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Introduction 
Diabetes mellitus is a chronic health problem with long term 

consequences that are potentially preventable. It is a heterogeneous 
group of disease, characterized by high blood glucose levels 
resulting from impaired insulin secretion, impaired insulin action, 
or both [1-4]. In a hyperglycemic state, the body tries to remove 
excess glucose by excreting in the urine. This increases urine 
output, causing glycosuria and result in frequent thirst. In addition, 
the body is deprived of glucose energy and seeks alternative energy 
sources such as fats and muscle tissues, leading to weight loss [5]. 
A diminishing growth effect and increased predisposition to certain 
infections, may also be present with chronic hyperglycemia [1]. 
These combinations along with polyuria, polydipsia, polyphagia, 
and blurry vision produces the common symptoms of diabetes  

 
[6]. As this disease progresses, vascular damage ensues leading to  
severe diabetic microvascular and macrovascular complications 
[7]. Therefore, diabetes covers a wide range of diseases which 
are the major causes of chronic morbidity and death in diabetic 
subjects [8].

Being described as the “the perfect epidemic” this condition 
affects an estimated 387 million people worldwide. According to  
the WHO [9], the incidence of diabetes has risen dramatically over 
the past years with a current prevalence of 9% and it is expected to 
affect more than 500 million adults by 2030. North America and the 
Caribbean are the regions with a higher prevalence of 11%, having 
37 million people affected. In 2012, an estimated 1.5 million deaths 
were directly caused by diabetes, with 80% deaths occurring in low 
and middle-income countries [9-11]. 
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Table 1: IUPAC name for several synthetic antidiabetic drugs.

Name of Drug Scientific Nomenclature

Acetohexamide (1-[(4-acetylbenzene)sulfonyl]-3-cyclohexylurea-4-acetylN(cyclohexylcarbamoyl)benzenesulfonamide),

Chlorpropamide 4-chloro-N-(propylcarbamoyl)benzenesulfonamide
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Glimepiride 3-ethyl-4-methyl-N-(4-[N-((1r,4r)-4-methylcyclohexylcarbamoyl)sulfamoyl]phenethyl)-2-oxo-2,5-dihydro-
1H-pyrrole-1-carboxamide

Glipzide N-(4-[N-(cyclohexylcarbamoyl)sulfamoyl]phenethyl)-5-methylpyrazine-2-carboxamide

Glyburide also called Glibenclamide 5-chloro-N-(4-[N-(cyclohexylcarbamoyl)sulfamoyl]phenethyl)-2-methoxybenzamide

Metformin N,N-Dimethylimidodicarbonimidic diamide

Nateglinide (3-phenyl-2-[(4-propan-2-ylcyclohexanecarbonyl)amino]propanoic acid)

Repaglinide (S)-(+)-2-ethoxy-4-[2-(3-methyl-1-[2-(piperidin-1-yl)phenyl]butylamino)-2-oxoethyl]benzoic acid

Tolazamide (N-[(azepan-1-ylamino)carbonyl]-4-methylbenzenesulfonamide

Tolbutamide (N-[(Butylamino)carbonyl]-4-methylbenzenesulfonamide

Troglitazone ((RS)-5-(4-[(6-hydroxy-2,5,7,8-tetramethylchroman-2-yl)methoxy]benzyl)thiazolidine-2,4-dione)

There are several synthetic antidiabetic drugs. These 
include Insulin Secretagogues (Sulfonylureas), biguanides, 
Thiazolidinediones, α- Glucosidase, Glucagon [12] etc. The structure 

of some of these drugs are shown in Figure 1. The scientific name 
is given in Table 1. Interestingly, most of these drugs seem to 
incorporate the urea linkage.

Figure 1: Antidiabetic drugs.
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Although, antidiabetic agents such as insulin, biguanides, 
thiazolidinediones and α glucosidase inhibitors are available in 
Guyana to treat diabetes, a safe and effective treatment paradigm 
is yet to be achieved. This is due to that fact that these drugs fail to 
significantly reduce the course of diabetic complications and have 
limited use because of their undesirable pathological conditions and 
high secondary failure rates. Therefore, it is essential to discover 
more effective antidiabetic agents with few adverse effects, low 
costs and ease of accessibility [12]. Synthetic drugs currently in 
use for diabetic treatment have undesirable side effects, including 
weight gain, hypoglycemia, nausea and diarrhea. These contributes 
a great deal to non-compliance in patients which can lead to further 
deleterious progression of their condition and result inevitably, 
in the increased mortality rate of the disease. For this reason, 
natural hypoglycemic compounds found in plant extracts present 
an attractive alternative to synthetic drugs or as reinforcements for 
currently used treatments.

