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Abstract: T2DM is a primary cause of illness and death globally, as well as a significant economic burden. T2DM is becoming 

increasingly common, implying that more effective preventive and treatment techniques are required. An in vitro research of medicinal 

plants was conducted to investigate their potential anti-diabetic and anti-obesity effects. Assays for ferric reducing antioxidant power 

(FRAP) and DPPH• scavenging capacity were performed on hot water (WE) and ethanol (EE) extracts of sweet gale (Myrica gale L.), 

roseroot (Rhodiola rosea L.), sheep sorrel (Rumex acetosa L.), stinging nettles (Utrica dioica L.), and dandelions (Taraxacumofficinale 

L.). Study of 3T3-L1 preadipocytes also indicated that Myrica gale EE (54.8%) and nettles (62.2%) strongly reduced in vitro 

adipogenesis (p0.05). There is a possibility that the polyphenols in these medicinal plants might be used to manage type 2 diabetes and 

obesity. 
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I. Introduction: 

It is a significant cause of illness and death globally, and its 

prevalence is on the rise; thus, prevention and treatment are of 

utmost significance. There will be an increase in economic 

burden when the number of diabetes globally increases to $642 

million by 2040. In the United States of America (USA), the 

overall cost of T2DM in 2012 was $245 billion, including $176 

billion in direct health care expenditures and $69 billion in lost 

productivity. Medical costs among persons with T2DM were 2.3 

times greater than those without diabetes after controlling for age 

and gender variations in the population, underscoring the need 

for cost-effective ways to prevent and treat diabetes. Diabetes 

and obesity are linked with insulin resistance and pancreatic 

apoptosis. Diabetes mellitus (T2D) has been linked to high 

postprandial blood glucose levels. Anti α-amylase and α-

glucosidase inhibitors are used to treat postprandial 

hyperglycaemia. Excess non-enzymatic glycation of proteins 

and the development of advanced glycation end products can 

also occur from hyperglycemia (AGE). Atherosclerosis, 

cataracts, and nephropathy can all be aggravated by glycation  

changes. Phenolic phytochemicals, such as α-amylase and α-

glucosidase inhibitors, have been described in a number of 

research and reviews as potentially beneficial in the treatment of 

diabetes and obesity problems. In the therapy of obesity and 

T2D, medicinal plants provide a safer option. They maintain low 

blood glucose levels, reduce the risk of high blood pressure, and 

improve insulin control. The presence of T2D is also associated 

with obesity, as is the case with many other metabolic diseases. 

Type 2 diabetes and obesity-related metabolic problems have 

been treated for millennia with traditional medicinal plant 

infusions and decoctions. Wild raspberry (Rubus idaeus L.) stem 

water infusion inhibited a-amylase, a-glucosidase, and anti-AGE 

actions. When blood sugar levels are tightly controlled (HbA1c 

7.2%), diabetes complications can be reduced. Older persons, 

particularly those with comorbidities, should have more latitude 

in setting glycemic goals, because hypoglycemia can lead to a 

higher death rate. Recent clinical recommendations thus propose 

a customised strategy. For these and other reasons, traditional 

medicinal herbs should be investigated to see if they are effective 

in decreasing both blood glucose levels and biomarkers 

associated with obesity. 
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An in vitro investigation of plant resources utilised in traditional 

medicine in north Newfoundland, Canada, was conducted. They 

were tested in vitro for antioxidant and anti-diabetic activities 

using extracts from sweet gale (Myrica gale L.), Roseroot 

(Rhodiola rosea L.), Sheep Sorrel (Rumex Acetosa L.), Stinging 

Nettle (Utrica dioica L.), and Dandelion (Taraxacum officinale 

L.). 

Three-dimensional (3T3-L1) preadipocytes were used to 

examine and assess the antiadipogenic potential of various plant 

extracts in vitro. 

II. Materials and methods 

2.1 Collection of plants 

It was gathered in 2015 from the natural environments of 

northern England. Each sample was subdivided into three 

replicates after a bulk sample of roughly one kilogramme was 

collected from various growth sites. After being flash frozen in 

liquid nitrogen and then freeze dried in a freeze dryer (Kinetics 

by FTS Systems Inc, Stone Ridge, New York) until a consistent 

weight was observed the stems with leaves were chopped into 1-

cm pieces. In a coffee grinder, the dried plant samples were 

ground. 

