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ABSTRACT

Diabetes mellitus (DM) is a main health badly-behaved, that is not considered a disease
of largely developed countries. The occurrence of diabetes is gradually growing far and wide,
most obviously in developing countries. The majority of anti-diabetic formulations/medicines
prescribed attempt to stabilize or lower blood glucose levels. In addition to traditional
medications, some individuals employ complementary or alternative therapies to treat diabetes.
Many phytochemical or herbal compositions are highly useful in diabetes control and treatment.
Natural antidiabetic drugs exhibit several mechanisms of action. a-glucosidase inhibition,
inhibition of aldose reductase, inhibition of a-amylase stimulation of insulin secretion from /-
cells, antioxidant activity, and numerous other mechanisms. This mini-review was performed on
the four selected herbal drugs, Mango leaves (Mangifera indica L., Family Anacardiaceae),
leaves of Rosemary (Rosmarinus officinalis L., Family Lamiaceae), grains of Barley (Hordeum
vulgare L. Family Poaceae) and Delonix regia leaves (Delonix regia L, Family Fabaceae) which

are growing in Egypt.
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1-Introduction

Diabetes mellitus is a main health problem, that is not considered a disease of wealthy
countries. The occurrence of diabetes is gradually growing everywhere, most obviously in

developing countries.

Worldwide, the number of individuals with diabetes has more than doubled during the past
30 years. The latest universal estimate from International Diabetes Federation (IDF) in 2021
stated that 536 million persons with diabetes mellitus and that by 2045 the number will be 783
million (1). according to (IDF), in 2021 over 39 million persons in Middle East and North Africa
(MENA) region had diabetes, and it is expected that the number will reache 82 million in 2045.
Egypt is the state with the major number of diabetes persons (8.3 million). In 2021, the IDF
ranked Egypt as the 8" country in the world in the number of patients with diabetes, with the
occurrence estimated to be about 15.1% mid adults among 20-79 years and yearly death of
373.00. It is alarming that diabetes occurrence in Egypt has enlarged within a quick period and it

is predictable the number will jJump to 16.7 million by 2045 (1).
Definition:

Diabetes mellitus is a collection of metabolic diseases in which blood sugar is high,
because the pancreas does not produce sufficient insulin, or because cells do not reply to the
insulin that is formed. The long-lasting hyperglycemia of diabetes is linked with long-standing
damage, dysfunction, and failure of different organs. Numerous pathogenic progressions are
involved in the progress of diabetes. These range from autoimmune destruction of the -cells of
the pancreas with subsequent insulin shortage to anomalies that result in a confrontation with

insulin action (2).
Types of Diabetes

There are several types of Diabetes Mellitus; Type 1, also identified as Insulin Dependent
Diabetes Mellitus (IDDM), which is genetic and treated by insulin, and Type 11, Non-Insulin
Dependent Diabetes Mellitus (NIDDM) Table 1, which occurs in old people and is treated by

controlling the diet and oral anti-diabetic drugs.
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The chief signs of these types are; the increased need for liquids, increased urinary output,
ketonemia, and ketonuria. In Type I (IDDM), the insulin—producing cells in the pancreas are lost
as a consequence of an attack from the body’s immune system. The result is a total lack of self—

produced insulin and patients have to take it every day (2).

IDDM is not linked to obesity and is exacerbated by ketosis and acidity. In type Il diabetes
(NIDDM), the amount of insulin produced is insufficient, or the body's cells do not respond to its
presence. If the p-cells have not been emptied, NIDDM is frequently associated with normal
shape and insulin content. The precise causes of pancreatic failure and loss of insulin cellular
acceptance are unknown, however, they are linked to illness, environmental, and/or nutritional

factors (3).

Table (1): Common differences between type | and 11 diabetes

Feature Type | diabetes Type Il diabetes

Onset Sudden Gradual

Age at onset Any age (mostly in young)| Mostly in adults

Body habitus Thin or normal Often obese
Ketoacidosis Common Rare
Auto antibodies Usually present Absent
Endogenous insulin Low or absent Normal, decreased

or increased

Gestational Diabetes Mellitus (GDM):

1- GDM is well-defined as any degree of glucose intolerance that begins or is first seen
during pregnancy.

