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Abstract 
Diabetes is a global health issue that affects millions of people worldwide. As of 2019, an 
estimated 463 million people had diabetes worldwide accounting for 8.8% of the adult 
population. It is a condition when either insufficient or ineffective insulin production occurs 
in the body. The pancreatic beta-cells produce more insulin as a result of insulin resistance in 
conditions like diabetes or obesity. There are several types of diabetes, including type 1, type 
2, type 3, and gestational. 90–95% of people with diabetes have type 2, which is 
characterized by both decreased insulin synthesis by the pancreatic beta cells and impaired 
insulin release in response to high blood glucose level. Eugenia jambolana, also known as 
black plum or jamun, is a fruit bearing tree that has been traditionally used in Ayurvedic and 
Unani medicine for the treatment of diabetes. Several studies have investigated the anti-
diabetic properties of Eugenia jambolana and have found that it may have potential as a 
natural treatment for diabetes. According to reports, eugenia jambolana has a hypolipedemic 
effect: it lowers blood triglycerides, free fatty acids, and cholesterol. This analysis 
demonstrates that Eugenia jambolana significantly affects blood sugar regulation. 
Additionally, it has good potential for managing diabetic mellitus as it is defined in 
conventional medical systems, and that too without suffering any severe adverse effects. 
Eugenia jambolana contains several bioactive compounds, including jambosine, which has 
been shown to have hypoglycemic effects by promoting the uptake of glucose by cells and 
inhibiting the breakdown of carbohydrates into glucose. The fruit also contains antioxidants, 
which can help protect against oxidative stress and inflammation, both of which are 
associated with the development and progression of diabetes. Overall, while more research is 
needed to fully understand the potential anti-diabetic properties of Eugenia jambolana, it 
shows promise as a natural treatment option that may help improve blood sugar control and 
reduce the risk of diabetes-related complications. However, it is important to speak with a 
healthcare professional before using Eugenia jambolana or any other supplements to treat 
diabetes or any other medical conditions. 
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Introduction 
Diabetes mellitus (also known as 
Hyperglycemia) is a chronic metabolic 
disorder characterized by high blood 
glucose levels due to impaired insulin 

secretion, insulin action, or both. There are 
several types of diabetes, with the most 
common ones being type 1 diabetes, type 2 
diabetes, and gestational diabetes.[1, 2] 
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Type 1 diabetes is an autoimmune disease 
in which the body's immune system 
mistakenly attacks and destroys the insulin-
producing beta cells in the pancreas. As a 
result, individuals with type 1 diabetes 
require lifelong insulin therapy to regulate 
their blood sugar levels.[4] 
Type 2 diabetes is the most prevalent form 
and is primarily characterized by insulin 
resistance, meaning that the body's cells do 
not respond effectively to insulin. Over 
time, the pancreas may also come  unfit to 
produce enough insulin. Type 2 diabetes is 
often associated with obesity, sedentary 
lifestyle, and genetic predisposition. It can 
be managed through lifestyle modifications, 
oral medications, injectable therapies, and 
sometimes insulin.[3] 
Diabetes can lead to various complications 
affecting the eyes (diabetic retinopathy), 
kidneys (diabetic nephropathy), nerves 
(diabetic neuropathy), and cardiovascular 
system (diabetic cardiomyopathy, stroke, 
and peripheral arterial disease). Long-term 
uncontrolled diabetes can also increase the 
risk of developing other serious health 
conditions, such as heart disease, stroke, 
and kidney disease. 
Diagnosis of diabetes is typically based on 
blood tests that measure fasting plasma 
glucose levels, oral glucose tolerance tests, 
or glycated hemoglobin (HbA1c) levels. 
Early detection and intervention are 
important to prevent complications and 
manage the disease effectively. 
Treatment goals for diabetes focus on 
achieving and maintaining optimal blood 
glucose control. This involves a 
combination of healthy eating, regular 
physical activity, blood glucose monitoring, 
medication or insulin therapy, and self-
management education. Lifestyle 
modifications, such as maintaining a 
balanced diet, losing weight if necessary, 
and engaging in regular exercise, are 
fundamental aspects of diabetes 
management. 
