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Abstract. Diabetes is a chronic metabolic disease, which affects large number of population all 

over the world. Diabetes is associated with many complications as dyslipidemia, coronary heart 

diseases and non alcoholic fatty liver diseases. More than 400 traditional medicinal plants have 

been recorded for helping in controlling such disease. This review discusses the effects of most 

common plants (Foenugreek, Nigella and Termis) used in Saudi Arabia and some other Arab 

countries as antidiabetic agents. The usage of the mixture or each plant alone corrected the blood 

glucose level and increase insulin secretion with definite increase in the number and diameter of 

beta pancreatic cells in the diabetic rats. Also, improve the associated dyslipidemia, and ameliorated 

most of all damage effects of Alloxan on hematological parameters present in diabetic rats. So, it 

can control most of the metabolic risk factors of coronary artery disease (CAD) in diabetic. Finally, 

it appeared to be a useful agent in improving fatty changes in the liver texture associated with DM. 

It can be concluded that, water extract of the mixture of Foenugreek, Nigella and Termis is the most 

powerful in amelioration hyperglycemia, dyslipidemia and most of all damage effects of Alloxan on 

the liver and hematological parameters. 

Introduction 

Traditional remedies (Folk Medicine), which are often free from side effects are still in use as 

medicines by a majority of cultures worldwide, and may therefore; present new avenues in the 

search for alternative drugs. The term of medicinal plants include a various types of plants used in 

herbalism and some of these plants have a medicinal activities. These medicinal plants or their 

derivatives consider as a rich resources of ingredients, which can be used in drug development and 

synthesis. Nowadays, the term “Alternative Medicine” became very common in western culture, it 

focus on the idea of using the plants for medicinal purpose. Medicinal plants have a promising 

future because there are about half million plants around the world, and most of them their medical 

activities have not investigate yet, therefore it is a very important to clarify their role in the 

treatment of present diseases, and how they can be used to produce or synthesis more effective 

drugs [1]. Foenugreek, Nigella and Termis are examples of folk medicine which are used widely in 

Arabic area as herbal medicine for many diseases especially diabetes mellitus (DM) and many 

published reports demonstrate their medicinal effects. 

Anti-diabetic effect 

 DM is possibly the world's fastest growing metabolic disease, so there is a great need for more 

appropriate therapies
. 
Many plants have been investigated for their beneficial use in treating DM 

[2]. Nigella sativa oil lowered blood glucose concentration in the diabetic rats and improved altered 

levels of lipid peroxidation products. Abdel Moneim et al. [3] reported that the hypoglycemic effect 

of Nigella sativa may be attributed to an increase in the islet numbers and to its effect on the time-

course of glucose resorption from the intestine. Its hypoglycemic effect may be mediated by extra 

pancreatic actions rather than by stimulated insulin release. Also, its antioxidant effects may be 

useful in controlling the diabetic complications [4, 5]. Oral administration of ethanolic extract of 

Nigella sativa seeds to streptozotocin induced diabetic rats for 30 days reduced the elevated levels 

of blood glucose and improved altered levels of lipid peroxidation products. Fenugreek (Trigonella 
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foenum-gracaeum) may increase plasma insulin level in vivo [6].
 
Various hypotheses about the 

mechanism of the hypoglycemic activity of Foenugreek have been postulated, including delayed 

gastric emptying and an agonist effect on insulin receptors [7].  The major free amino acid 4-

hydroxyisoleucine constituent of Foenugreek stimulates insulin secretion from perfuse pancreas in 

vitro [8].
 

Termis seeds (Lupine) are a medicinal plant with potential antihyperglycemic activity present in 

extracts of the whole seed.  In white mice, extracts of seeds of the white Termis were associated 

with increased tolerance to an oral glucose [9]. Mostafa et al., [10] found that, induction of diabetes 

by alloxan in rats cause a significant decrease in beta cells number and increase in beta cells 

diameter as well as nuclear diameters. Water extract of Foenugreek, Nigella and Termis appeared to 

be useful agents in reducing the hyperglycemia by increasing insulin level and regenerating beta 

cells of the pancreas (increase in beta cell number and a decrease in their diameters as well a 

nuclear diameter) and may block the diabetogenic action of Alloxan and restore insulin production. 