In recent years, there has been a resurgence of interest in 
medicinal plants for the treatment of diseases [12]. A World 
Health Organization (WHO) study shows that 80% of the world’s 
population solely relies on medicinal plants for their primary 
health care needs [13]. Medicinal plant extracts, having antidiabetic 
properties can be a useful source for the development of oral 
hypoglycemic agents in both animal models and human subjects 
[1]. Over 350 plants are used in the treatment of diabetes mellitus, 
but only a small number of these plants had gained scientific and 
medical evaluation to assess their effectiveness and efficacy [5]. For 
the management of diabetes, the World Health Organization (WHO) 
has recommended the evaluation of traditional plant treatments as 
they are effective, non-toxic, with little or no side effects and are 
considered to be excellent candidates for oral therapy [6].

The anti-diabetic activity of Psidium guajava have been reported 
[7,9]. For example, a study to evaluate the hypoglycemic potential of 
the aqueous extract of Psidium guajava unripe fruit peel on blood 
glucose level (BGL) of normal and streptozotocin induced mild and 
severely diabetic rats has been undertaken. This study revealed 
that the fruit peel of P. guajava had marked hypoglycemic effect [7]. 

A study to test for the hypoglycemic potential of the ethanolic 
extract of Psidium guajava leaves on normal and alloxan induced 
diabetic rats have been reported [8]. After 21 days of administering 
the ethanolic leaf extracts, blood glucose was found to attain normal 
levels in the plasma of the Psidium guajava treated rats. However, in 
this study, adequate results were not obtained to indicate sufficient 
evidence of anti-hyperglycemic activity of Psidium guajava. 
Nevertheless, the study confirmed that P. guajava has some form of 
hypoglycemic action, as is evident in prior research carried out on 
the species [9,10].

The antidiabetic activity of T. indica extract (100mg/kg 
and 200mg/kg) and standard compound glibenclamide were 
investigated [11]. A significant decrease of blood glucose level 
in treated diabetic rats compared to untreated diabetic rats 
(227.10mg/dL), p < 0.01 was observed. The glibenclamide 
produced a reduction in blood glucose to 127.32mg/dL which was 
lower than the 100mg/kg dose, resulting in a decrease in blood 
glucose to 133.27mg/dL [13]. 

The hypoglycemic and hypolipidemic activities of an ethanolic 
extract of Averrhoa bilimbi Linn. leaves Italised Oxalidaceae 
in streptozotocin (STZ)-diabetic rats have been reported. The 
beneficial effects of the ethyl acetate fraction of A. bilimbi fruit 
(ABAEE) on the antioxidant/oxidant status in diabetes mellitus rats 
have also been reported [14,15].

Antidiabetic effect of the ethanolic extract of Phyllanthus emblica 
fruits in evan rats has been reported and is dose dependent [16]. The 
anti-hyperglycemic effect of Quercetin, a major constituent of the 
methanolic extracts of Phyllanthus emblica fruit in Streptozotocin 
(STZ) induced diabetic rats were determined [17].

The hypoglycemic effect of the aqueous extract of the fruits 
of Psidium guajava, Averrhoa bilimbi and the peel of Tamarindus 
indica on normoglycemic guinea pigs have been reported by us 
[18]. The guinea pigs were divided into three groups of three: 
control group, aqueous fruit extract treatment group at a dose of 
6ml/kg) and glibenclamide treatment group (with the dose 2.5mg/
kg). Guinea pigs received treatment twice daily for 12 days for 
each fruit and peel. Blood glucose and body weight were measured 
before treatment and between three days interval. Additionally, 
each plant extract at the dose of 6ml/kg was orally administered for 
glucose tolerance test during 120 minutes study in comparison to 
glibenclamide at the dose of 2.5mg/kg. Administration of extracts of 
Psidium guajava, Tamarindus indica and Averrhoa bilimbi resulted 
in a marked hypoglycemic (reduction) activity in blood glucose 
levels when compared to the control and Glibenclamide treated 
group on the 12th day: Psidium guajava (90±3.0 to 75.7±3.5mg/
dL), Tamarindus indica (89.0±5.6 to 70.7±2.1mg/dL) and Averrhoa 
bilimbi (110.0±9.2 to 86.7±10.0mg/dL). Glibenclamide also 
resulted in a reduction (88.0±2.0 to 67.3±3.5mg/dL) as compared 
to the control. 

