at 15 and 

10 mg/Kg BW caused anti-hyperglycemic activity by reducing the elevated blood glucose level. The 

possible mechanism through improving the pancreatic secretion of insulin from β-cell islets or due to 

enhanced transportation of blood glucose to the peripheral tissue in the spirulina -treated diabetic rats 

(El-Baz et al., 2013). 
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Table(4): 

Effect of Spirulinaon kidney functions of the diabetic adult male rats 

Results are expressed as mean ±SE. 

Values in each column which have different letters are significantly different at(P<0.05). 

 

Results of Table (4) showed that there was asignificant increase (p<0.05) inthemeanvalue of 

urea, uric acid and creatinine in the positive control group compared to the negative control group. 

Spirulina supplementation at different levels significantly (P<0.05) decreased the urea, uric acid and 

creatinine level compared to the positive control group. There was a significant difference (P<0.05) in 

kidney functions among the three tested levels of spirulina. It was noticed that the higher percent age of 

spirulina supplementation in the diet, the lower urea, uric acid and creatinine level. 

 

These findings were in convention with those reported by Salem et al., (2014) and Abbas et 

al., (2015).Addition of spirulina supplementation improved kidney functions which was in agreement 

with Gargouri et al., (2018) who demonstrated that treatment with spirulina (5%) for 3 weeks or insulin 

significantly ameliorated renal dysfunction by reducing oxidative stress, while rats recovered normal 

kidney histology. Also, Ragheb and Aljehany, (2020) demonstrated that treatment with spirulina 

resulted in a marked improvement in kidney function. In agreement with the present results, the 

researchers reported preventive effect of feeding spirulina and its active ingredient Phycocyanin on 

chronic renal toxicity model in rats (Memije-Lazaro et al., 2018). 

 

Moreover, Ripa et al., (2018) indicated that, the mitigation effect may be due to the potential 

antioxidant properties of S. platensis extract that improved the renal function via attenuation of the 

oxidative stress mediated decline in kidney function. This was in agreement with Okechukwu et al., 

(2019) who reported that, diabetic rats treated with spirulina showed a pronounced reduction in the 

renal functions through decreasing lipid peroxidation, thus considerably modify the renal damage.  

 

Also, Ismail et al., (2020) and Hossain et al., (2020)concluded that Spirulina platensis (400 

mg/kg diet) having antioxidant compounds could protect renal tissues damage, stimulate regeneration 

and reactivation of pancreatic β- cells in alloxan induced diabetic rats. Gabr et al., (2021) and Gheda 

et al., (2021)reported that spirulina could be used as alternative treatments as anti-hyperlipidemic and 

antidiabetic agent as well as in liver and kidney protective. 

 

 

 

 

 

 

 

Parameters 

Groups 

Urea 

(mg/dl) 

Uricacid 

(mg/dl) 

Creatinine 

(mg/dl) 

Control (-ve) 40.61±0.85e 1.20±0.02e 0.388±0.08e 

Control (+ve) 70.83±0.88a 1.62±0.02a 0.928±0.01a 

Spirulina 2.5% 61.06±2.51b 1.47±0.01b 0.806±0.06b 

Spirulina5% 53.60±2.43c 1.33±0.02c 0.689±0.02c 

Spirulina7% 47.10±1.16d 1.26±0.01d 0.543±0.05d 
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Table(5): 

Effect of Spirulinaon Lipid profile indiabetic rats: 

Results are expressed as mean ±SE. 

Values in each column which have different letters are significantly different at (P<0.05). 

 

Results recorded in Table (5) revealed asignificant increase(p<0.05)in the mean value of TG, TC, 

LDL-C, VLDL-C, and significant decrease in HDL-C in the positive control group compared to the 

negative control group. Rats had a significant decrease in the mean value of lipid profile, and 

significant increase in HDL-c when they were fed on 2.5%,5%and7% of spirulina, as compared to the 

positive control group. In addition, there was a significant difference in lipid profile level among the three 

tested levels of spirulina. The highest reduction in lipid profile was recorded at the group fed spirulina at 

7%.  