However, a mixture of these plants proved to be more effective than each of them without added 

side effects. Also, Augusti and Sheela [11] mentioned that some plants exert their effect on beta 

cells through both protection of the already present beta cells due to their antioxidant effect and 

through stimulation of the beta cells to release insulin. Marles et al. [12] suggested that, the 

hypoglycemic effect of some medicinal plants could be attributed to factors other than stimulation 

of insulin release only, e.g. their effect on the number and /or affinity of insulin receptors on target 

cells and the post-receptors of these cells. 

Anti-dyslipidemic effect 

Patients with type 2 DM (T2DM) have a higher incidence of dyslipidemia, and obesity, which 

contribute to their high risk of CHD [13]. 
 
Disturbance of lipid metabolism appears to be an early 

event in the development of T2DM, potentially preceding the disease by several years [14]. 
 
The 

dyslipidemia spectrum in DM can include all the various types of dyslipidemia identified in the 

general population; however, the characteristic features are a high plasma triglyceride (TG) 

concentration, increased concentration of small density lipoprotein (LDL) particles and low high 

density lipoprotein (HDL) concentration which are attributed mostly to insulin resistance (IR) and 

insulin deficiency [15]. The main cause of diabetic dyslipidemia is the increased free fatty acid 

release from IR fat cells into the liver in the presence of adequate glycogen stores promotes TG 

production, which in turn stimulates the secretion very low density lipoprotein cholesterol (VLDL) 

[16]. The increased number of VLDL cholesterol particles and increased plasma TG levels decrease 

the level of HDL and increase the concentration of small, dense LDL particles via several 

processes: VLDL transported TG is exchanged for HDL transported cholesteryl ester through the 

action of the cholesteryl ester transfer protein (CETP), which results in increased both atherogenic 

cholesterol-rich VLDL remnant particles and TG rich cholesterol depleted HDL particles [18]. 
    

The literature survey revealed that Nigella has been shown to produce multi-systemic beneficial 

actions including hypocholestermic, hypoglycemic and antioxidant effects [5, 18]. The presence of 

proteins and fiber (galactomannan) in Foenugreek seeds might exert a lipid lowering effect and may 

form a viscous gel in the intestine and inhibit glucose and lipid absorption [19]. Some studies 

observed a beneficial influence of Lupin protein on blood cholesterol concentrations and also 

partially in blood pressure [20]. Waleed et al., [21]
 
found that the aqueous extract of the Fenugreek 

and a mixture of Nigella, Foenugreek and Termis are the most powerful in amelioration of lipid 

abnormalities present in diabetic rats as it significantly decreased the levels of total lipids, 

cholesterol, TG and LDL with non-significant increase in HDL level either through control of DM 

and direct action on associated dyslipidemia without added side effects. This may attributed to their 

stimulation to the most aspects of carbohydrate metabolism, including rapid uptake of glucose by 

the cells, enhanced gluconeogenesis, increased rate of absorption from the gastrointestinal tract and 

even increased insulin secretion with its resultant secondary effects on carbohydrate metabolism 

[22]. Zahida et al. [23] found that Nigella decreased cholesterol 14.58%, LDL 23%, triglycerides 

15.16% and VLDL 15.16%, whereas HDL increased 3.18%, significantly after six months of 

International Journal of Pharmacology, Phytochemistry and Ethnomedicine
Vol. 3

91



treatment and concluded that Nigella has ability to reduce the lipid profile, which is a major risk 

factor for CHD in cardiac patients.  

