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Biological Studies on the Effect of Sucralose in Rats 

ABSTRACT 

Abeer Fathy Abd El Aal 

Ph. D Thesis, Ain Shams University (2013) 

Department of Zoology, Faculty of Science 

 

Key words: Gamma Radiation- Streptozotocin- Diabetes- Sucralose- 

Glycated hemoglobin- Insulin- Lipid profile- Antioxidant 

biomarkers- Brain and Testis tissues- Sperm head 

abnormalities. 

The aim of the present work is to evaluate the biological effects of 

sucralose, one of the newest artificial sweeteners, in normal healthy rats, 

diabetic rats and γ- irradiated rats.  

Diabetes was induced after an intraperitoneal streptozotocin 

injection (65 mg/kg body weight). γ-irradiation was performed by whole 

body exposure of rats to gamma ray 1Gy/week up to 6Gy. Sucralose was 

administered daily during experimental period by oral gavages at a dose of 

11mg/kg body weight to normal healthy rats, diabetic rats and irradiated 

rats.  

The results revealed that the administration of sucralose to normal 

healthy rats, diabetic rats and irradiated rats induced a significant decrease 

in the level of glucose, and glycated hemoglobin (HbA1c), while had no 

effect on the level of insulin and hemoglobin, compared to their respective 

values in the groups of rats not receiving sucralose. Moreover, the 

administration of sucralose provoked a significant decrease in the level of 

triglycerides and a significant increase in the level of total cholesterol, low 
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density lipoprotein-cholesterol (LDL-C), and high density lipoprotein-

cholesterol (HDL-C).  

Nevertheless, sucralose has no effect on serum electrolyte levels; 

sodium (Na
+
), chloride (Cl

-
), potassium (K

+
) and calcium (Ca

2+
). 

Furthermore, sucralose has no effect on blood cells count; red blood cells 

(RBCs), total white blood cells (WBCs), neutrophils and lymphocytes, 

compared to their respective values in the group of rats not receiving 

sucralose. 

Biochemical analysis in brain and testis tissues showed that 

sucralose has no effect on the antioxidant biomarkers: superoxide dismutase 

(SOD), catalase (CAT), glutathione peroxidase (GSH-Px), and glucose-6-

phosphate dehydrogenase activities (G-6-PDH), and glutathione content 

(GSH). Moreover, its administration to normal healthy rats has no effect on 

thiobarbituric acid reactive substances (TBARS) while in diabetic rats and 

irradiated rats sucralose induces a significant decrease, compared to its 

respective value in the groups of rats not receiving sucralose. Cytogenetic 

analysis in testis showed that sucralose has no effect on sperm head 

abnormalities. 

According to the results obtained, it could be postulated that 

sucralose didn’t induce oxidative stress, had no effect on insulin, 

electrolytes, blood cells count, and sperm head abnormalities, while might 

interfere with glucose absorption, and provokes an increase of cholesterol 

level. Further studies are needed on a larger scale to give more information 

about the effect of sucralose. 
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