 

Diabetes mellitus may be accompanied by significant increase in TG levels, which leads to lipid 

breakdown and obesity (Hoseini et al., 2013 and EL-Sabagh et al., 2014). Evidence suggests that 

consumption of spirulina as a dietary supplement prevents hypercholesterolemia due to the large 

amount of cysteine in spirulina (Cheong et al., 2010). The addition of this alga into the diet diminished 

the intestinal absorption of cholesterol as well as the re-absorption of bile acids in the ileum. Thus, 

spirulina can be considered a functional food capable of weight reduction according to Joventino et 

al., (2012) and Gargouri et al., (2016).   

 

Similar results were obtained by Salem et al., (2014) when they orally administrated 15 mg/kg 

BW of S. platensis powder for diabetic rats. Moreover, Ragheb and Aljehany, (2020) and 

Mehdinezhad et al., (2021) demonstrated that treatment with spirulina resulted in a marked 

improvement in lipid profile. In agreement with the results of the current study, consuming spirulina 

supplement was associated with a decreased concentration of blood fat (Ferreira-Hermosillo, 2010; 

Mazokopakis et al., 2014 and Gheda et al., 2021). The lipid-lowering mechanism for this Algae lies in 

its ability to reduce the level of triglycerides as studies have proven to contain a high level of protein 

and very little of fat (Nagaoka et al., 2005; Browning et al., 2006 and Ragheb and Aljehany, 2020).  

 

 

 

 

 

 

 

 

 

VLDL-C 
(mg/dl) 

LDL-C 
(mg/dl) 

HDL-C 
(mg/dl) 

TC 
(mg/dl) 

TG 
(mg/dl) 

 Parameters 
 
Groups    

9.87±0.38e 23.22±5.36e 54.40±2.45a 87.50±3.02e 49.36±1.90e Control (-ve) 

18.10±0.43a 83.69±2.58a 25.13±1.02e 126.93±2.07a 90.53±2.16a Control (+ve) 

15.70±0.62b 66.69±1.16b 36.03±0.93d 118.43±0.70b 78.53±3.11b Spirulina 2.5% 

13.27±0.10c 52.42±2.95c 41.76±1.35c 107.46±1.72c 66.36±0.52c Spirulina 5% 

11.24±0.36d 38.72±1.32d 49.56±0.81b 99.53±1.00d 56.20±1.84d Spirulina 7% 
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Table(6): 

EffectofSpirulinaonGPx andMDA indiabeticadultmale rats 

 

                    Parameters 

Groups   

GPx 

(U/mg) 

MDA 

(µmol/dl) 

Control(-ve) 60.65±0.65
a
 10.44±0.30

e
 

Control(+ve) 32.13±1.26
e
 25.26±0.83

a
 

Spirulina 2.5% 38.50±1.11
d
 19.93±0.52

b
 

Spirulina 5% 48.66±1.61
c
 15.93±0.61

c
 

Spirulina 7% 56.73±1.43
b
 13.06±0.41

d
 

Results are expressed as mean ±SE.  

Values in each column which have different letters are significantly different at (P<0.05). 

 

  Results of Table (6) showed that there was a significant decrease (p<0.05) in the mean value 

of GPx in the positive control group as compared to the negative control group. Rats had a significant 

increase (p<0.05) in the mean value of GPx, when they were fed on 2.5%,5% and 7% of spirulina 

supplementation as compared to the positive control group. Moreover, there was a significant difference 

in GPx among the three tested levels, in addition, the higher percentage of spirulina supplementation in 

the diet, the higher GPx concentration.  

 

     It also revealed that there was a significant increase (p< 0.05) in the mean value of MDA in 

the positive control group as compared to the negative control group. Diabetic rats fed on different 

levels of spirulina supplementation (2.5%,5% and 7%) had a significant decrease (p<0.05) in the mean 

value of MDA, also, there was a significant difference among the three tested levels, the higher the 

percentage of spirulina supplementation in the diet, the lower the MDA.  