Ghazi Mahmood et al. [24] stated that, Nigella is more effective than Gemfibrozil in 

hyperlipidemia and it can be used as an add on drug therapy in patients of metabolic syndrome with 

poor glycemic control. The most important action of Nigella that may be responsible for its 

beneficial effect in metabolic syndrome is its insulin sensitizing action.  Similarly the effects of 

Nigella seeds on the blood levels of cholesterol, triglycerides, HDL and LDL in white albino rats 

were studied by Ali et al., [25] a total of 200 rats, 150 experimental and 50 controlled were included 

in the study. Six doses of Nigella sativa were used (50, 100, 200, 300, 400 and 500 mg/day/200g 

rat). The dose was given for five durations: 1, 4, 7, 10, and 14 days. Generally, all doses of Nigella 

sativa produced significant reduction in the blood level of all studied parameters. There was no 

linear dose or time dependent effect of Nigella sativa on these parameters. The effect of Nigella 

sativa started after 4 days and continued some swings, for the rest of the duration. The effective 

dose of Nigella sativa seemed to lie between 100-400 mg/kg. The carbonyl fraction of the seed 

extract has got excellent choleretic activity which may affect the body total lipid concentration and 

help prevent atherosclerosis [23].  

Sirtori et al. [26] also showed that Lupin protein isolates were able to reduce plasma total, 

VLDL and LDL cholesterol concentrations in rats. This effect was associated with the stimulation 

of LDL receptors by a well-defined protein component of the Lupin seeds, as demonstrated by in 

vitro studies. Yoshie-Stark and Wa¨sche, [27]
 
also showed that the application of Lupin-isolated 

protein had the capacity to bind bile acids to nearly the same extent as cholestyramine. Similarly, 

Martins et al., [28]
 
found a hypocholesterolemic effect of Termis and stated that this effect was 

mainly the consequence of a marked decrease in the intestinal absorption of cholesterol probably 

modulated by bile acid reabsorption and a higher content of dietary phytosterols. Bähr et al., [29] 

found that a modest amount comprising 25.0 g/d of additionally consumed Termis is capable of 

lowering total and LDL cholesterol concentrations as well as the LDL: HDL cholesterol ratio from 

baseline to week 4, primarily in subjects with higher hypercholesterolemia. Proteins, 

galactomannan, and polyphenols from Foenugreek seeds have been reported to regulate 

dyslipidemia in obese and diabetic rodents. The presence of these phytoconstituents effectively 

inhibits fat accumulation and ameliorates dyslipidemia in obese rats, which is due to improvement 

in glucose and lipid metabolism, increased insulin sensitivity; improve antioxidant defense, and 

downregulation of lipogenic enzymes [30]. 

Hematological effect 

 Alloxan significantly decrease red blood cells (RBCs) number, hematocrit (HCT) and 

hemoglobin (Hb) levels in the diabetic induced animals with no effect on WBCs number. The water 

extract of the mixture of Foenugreek, Nigella and Termis statistically increased RBCs, HCT, and 

Hb in all the treated rats. Several investigators attributed this anemia to the increase in lipid 

peroxidation of the erythrocyte cell membrane by the destructive effect of alloxan [24].  

Cardiometabolic effect 

CHD is a major complication of diabetes and the leading cause of eath among diabetic people. 

People with T2DM also have high rates of high blood pressure, dyslipidemia, and obesity, which 

contribute to their high rates of CHD [31]. The United Kingdom Prospective Diabetes Study, [32] 

and other clinical trials have demonstrated the following benefits of optimal control of the of 

diabetes: Intensive glucose control reduces the risk of any CHD event by 42 percent and the risk of 

heart attack, stroke, or death from cardiovascular diseases (CVD) by 57 percent. In general, every 

percentage point drop in hemoglobin A1C (A1C) results reduces the risk of diabetes, kidney, eye, 

and nerve disease by 40 percent. Increased level of blood cholesterol, LDL, TG, smoking and raised 

blood pressure is established as major risk factors for coronary heart disease [33].
 
Improved control 

of blood lipids (cholesterol, HDL, LDL, and TG) can reduce CHD complications by 20 to 
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50 percent [34]. Our previous work [10] revealed that, the water extract of the mixture of these 

plants may have a cardiometabolic protective effect by controlling  most of metabolic risk factors of 

CHD in diabetic rats through reducing the hyperglycemia, amelioration of all damage effects of 

Alloxan on hematological parameters, and correction lipid profile abnormalities.  