2.2 Methods of extraction 

2.2.1 Water extractions prepared with hot water (WE) 

Under vacuum, five grammes of freeze-dried materials were 

extracted for 30 minutes in 100ml of boiling water (in triplicate). 

Using dimethyl sulfoxide, the samples were reconstituted 

(DMSO). They were then kept at 80°C until they were needed 

for different tests. 

2.2.2 Making Ethanol Extracts (EE) 

Three times for 15 minutes, five grammes of each sample were 

sonicated in 100mL of 100% ethanol, with 10-minute pauses in 

between (in triplicates). After extraction, Whatman No. 1 filter 

sheets were used to separate the extracts. Die Extracted wurden 

mittels eines Rotavapors (R-200, Buchi, Flawil, Switzerland) 

evaporated at 37°C, followed by nitrogen drying to evaporate 

ethanol, concentratied. In the meanwhile, the extracts were kept 

at 80°C until they were needed. 

2.2.3 Diabetic Treatment Dose and Position 

For repaglinide and nateglinide, the recommended starting 

dosages are 0.5 mg and 60 mg before each meal, respectively. 

The maximum dosages are 4mg and 120mg. Weekly dosage 

increases are possible, based mostly on postprandial glucose 

monitoring. Meglitinides should be taken three times per day 

with meals and avoided if a meal is skipped due to their brief 

duration of effect. Patients with irregular food schedules may 

find them helpful. As opposed to fasting glucose, they have the 

greatest impact on postprandial blood sugar levels. They can 

produce hypoglycemia and weight gain in the same way as SUs, 

but with a shorter half-life and a reduced risk of hypoglycemia 

and weight gain. The use of meglitinides is permitted in patients 

with renal impairment. When the eGFR is more than 40 

ml/1/1.73 m2, there is no need to alter the dosage of repaglinide. 

GFR 40 ml/min/1.73 m2 should be treated cautiously. 

In this situation, the usage of eGFR 20 ml/min/1.73 m2 is not 

justified due to the lack of research. Hepatic impairment 

necessitates greater vigilance, and longer intervals between 

dosages are recommended. The dosage of nateglinide does not 

need to be adjusted in mild to moderate renal disease. Due to 

nateglinide's reduced affinity for protein carriers, individuals 

with severe renal impairment are more vulnerable to 

hypoglycemia. Although nateglinide's usage is not warranted 

when hepatic impairment is minor, there are no trials on it in 

moderate to severe hepatic impairment. 

2.2.4 α-Glucosidase Inhibitors 

Inhibition of α-glucosidase by acarbose delays glucose 

absorption and lowers postprandial glucose levels. 

Hypoglycemia is not one of their side effects. Start with 25 mg 

twice daily with meals for 4–8 weeks, and then increase to 50 

mg twice daily, up to a maximum dose of 100 mg twice daily. If 

the patient weighs less than 60 kilogrammes, a daily dose of 50 

milligrammes is suggested. Abdominal discomfort, bloating, 

diarrhoea, and gas are the most common adverse effects, which 

cause a high incidence of discontinuation. Abdominal 

discomfort, bloating, diarrhoea, and gas are the most common 

adverse effects, which cause a high incidence of discontinuation. 

GI problems are the primary contraindications for these drugs. 

Cirrhosis of the liver and renal insufficiency (creatinine >2 

mg/dl) are further contraindications. In addition, they can be 

taken in conjunction with SUs, metformin, or insulin 

(acarbose). >50 mg twice/day has no extra impact on HbA1c, but 

worsens adverse effects. 

A second -glucosidase inhibitor, miglitol, has been discovered. 

Acarbose is systemically absorbed, while miglitol is eliminated 
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via the kidneys instead. In the Miglitol on Glucose Metabolism 

in Acute Coronary Syndrome (MACS) Study, it was 

demonstrated that Miglitol decreased subclinical hypoglycemia 

and glucose fluctuations in T2DM patients with recent ACS. 

VOGLIBOSE is another member of the same family, and it had 

similar effects to acarbose (0.3 mg vs. 50 mg, respectively) in 

terms of postprandial hyperglycemia. 

2.2.5 α-Amylase Inhibitory 

A totally dry powder was obtained by freezing EE and WE. 

