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ABSTRACT 

Hypolipidemic and antioxidant effect of Varthemia iphionoides essential oil at dose of 200 mg/kg of body 

weight was investigated for two weeks in streptozotocin-induced diabetic experimental rats. 

21 albino rats weighing 190-200g were randomlly divided into three groups of seven rats: group A as 

acontrol, group B diabetic rats and group C diabetic treated with essential oil of V.iphionoides. Cholesterol, 

triglycerides, blood glucose levels and antioxidant enzymes superoxide dismutase (SOD) and malondialdehyde 

(MDA) levels were evaluated. The administration of essential oil extract of V. iphionoides significantly reduced 

blood glucose and total cholesterol level in diabetic rats compared to the control group, while there is no significant 

change in the triglycerides level. The activities of the enzyme superoxide dismutase (SOD) were increased and 

decrease the level of malondialdehyde (MDA) 

It can be concluded that the essential oil of V.iphionoides has significant normalization of blood glucose 

range and exhibit good effect in lowering cholesterol levels. Taking together, decreasing in MDA and increasing in 

SOD levels clearly shows the antioxidant property of Varthemia iphionoides 
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1. INTRODUCTION 

Diabetes Mellitus can be defined as chronic uncontrolled hyperglycemia. If untreated, the disease will result 

in multiple organ defects, which include brain, heart and renal system. The main causes of diabetes mellitus are either 

an inadequacy of insulin secretion or insulin sensitivity. Most cases of diabetes mellitus are classified to either type 

I, a complete defect of insulin secretion, or type II, both tissue insensitivity to insulin and defect in insulin secretion. 

(Sangameswaran and Lango, 2010). 

In the meantime, diabetes mellitus management is directed toward the control of hyperglycemia, but with 

more studies showing the correlation between the disease and its vascular complications, the new treatment vision is 

directed towards the management of the disease complications (Aslan, 2007). It has been documented that the disease 

can increase the incidence of coronary artery disease by ten folds and increase in the mortality rate by three to four 

folds with 75% of the patients eventually dying from vascular disease (Basha, 2012). 

The metabolic changes of the disease such as hyperlipidemia and hypertriglyceridemia  influence vascular 

endothelial destruction through multiple molecules, multiple evidence attach the destructive effects caused by these 

metabolic changes to the increase in the oxidative stress(Calles-Escandon and Cipolla, 2001) .With all the efforts to 

find a better and a new generation of treatment, comes the role of antioxidant substances. The term Antioxidants 

describe any substance that, when present in low concentration, can delay or inhibit the oxidation of another 

oxidizable substrate (Halliwell and Gutteridge, 1995; Anusha and Anish, 2012).  

Recent research is studying the use of non-vitamin antioxidants such as flavonoids in reducing the negative 

impact of oxidative stress that results from diabetes mellitus. Throughout history, Flavonoids and other plant-based 

treatments have been used in the management of different diseases. Large part of these plants pharmacological 

advantages could be attached to their antioxidant properties (Ramachandran, 2011).  

A huge effort in the medical field has been placed to serve the ongoing challenge of management diabetes 

mellitus without any side effect. In the last few years, the interest in plants as a source of antidiabetic and antioxidants 

molecules that helps protecting against the negative effect caused by reactive oxygen species (Ranjbar, 2011). 

However, little research has been done to study the effectiveness of Varthemia iphionoides, this study focusing on 

the effect of essential oil of V. iphionoides   on hyperlipidemia and antioxidants enzymes level in streptozotocin- 

diabetic rats. 

2. MATERIALS AND METHODS 

Plant collection and Essential Oil extraction: The aerial parts of Varthemia iphionoides was collected from the 

Almafraq city at the north of Jordan and identified by a taxonomist, prof. Sawsan Aloran, Professor of Botany at 

Department of Biology, University of Jordan. 

The essential oil were extracted by steam distillation of fresh areal part of Varthemia iphionoides Aerial 

parts were passed to steam distillation for 4.0 h using modified Clevenger-type apparatus and yielded essential oils 

range from 0.3 – 0.6 % (v/w) of Varthemia iphionoids. The collected essential oils were dried by anhydrous sodium 

sulfate after separation by separator funnel then keep in refrigerator for further process. The color may vary from a 

pale to deep yellow depending on the collection time. 
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Induction of experimental diabetes: Diabetic rats were made by intraperitoneal injection of prepared solution of 

streptozotocin at dose of 55 mg/kg body weight (Sigma–Aldrich Chemical, Steinheim, Germany). Glucose 

concentration was checked up many times to confirm hyperglycemia. After 1 week, sugar level more than 220 mg/dL 

were selected as diabetic rats then processed for the following experiment. Diabetic rats were emphasized by 

elevation of blood glucose, frequency urination and weight loss. To prevent the hypoglycemia in the diabetic rats, 

which formed after one day of streptozotocin induction, a solution of 5% glucose was administered to the diabetic 

rats (Hamed and Malek, 2007). 

Experimental design: The rats were randomly distributed into 3 groups, consisting of seven rats each: 

Group I: normal control rats.  

Group II: diabetic control rats. 

Group III: diabetic rats treated with essential oil at dose 200 mg/kg 

At the end of experiment and treatment with essential oil of V.iphionoides, the rats were sacrificed and blood 

sample was collected in fresh vials containing heparin, then centrifuged at 3000 rpm for 20 minutes, then analyzed 

for glucose, cholesterol, triglycerides and antioxidant enzymes level.  