2- Although the majority of cases end with delivery, the criteria apply whether or not the
problem persists following pregnancy.

3- This criterion aided in the development of a standardized technique for the identification
and classification of GDM, but its limitations were acknowledged for many years.
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4- As the continuous obesity and diabetes epidemic has resulted in a rise in type Il diabetes
in women of reproductive age, the number of pregnant women with undiagnosed type 1l
diabetes has grown (4).
Symptoms of Diabetes:

The symptoms of the two major forms of diabetes are essentially identical, but their
severity varies. The initial symptoms of untreated diabetic patients are attributed to elevated

blood glucose levels. Figure 1, As a result,

1- there is a loss of glucose in the urine, which increases urine output, resulting in
dehydration, thirst, and increased water consumption.

2- Despite an increase in desire and food consumption, insulin insufficiency eventually
leads to weight reduction.

3- Diabetic individuals who are untreated experience exhaustion, nausea, and vomiting.
They are more prone to bladder, skin, and vaginal infections.

4- Blood sugar fluctuations can cause hazy vision. Furthermore, extremely high blood sugar

levels might cause unconsciousness and even death (5).
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Figure 1: symptoms of diabetes www.freepik.com

Risk Factors and Causes of Diabetes:

Several studies have been conducted to determine the cause of diabetes. Diabetes has been

discovered to be a complex, diverse condition that is influenced by a variety of factors including:

1- hormones

2- genetics

3- Obesity

4- ethnicity

5- age

6- biochemical factors (6).

e Type | diabetes is thought to be caused by a mix of genetic vulnerability and

environmental variables, and despite the substantial investigation into potential
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biological, pharmacological, dietary, and behavioral causes, none has yet been identified
as the cause.

e Type Il diabetes risk factors are better understood. Although there is a significant
hereditary component, the majority of instances occur in the context of risk factors such
as age, obesity, and physical inactivity.

e Although smoking has been demonstrated to raise the risk of diabetes, increasing body fat
is by far the most significant risk factor.

e A high sugar and fat intake, for example, has also been related to an increased risk of
type Il diabetes.

e Gestational diabetes risk factors include, in addition to family history, age, obesity, and
physical inactivity, as well as excessive weight gain during pregnancy (7).

Diagnosis of diabetes:

The sugar tolerance test, often known as the glucose tolerance test (GTT), is an important

blood sugar test for identifying diabetes.

1- Diabetes is classified as normal, mild, moderately severe, or severe based on the
patient's blood sugar level.

2- This test is commonly performed in the morning after a night's fast, although it can
also be performed four or five hours after the last food was consumed. Fasting blood
sugar levels are measured using blood samples.

3- After obtaining the blood sample, the patient is administered 1.75 g of glucose/kg
body weight orally, and blood samples are obtained at half, one, and two-hour intervals to
assess the blood sugar level. In the normal scenario, the blood sugar level climbs to
around 150 after an hour, then begins to decline, and returns to normal after two hours.

4-  In diabetics, the sugar level rises higher at 200-300 mg and remains high for a longer
period, i.e., 3-6 hours. Furthermore, the peak value is obtained over a longer period (2
hours).

5- The peak of the curve in non-diabetics is frequently between half and one hour.
Sodium fluoride (100 mg/ml) must be added to the blood shortly after collection for sugar
measurement.

6- This is done to prevent blood enzymes from changing the amount of glucose in the

blood during storage.
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7- However, within limitations, the glucose concentration in the blood responds to
several biochemical and physiological activities. Stress, meal size, sugar content, rate of
digestion, and drugs that modify glucose absorption and metabolism all allow sugar
levels to be altered at various stages along the glucose cycle in the body. (3).

Mechanism of natural antidiabetic drugs:

The majority of anti-diabetic formulations/medicines prescribed attempt to stabilize or
lower blood glucose levels. In addition to traditional medications, some individuals employ
complementary or alternative therapies to treat diabetes. Many phytochemical or herbal
compositions are highly useful in diabetes control and treatment (6). Herbal medicines are the
leading major actors among accessible therapies, particularly in rural areas, due to their ease of

availability, few side effects, and low cost (5).Figure 2.