 

Similar results were noted by Abdel-Daim et al., (2015). Treatment with spirulina offered 

protection through attenuation of lipid peroxidation and decreased production of free-radical 

derivatives, as evident from the decreased levels of serum MDA (Abdel-Daim, 2014 and Aissaoui et 

al., 2017). Diabetics models exhibit high oxidative stress due to persistent and chronic hyperglycaemia 

as well as hyperlipidaemia, which blocks the antioxidative defense system and thus promotes de novo 

free radical generation (Vijayaraj et al., 2013). Spirulina supplementation enhanced all altered serum 

biochemical parameters and antioxidant biomarkers (Abdelkhalek et al., 2014 and Aissaoui et al., 

2017). The results of the present study showed an increase in the level of antioxidant levels (GPX), 

and decrease in the product of oxidative stress (MDA) in rats. These results were confirmed by 

Aissaoui et al., (2017) and Ragheb and Aljehany, (2020). Gargouri et al., (2018) reported that 

spirulina is efficient in inhibiting hyperglycemia and oxidative stress induced by diabetes. On 

conclusion, the study suggests that oral spirulina platensis could have a potential protective role for 

managing induced painful diabetic neuropathy in rats and recommends its trial on diabetic patients.  
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 تأثير السبيرولينا على مستوى جلوكوز الدم والقصور الكلوي في الفئران المصابة

 بداء السكري
 

 نعيم  محمد رابح ، نفيسة حسن البنا، خالد عبد الغفار القاضي

 نانسي محمد طارق غنيم 

 

 جامعة حلوان -كلية االقتصاد المنزلي -قسم التغذية وعلوم االطعمة 

 

 

 ملخص العربىال
 

السبيروليناهي طحالب خضراء مزرقة اللون لها فوائد طبية وغذائية بسبب العناصر الغذائية  الغنية بها كما 

 .تعمل السبيرولينا كمنشطات كبدية ، وقائية من أمراض الكلى  وكمضادات لألكسدة

هدفت هذه الدراسة إلى معرفة تأثير السبيرولينا علي مستوي السكر في الدم الناتج عن الحقن بمادة االستربتوزوتوسينالتي 

فأرا بشكل عشوائي إلى مجموعتين رئيسيتين: المجموعة الرئيسية األولى )ن  35تؤثر علي الكلى في الفئران. تم تقسيم 

ساسي فقط لنهاية التجربة بمثابة مجموعة ضابطة سالبة ، المجموعة الرئيسية ( تم تغذيتها على النظام الغذائي األ7= 

( ثم تقسيمها إلى أربع مجموعات فرعية على 28" )ن = STZالثانية "تم إحداث داء السكري لها عن طرق الحقن بمادة 

عة ضابطة موجبة.تم تغذية النحو التالي: المجموعة الفرعية األولى تم تغذيتها على النظام الغذائي األساسي كمجمو

٪ على 7٪ و 5٪ و 2.5( على النظام الغذائي األساسي المدعم بالسبيرولينا المجففة بنسبة 4، 3،  2المجموعات 

أسابيع( تم ذبح الفئران وتم جمع عينات الدم للحصول على سيرم الدم. أشارت النتائج  8التوالي. في نهاية فترة التجربة )

٪( باإلضافة إلى العديد من المعادن والفيتامينات. 8.16٪( ودهون )56.80حتوي على بروتينات )إلى أن السبيرولينا ت

( في وزن الجسم النهائي ، معدل كفاءة الطعام ، معدل P <0.05التدعيم بالسبيرولينا ادي الي حدوث زيادة  معنوية )

سجلت الفئران المعالجة بالسبيرولينا زيادة  الزيادة في الوزن المكتسب مقارنة بفئران المجموعة الضابطة الموجبة.

في تركيز األنسولين وانخفاض مستويات الجلوكوز باإلضافة إلى تحسن في وظائف الكلى. إلى  (P <0.05)معنوية 

 P( في دهون الدم و المالونداهيد وعززت بشكل معنوي )P <0.05جانب ذلك لوحظ انخفاض  معنوي )

الصة: تشير النتائج إلى أن السبيرولينا  يمكن أن يكون لها دور وقائي لالعتالل الكلوي (تركيز الجلوتاثيون . الخ0.05>

 .الناتج عن مرض السكر 

 

 الكلمات المفتاحية: السبيرولينا ، السكري ، اإلجهاد التأكسدي ، الجلوكوز ، صورة الدهون

 

 

 