Biochemical assay: Blood glucose level was estimated Spectrophotometric by glucose oxidase method using 

commercially available diagnostic kits (Trinder, 1969). During the experiment period, sugar level measured by 

electronic glucometer Accu Check (Bayers Diagnostic Pvt. Ltd., Germany). 

Serum cholesterol and triglyceride were measured spectrophotometrically using an enzymatic colorimetric 

BioMed assay kits and Ecoline diagnostic kit (Folch, 1959). 

The serum levels of MDA and SOD were determined with a spectrophotometer according to the 

manufacturer's recommendations of comercial colorimetric assay kits. (Su, 2006).  

Statistical analysis: All values of experimental results were given as Mean±SEM for 6 rats in each group. Statistical 

analysis was carried out using one-way ANOVA followed by Tukey’s multiple-comparison test (TMRT). The 

minimum level of significance was considered at p <0.05. 

3. RESULTS 

Serum glucose: The essential oil of V.iphionoides significantly decreased the blood glucose level in the STZ-diabetic 

rats compared to the control group. Administration of essential oil of V.iphionoides decreased the blood glucose level 

from 300.87±14 in diabetic group to 155.34±11, (p < 0.05) as represented in figuer.1. 

 
Figuer 1. Effect of essential oil of V.iphinoides on blood glucose level in normal and STZ- diabetic rats 

* compared to control (P < 0.05), # compared to diabetic control (P < 0.05) 

Serum lipid: At the end of experiment the total cholesterol levels were increased significantly (p<0.05) in groups of 

streptozotocin-diabetic rats, when compared with normal rats. However, treatment of diabetic groups with essential 

oil of V.iphionoides significantly reduced serum cholesterol (p<0.05). There is no significant effect of V.iphionoides 

on triglyceride levels in the diabetic rats compared with normal control group. Table.1.  

Table 1. Effect of essential oil of V.iphionoides on cholesterol and triglyceride levels in normal and STZ-

diabetic rats 

 Cholesterol Triglycerides 

Control 1.84±0.33 1.13±0.73 

STZ 2.36±0.15* 0.88±0.02 

STZ+Varthemia  1.99±0.27 1.12±0.15 

*= compared to control (P < 0.05) 

Antioxidant enzymes levels: Regarding to hepatic biochemical values of SOD and MDA in experimental rats 

tissues. Streptozotocin-induced diabetes leads to increasing of MDA level and decreased SOD activity (p<0.05). 

However, administration of essential oil of V.iphionoides for 28 days marked lowered MDA content (figure.2) 

compared to diabetic groups. Meanwhile, there was no significant effect of V.iphionoides on the activity of SOD. 

Figure.3. 
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Figure.2. Serum MDA level in control and STZ-

diabetic rats treated with essential oil of 

V.iphionoides 

Figure3. Serum SOD level in control and STZ-

diabetic rats treated with essential oil of 

V.iphionoides 

DISCUSSION 

Streptozotocin is anti- microbial agent that causes  cytotoxicity to β-Langerhans cells of  pancreas, and it is 

a suitable model for diabetes in experimental animals by producing nitric oxide and free radicals causing β-pancreatic 

cells damage resulting in elevated blood sugar levels, lipid peroxidation, and decreased plasma insulin concentration 

(Goud, 2015; Chinedum, 2013). 

 Blood glucose level of streptozotocin-induced diabetic rats administrated with essential oil of V.iphionoides 

showed significant decrease compared to the streptozotocin-diabetic control rats.  Our results support the previous 

studies reported on (Afifi, 1997). The Mechanism behind the hypoglycemic effect of essential oil extract of 

V.iphionoides thought to be due to increase in the effect of insulin on carbohydrate metabolism, in streptozotocin-

diabetic rats, specifically by increasing the sensitivity of adipose tissue to insulin, suggested that it activates the 

tyrosine phosphorylation that leads insulin to bind to the cell receptors and prevents enzymes that block this process 

which result in greater effect of insulin (Hegab, 2018). 

In the current study, high plasma level of cholesterol was noticed in the STZ-diabetic rats and 

hypercholesterolemia has been documented in STZ-diabetic animals by Ramachandran (2011). The cause of 

hyperlipidemia in streptozotocin-diabetic rats is the increasing of mobilization of free fatty acids from the adipose 

tissue as a result of the decrease in insulin uptake and metabolism (Sriplang, 2007). Significant decrease of 

cholesterol level following administration of essential oil of V.iphionoides in diabetic rats compared with normal 

control group rats suggests that the V.iphionoides extract effect is due to activation of insulin secretion. The 

hypolipidemic effects of V.iphionoides administration seen in streptozotocin-diabetic rats also, may be suggested by 

reduced food consumption and inhibit digestion and absorption of the nutrients in the gastrointestinal tract (Elberry, 

2018). Our results revealed that there is no significant effect of V.iphionoides extracts on triglycerides level. 

Lipid peroxidation caused by reactive oxygen species which is generated by hyperglycemia results in 

reactive molecules. A 28 day-treatment with V.iphinoides extract was noticed to reduce plasma malondialdehyde 

(MDA) levels, indicating a protective effect of V.iphinoides. This effect thought to be caused by the presence of 

phytochemicals such as lavonoids. Other studies showed the presence of high levels of phytochemicals in natural 

plants extracts that have a potential in reducing oxidative stress. (Kandasamy, 2006). 

4. CONCLUSION  

The essential oil of V.iphinoides showed significant antihyperlipidemic activity and antioxidant effect in 

streptozotocin diabetic rats. Taking together, the present study hypotheses that the V.iphinoides possesses 

antidiabetic potential .Further investigations are required to know the exact mechanism. 
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