Natural anti-diabetic drugs have a variety of mechanisms of action, including increasing
insulin sensitivity, inhibiting gluconeogenesis and glycogenolysis in the liver, stimulating
glycogenesis, increasing glucose uptake in adipose and skeletal muscle tissues, inhibiting
glucose absorption in the intestine, improving glucose metabolism, and lowering lipid

peroxidation and oxidative stress (8, 9).

Alkaloids, terpenoids, phenolics, flavonoids, and a variety of other types of plant
secondary metabolites all exhibit promising anti-diabetic properties. These organic components
might exert their effects via several methods. for instance, a-glucosidase inhibition (10)
inhibition of aldose reductase (11), inhibition of a-amylase (12) stimulation of insulin secretion

from p-cells (13), antioxidant activity (14), and numerous other mechanisms (9).
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Figure 2: Mechanisms of natural hypoglycemic drugs

The anti-diabetic potential of several herbal plants has been extensively investigated and
demonstrated because diabetes is a worldwide disease that necessitates lifetime monitoring and
therapy. For the effective treatment and control of diabetes, many of these plant extracts are
utilized either alone or in combination with traditional therapy approaches. Alternative
therapeutic medications are becoming more and more well-liked as a result of the expensive
expense of chemical prescriptions, their lifelong dependence, and their negative side effects. A
variety of natural antidiabetic drugs exhibit several mechanisms of action e.g. stimulate insulin
secretion (Aloes, Biophytum sensitivum), inhibition of a-glucosidase (Colvillea racemosa (15),
retard glucose absorption, increase hepatic glucokinase activity (Myrica sangzhia) and promote

glucose uptake (Ginseng, Bittermelon, Cinnamon)(6).

This review was performed on the four selected herbal drugs, Mango leaves (Mangifera
indica L., Family Anacardiaceae), leaves of Rosemary (Rosmarinus officinalis L., Family
Lamiaceae), grains of Barley (Hordeum vulgare L. Family Poaceae) and Delonix regia leaves
(Delonix regia L, Family Fabaceae). The review focused on data reported concerning the

biological effects especially those responsible for anti-diabetic and antioxidant effects (16).
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Mango leaves

analysis the impact of Mangifera indica leaf aqueous extract on rats with normoglycemia,
glucose-induced hyperglycemia, and diabetes produced by streptozotocin (STZ). The findings
showed that Mangifera indica leaf aqueous extract has a hypoglycemic activity that could be

linked to a decrease in glucose absorption in the intestine (17).

Mangiferin helped decrease oxidative stress in rat models of streptozotocin-induced
toxicity. The findings demonstrated that intraperitoneal administration of mangiferin caused a
comparable reduction in oxidative stress and a significant decrease in glycosylated hemoglobin
and creatine phosphokinase (CPK) levels to those of insulin treatment (18).

Mangiferin has been shown to have strong anti-diabetic, anti-hyperlipidemic, and antiatherogenic
characteristics, indicating that it may have a positive impact on the management of diabetes
mellitus accompanied by hyperlipidemia and accompanying cardiovascular problems (19).
Mango stem bark's ethanolic extract reduced type Il diabetic rats' absorption of glucose, but none
of the extracts had any discernible antihyperglycemic effects on type | diabetic rats, according to
research on the effects of ethanolic and aqueous extracts of mango stem barks and leaves on
these rats (20).

In streptozotocin-induced diabetic rats, mangiferin showed a protective effect against the

advancement of diabetic nephropathy (21).

3p-taraxerol, a compound isolated from Mangifera indica leaves, was identified as a PI3K
(phosphatidyl inositol 3-kinase) dependent dual activator of glucose transport and glycogen
synthesis in 3T3-L1 adipocytes (22).

Diabetic rats treated with alloxan ethanolic extract of Mangifera indica leaves caused a

drop in their blood sugar, urea, uric acid, and creatinine levels (23).

Diabetic individuals receiving diet advice, medicine, and a solution made from mango leaf

powder showed a significant drop in blood sugar levels (24).