There are several herbs that are used to treat diabetes locally 
and internationally [19-23]. Locally Momordica charantia [19], 
an herbaceous, tendril-bearing vine contains a compound called 
charantin, which have hypoglycaemic effect. It has been found to 
increase insulin sensitivity. A daily dose of 100mg per kilogram of 
body weight is comparable to 2.5mg/kg of the anti-diabetes drug 
glibenclamide taken twice per day. Other compounds in M.charantia 
have been found to activate the AMPK, the protein that regulates 
glucose uptake. The whole plant is used as a decoction for diabetes. 
The dry leaf and stem are boiled and the water drunk as an anti 
diabetic. The fruit is cooked and eaten as an anti diabetic. Use with 
almond oil for a vulnerary. Tablets of M.charantia extract are sold in 
the United Kingdom.

Phyllanthus niruri [19] contains alkaloids, flavonoids and 
triterpenes. The whole plant is used as a blood purifier (bitter tonic) 
to reduce blood sugar level. It’s available as capsules. Cajanus cajan 

[19], Pigeon peas contain high levels of protein and the important 
amino acids methionine, lysine, and tryptophan. Leaves and 
flowers are boiled for a diuretic and diabetes remedy. The whole 
plant of Desmodium barbatum [19] is use to reduced blood sugar 
level. The wood of the plant, Telitoxium [19] is used for diabetes. 
The active adaptogenic constituents of Tinospora cordifolia [19] 
are diterpenoid compounds: polyphenols, and polysaccharides, 
including arabinogalactan polysaccharide. T. crispa and T. rumphii 
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are used in Thailand and Philippines for treatment of diabetes. A 
decoction of the leaves of Azadirachta indica [19], Neem is used as a 
bitter tonic for treating diabetes and jaundice [20]. 

Internationally, the juice of the leaves of Abrus precatorius are 
given to diabetic patients. Achyranthes aspera [21-23] is used as a 
decoction in the treatment of diabetes mellitus. Likewise, the roots 
of Catharanthus roseus is used as decoction in the treatment of 
diabetes mellitus. The entire plant of Centella asiatica [21-23], is 
also used as a decoction in the treatment of diabetes mellitus [18-
23]. Curcuma longa is a rhizomatous herbaceous perennial plant 
which is used in the treatment of diabetes mellitus. Phyllanthus 
emblica [21-23], edible fruits are antidiabetic in nature. Piper bettle 
[21-23] leaf extract is used in the treatment for diabetes mellitus. 
Sphaeranthus indicus [21-23].

Conclusion
Diabetes mellitus is a serious disease worldwide and results in 

a wide range of ailments in humans. Synthetic treatments include 
the use of Insulin Secretagogues (Sulfonylureas), biguanides, 
Thiazolidinediones, α- Glucosidase, Glucagon etc. However, there is a 
need to continue with herbal treatments. Herbal treatments include 
plant parts from Momordica charantia, Phyllanthus niruri, Cajanus 
cajan, Desmodium barbatum, Tinospora cordifolia, Azadirachta 
indica, Abrus precatorius, Catharanthus roseus, Centella asiatica, 
Curcuma longa, Phyllanthus emblica, Piper betle and Sphaeranthus 
indicus. Type II diabetes is most likely to be developed in regions 
where there sedentary mode of life and lack of physical exercise 
and the diet is mainly of the Fast Food type. Stress is another factor 
that contributes to diabetes. Unless effective prevention strategies 
are implemented, the incidence of diabetes in the world will 
continue to rise, increasing the already high socioeconomic burden 
on families and the National Health Care System.
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