20mM sodium phosphate buffer with 6mM sodium chloride was 

used to dissolve the enzyme and soluble starch test extracts (pH 

6.9). In the buffer solution, different concentrations of test 

extracts were dissolved. Amylase was dissolved in buffer (pH 

6.9) in 250 microliters of pancreatic porcine α-amylase and 100 

microliters of test extract at concentrations ranging from 15.6 to 

250 mg/L. It was pre-incubated at 37°C for 15 minutes before 

adding the starch. Following a 15-minute incubation at 37°C, the 

reaction was terminated with 1mL of dinitrosalicylic acid colour 

reagent. In a boiling water bath for 5 minutes, tubes were cooled 

to room temperature, then diluted. Using a FLUOstar OPTIMA 

plate reader, 200 microliters of the reaction mixture was poured 

into a 96-well transparent plate. In the absence of any inhibitor, 

a-amylase at 1 U/mL exhibited 100 percent enzyme activity. To 

compensate for the colour interference, test extract controls 

containing the reaction mixture except the enzyme were 

employed. As a comparison, acarbose, a recognised α-amylase 

inhibitor, was employed. Test sample α-amylase inhibition was 

estimated as follows: 

Inhibition (%) = 100 ×
(AC − AS)

(AC)
− −(1) 

Where AS and AC are the absorbance of the sample and the 

control, respectively, and AS is the average absorbance. In terms 

of IC50, the concentration of test extracts necessary to inhibit the 

enzyme by 50%, the results were represented. 

Statistical analysis 

In all cases, the experiments were done in triplicate, and 

randomization was employed throughout. When testing 

residuals for normalcy, Anderson-Darling test was used. 

Multiple mean comparisons were done in SAS V8 (Cary, NS, 

USA) with Tukey's test. Each set of data is represented by its 

mean and its standard deviation. 

 

III. Results and discussion 

In the management of T2D, the postprandial blood glucose level 

is the most important component to be maintained. 

Antihyperglycemic strategies currently include 11 major classes 

of antidiabetic agents [sulfonylureas, meglitinides, biguanides, 

thiazolidinediones, α-glucosidase inhibitors, glucagon-like 

peptide-1 receptor agonists, dipeptidyl peptidase-IV inhibitors, 

amylin analogues, dopamine D2-receptor agonists, there are also 

unavoidable adverse effects connected with the pharmacological 

intervention including hypoglycemia, weight gain and GI pain. 

Polyphenols in plants have powerful antioxidant properties that 

protect the body from oxidative stress, diabetes, cardiovascular 

disease, and cancer, among other conditions. Due to its claimed 

safety and nutritional advantages, plant-based therapies are a 

possible alternative therapy to examine. Five medicinal plants 

were tested for total phenolics and antioxidant ability using TPC 

(Folin Caiocalteu), FRAP, and DPPH radical scavenger tests 

(Figure 1). 

 

 

Figure 1: The total phenolic content measured in the tested hot 

water and ethanol plant extracts. 
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Figure 2: The inhibition of a-amylase (A), α-glucosidase (B) by 

the tested hot water and ethanol plant extracts. Values (IC50) are 

the mean SD of triplicate experiments. 

The antihyperglycemic effects of dietary polyphenols, in 

addition to their antioxidant effects, have been described through 

binding to glucose transporters and inhibiting digestive 

enzymes. Amylase and glucosidase, carbohydrate hydrolyzing 

enzymes, breakdown dietary starch and convert 

oligosaccharides to glucose, causing a postprandial glucose 

spike. 

Because of this, inhibiting the activities of glucosidase and 

amylase in T2D patients is one of the major ways to managing 

hyperglycemic situations. Inhibitor of a-glucosidase most often 

given is Acarbose. Figure 2 shows the inhibitory effects of the 

plant extracts on a-amylase, α-glucosidase activity, and AGE 

(IC50 values). Its IC50 value of 27 mg/L was substantially 

higher than that of acarbose, which had an IC50 value of 89 

mg/L. Polyphenols are known to decrease enzyme function by 

non-specific binding. Inhibition of α-glucosidase is enhanced by 

polyphenols as molecular weight and degree of polymerization 

increases. 

IV. Conclusion 

Canadian traditional medicinal herbs were studied for the first 

time in terms of their anti-oxidant and anti-diabetic properties. 

The antioxidant capacity of myrica gale and roseroot extracts 

was found to be high. They also lowered a-amylase and 

glucosesidase activity in comparison to the most often used 

medication, carbose, showing that the polyphenols in these 

extracts have the ability to reduce postprandial hyperglycemia 

by delaying carbohydrate digestion, according to the study. 
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