Identified benzophenones, including maclurin and iriflophenone, as important antioxidants
in young mango leaves (25). in-vitro antidiabetic and anticancer potential of the ethanolic extract

of a mango leaf was shown (26).
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The study's results strongly showed that the plant's leaf extract might have anti-diabetic
properties (27). The leaf extract from young mango cv. 'Apple’ has the potential to become a
nutraceutical since it has the strongest anti-inflammatory and anti-diabetic properties (28) By
suppressing alpha-amylase and boosting glucose uptake within the cell, ethanolic extracts of
Mangifera indica (mango leaf) and Annona muricata (soursop leaf) have the potential to treat
diabetes(29).

Rosemary leaves

in diabetic rabbits, the ethanolic extract of rosemary had an antihyperglycemic effect at
doses of 100 and 200 mg/kg, which was followed by a marked rise in serum insulin levels.
Furthermore, the extract was able to reduce lipid peroxidation and activate antioxidant enzymes
in diabetic rabbits after a week of treatment at a dose of 200 mg/kg. It was determined that
Rosmarinus officinalis extract likely has a notable anti-diabetogenic impact because of its strong

antioxidant characteristics (30).

administering rosemary's aqueous extract perfusion to normal and streptozotocin-induced
diabetic rats improved their lipid profiles and reduced their blood sugar levels (31). Diabetic rats'
blood glucose levels were markedly lowered by R. officinalis aqueous extract (200 mg/kg body
weight for 21 days) (32).

carnosic acid, at levels found in rosemary extract, stimulates muscle cell glucose uptake
via AMPK (AMP-activated protein kinase) activation (33). A significant amount of
pharmacological research revealed that rosemary extract and its phenolic components,
particularly carnosic acid, rosmarinic acid, and carnosol, could significantly reduce the risk of

diabetes mellitus by controlling lipid metabolism, inflammation, and oxidation (34).

The present study confirmed that the volatile oil of rosemary leaves could be used for

management of cancer and diabetes mellitus (35).
The ethanolic extract of rosemary leaves has antidiabetic activity (36)

Barley grains

S-glucan enriched barley fraction significantly decreased cholesterol levels in hamsters

when compared to rice and oat bran (37).
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In rats, barley p-glucan reduced levels of triglycerides, LDL cholesterol, and total
cholesterol (36). in diabetic rats, p-glucans exhibited anti-hyperglycemic, anti-

hypertriglyceridemic, anti-hypercholesterolemic, and anti-arteriosclerotic activity (37).

Acute consumption of barley p-glucan was effective in reducing glucose and insulin

responses in mildly insulin-resistant men (38).

Giving tea polyphenols (TP) and beta-glucan (BG) to diabetic rats significantly improved
their blood sugar levels, serum lipid parameters (decreased triglyceride, total cholesterol, LDL-
C, and increased HDL-C), lipid peroxidation (decreased malondialdehyde content), and serum
antioxidant status (increased superoxide dismutase, glutathione peroxidase, and total antioxidant
capacity) (39).

The barley flour's protein isolate and prolamin fractions were suggested for utilization as
viable candidates in the functional, nutraceutical, and pharmaceutical industries as

hypoglycemic, antioxidant, and anti-diabetic compounds (40).

The reducing blood glucose, hepatic glucose, and lipid problems with yeast-glucan helps
control glucose and lipid homeostasis in diabetic rats. To reduce the absorption of glucose and
lipids, yeast glucans lowered the glucose transporters SGLT1 and GLUTZ2, fat emulsification,
and adipogenic genetic proteins in the colon. Therefore, it might be used in anti-diabetic diets or

medications (41).

Highland barley phenolics could be used as a potential treatment agent for T2DM to

enhance human health (38) .

Delonix regia leaves

Delonix regia leaves have antidiabetic activity in which the methanolic extract in a dose of
400 mg/Kg showed significant hypoglycemic activity compared to standard glibenclamide (13,
39)
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Figure 3: Some of antidiabetic compounds from natural source.
Conclusion

Diabetes mellitus (DM) is a main health problem that is no longer considered a disease in
predominantly rich nations. The prevalence of diabetes is steadily increasing everywhere, most
markedly in the world’s middle-income countries. The high cost of chemical drugs, and lifelong
dependency, along with their side effects have made alternative therapeutic medicines even more

popular.
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