Effect on Nonalcoholic fatty liver disease (NAFLD) 

NAFLD is an increasingly recognized condition that may progress to end-stage liver disease, 

affecting approximately 30% of Western populations [35]. DM per se may generate NAFLD, in 

association with obesity and dyslipidemia [36]. NAFLD is now considered as the hepatic 

manifestation of the metabolic syndrome, and it is present in approximately 80% of cases of T2 DM 

[37]. It was found that, in patients with T2DM with or without obesity, up to 30% have fat with 

inflammation, 25% had associated fibrosis, and 1–8% had cirrhosis [38]. In NAFLD, DM 

constitutes a risk factor for non alcoholic steatohepatitis (NASH) and advanced progressive liver 

disease [39]. Martin et al. [40] reported that the development of NAFLD comes from an imbalance 

between the influx and production of fatty acids and the use of fatty acids for oxidation or secretion 

as VLDL triglycerides TGs. Mechanisms leading to lipid accumulation are not completely 

understood, but it could potentially result from insulin resistance [41] and decreased disposal of 

fatty acids from impaired mitochondrial ß-oxidation or deficient production of very low-density 

lipoprotein (VLDL) [39]. The proinflammatory and profibrogenic properties of lipid peroxidation 

end products such as serum malondialdehyde (MDA) potentially account for all of the typical 

histological features observed in this disorder [42].  

Some researchers found that excess glycogen accumulation in the liver is seen in 80% of 

diabetic patients as glycogen synthesis is impaired in the liver due to defective activation of 

glycogen synthase and it was postulated that long-standing insulin deficiency may actually facilitate 

synthase activity [43]. The steatosis may be microvesicular or macrovesicular, and it may progress 

to fibrosis and cirrhosis [38]. From our previous work, we found fatty changes in alloxan induced 

DM with a significant increase in AST, ALT, and LDH levels and a significant decrease in the 

serum protein level. In addition, in diabetic liver periportal fibrosis, vacuolated cytoplasm and 

cellular infiltration were observed. The traditional antidiabetic plants might provide a useful source 

of new oral hypoglycaemic compounds, and they have a good effect on associated liver diseases. 

This may be attributed to their stimulation of most aspects of carbohydrate metabolism, including 

the rapid uptake of glucose by the cells, enhanced gluconeogenesis, increased rate of absorption 

from the gastrointestinal tract, regenerating pancreatic b-cell, and even increased insulin secretion 

[44].  

Oral administration of an ethanolic extract of N. sativa seeds to streptozotocin-induced diabetic 

rats for 30 days reduced the elevated levels of blood glucose and improved the altered levels of lipid 

peroxidation products; in addition, because of its antioxidant effects, its administration may be 

useful in controlling diabetic complications [38, 41]. Fenugreek may increase the plasma insulin 

level in vivo [39], delayed gastric emptying and an agonist effect on insulin receptors [34]. Termis 

seeds potential value in the management of diabetes with antihyperglycaemic activity, and was 

associated with increased tolerance to oral glucose [9]. A significant decrease in AST, ALT, and 

LDH levels occurred more marked in the mixture-treated group. Furthermore, the TP levels were 

significantly raised in all treated groups. In a recent point prevalence study in >9000 T2DM patients 

in eight Italian centers, the overall prevalence of raised ALT and AST was 16% and 8.8%, 

respectively [45]. A histological study of diabetic rat liver sections after a 30-day treatment 

demonstrated histological improvement of the liver texture, especially in a diabetic mixture-treated 

rat than the liver of a diabetic N. sativa-treated rat and the liver of a diabetic fenugreek-treated rat 

with minimal effects observed in the termis-treated rat [44]. In conclusion an aqueous extract of the 

seed mixture of the studied plants appeared to be useful agents in reducing fatty changes in the liver 

texture.  
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Conclusion 

The water extract of the mixture of Foenugreek, Nigella and Termis is the most powerful in 

amelioration hyperglycemia, dyslipidemia and most of all damage effects of Alloxan on the liver 

and hematological parameters. 

Recommendations 

It is advised to use the plant mixture as an antidiabetic agent rather than the use of each plant 

separately. More studies on these plants are advised be done with different doses and for different 

periods before recommending their use on a wide scale.  
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