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Abstract 

The aim of the present study was to determine the amount and 

anti-free radical activity of Deoxynojirimycin (DNJ) in Egyptian 

white and black mulberry fruits and leaves water extracts. Moreover, 

the study aimed to evaluate the water extracts effect of Egyptian white 

and black mulberry fruits and leaves, on improving hyperglycemic 

condition and renal complications in diabetic rats.  

Seventy-two adult male albino rats Sprague-Dawley strain 

were equally divided into six groups: group (1) healthy control and 

group (2) diabetic control were given tap water by gavage tube, 

groups (3-6) diabetic treated with different water extracts of mulberry 

white fruits (WMF), white leaves (WML), black fruits (BMF) and 

black leaves (BML) (containing 50 mg DNJ/kg body weight) by 

gavages' tube daily for 28 days. At the end of the experiment, rats 

were sacrificed under ether anesthesia. Blood samples were collected 

to separate serum; also kidneys were removed for biochemical 

parameters estimation.  

The High Performance Liquid Chromatography (HPLC) 

analysis of the mulberry extracts showed that water extracts contained 

higher amount of DNJ than methanol or ethanol extracts. Also 

mulberry leaves had higher amount of DNJ than fruits and the amount 

of DNJ in black mulberry was more than the white one.  

The treatment with mulberry water extracts effectively decreased the 

blood glucose level, glycated hemoglobin percentage, renal aldose 

reductase activity and renal protein level as compared to untreated 

diabetic control rats; on the other hand there was an elevation of 

insulin level. Also mulberry extracts ameliorate the oxidative stress 

status with significant elevation in nonenzymatic antioxidant with 

significant improvement in kidney function parameters. Based on the 

presented data in this study, it can be concluded that mulberry extracts 

possess antidiabetic effect and improving properties of nephropathy 

complications. 
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Introduction  

Diabetes mellitus, a metabolic disorder of multiple 

etiologies is characterized by chronic hyperglycemia with 

disturbances of carbohydrate, fat and protein metabolism 

that results from imperfections in insulin secretion or 

resistance (American Diabetes Association, 2007). The 

disease is found in all parts of the world and is rapidly 

increasing in most parts of the world. As diabetes 

aggravates and cell function deteriorates, the insulin level 

begins to fall below the body’s requirements and causes 

prolonged and more severe hyperglycemia (Gerich, 2003). 

The sustained supraphysiological glucose may induce 

toxicity to metabolic processes and to cells resulting in the 

long-term complications of diabetes (Giaccari et al., 2009). 

Chinese traditional medicines, which consist of 

several medicinal plants and their extracts, are widely used 

in many countries for the treatment of diabetes (Chen et al., 

2009 and Wang et al., 2009). Mulberry tree is widely 

grown throughout china. Its leaves and their extract have 

been used in China, Korea, Japan and other Asian countries 

for the treatment of various diseases, especially in diabetic 

patients, and the antidiabetic activities of mulberry leaf 

extract in experimental animals have also been reported by 

many researchers (Andallu et al., 2001 and  Naowaboot et 

al., 2009).  
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In recent years, 1-deoxynojirimycin (DNJ) extracted 

from mulberry trees has attracted considerable interest 

because of its effective and specific inhibition of various 

carbohydrate-degrading enzymes involved in a wide range 

of important biological processes, such as intestinal 

digestion, hepatic glycogen breakdown, lysosomal 

catabolism of glycoconjugates and maturation of the sugar 

chains in glycoproteins (Kuriyama et al., 2008 and  

Winchester, 2009). 

 DNJ is a naturally occurring inhibitor of 

glucosidases. It is a polyhydroxy alkaloid typical of the six-

membered ring piperidine group. It has been shown to be a 

potent α-glucosidase inhibitor. Its presence has been 

described in leaves and roots of Morus sp. in which its 

content has been used as antihyperglycemic (Kim et al., 

2003 and Rodríguez-Sánchez et al., 2011). 

 DNJ derivatives have found clinical application and 

have potential in the therapy of Human Immunodeficiency 

Virus (HIV) and hepatitis C infection. DNJ derivatives also 

inhibit glucosyl ceramide, and the glycosidase inhibitor 3 is 

a bifunctional inhibitor of angiogenesis in vitro. Moreover, 

DNJ has potential as a scaffold in peptidomimetic research. 

In this regard, a novel ligand for somatostatin receptors was 

obtained when Lysine and Trptophane side chains were 

grafted to DNJ. Thus, novel synthetic strategies to DNJ 