The therapies comprise. 
(1) Substances that cause the pancreas to 
release more insulin. 

(2) Substances that make target organs 
more sensitive to insulin, 
(3) Substances that slow down the pace at 
which the gastrointestinal system absorbs 
glucose. 
Eugenia Jambolana 
The Eugenia jambolana or Syzygium 
cumini belongs to the Myrtaceae   
family. Other common names are Jambul, 
Black Plum, Java Plum, Indian Blackberry, 
Jamblang, Jamunetc.   
Scientific classification of Eugenia 
jambolana is.   
Kingdom Plantae  
Division Magnoliophyta   
Class Magnoliosida   
Family Myrtaceae   
Genus Eugenia   
Species jambolana Lam.   
Trees of Jamun are set up growing 
throughout the Asian key, Eastern Africa, 
South America, Madagascar and have also 
naturalized  to Florida and Hawaii in the 
United States of America. The ripe fruits 
are used for health drinks, making 
preserves, squashes, jellies and wine. In 
association to its salutary use, all corridors 
of the tree and, importantly the seeds are 
used to treat a range of affections, the most 
important being diabetes mellitus. When 
they are unripe, they are purplish black 
rather than green. The ripe fruits have a 
sweetish-sour flavour and are used to make 
squash, juice, jellies, health drinks, and 
wine. According to studies, berries also 
include minerals, flavonoids, terpenes, and 
other phytochemicals that are 
pharmacologically active. Plants with 
known ethnomedical use include jamun. 
Jamun was useful for treating diabetes 
before insulin was discovered, and it is a 
key component of some alternative medical 
systems.[5] 
Numerous extracts of jamun have been 
found to have a variety of 
pharmacological properties, including 
antibacterial, antifungal, antiviral, anti-
genotoxic, anti-inflammatory, anti-
ulcerogenic, cardioprotective, 
antiallergenic, anticancer, chemo 
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preventive, radioprotective, free radical 
scavenging, antioxidant, hepatoprotective, 
anti-diarrheal, hypoglycemic, and 
antidiabetic effects. The current paper 
examines these elements as well as the gaps 
in the body of knowledge.[7] 
According to reports, eugenia jambolana 
has a hypolipidemic effect. 
 It lowers blood triglycerides, free fatty 
acids, and cholesterol. This analysis 
demonstrates that Eugenia jambolana 
significantly affects blood sugar regulation. 
Additionally, it has good potential for 
managing diabetic mellitus as it is defined 
in conventional medical systems, and that 
too without suffering any severe adverse 
effects.[6] 
Jambolana (E. jambolana) seed kernel is a 
common domestic diabetes preparation and 
a main component of a number of herbal 
anti-diabetic preparations. 
Chemical Composition 
Eugenia jambolana is a rich source of 
bioactive compounds, including 
anthocyanins, ellagitannins, flavonoids, and 
alkaloids. These phytochemicals contribute 
to the plant's medicinal properties and may 
play a significant role in its anti-diabetic 
effects. Anthocyanins, responsible for the 
fruit's dark purple color, have been 
extensively studied for their potential health 
benefits.[8]          
Mechanism of Action  
While numerous investigations have looked 
into the mechanism of action of Eugenia 
jambolana, which has hypoglycaemic 
properties, no precise mechanism of action 
has been found. The plant is abundant in 
chemicals that contain anthocyanins, 
glucoside, ellagic acid, isoquercetin, 
kaemferol, and myrecetin, according to 
pharmacological investigations. The 
alkaloid jambosine and  glycoside jambolin 
or antimellin, which are purported to be 
present in the seeds are said to stop the 
diastatic conversion of starch into sugar. 
It is thought that the jambolin, a glycoside 
found in Eugenia jambolana seeds, has the 
ability to stop the pathological conversion 
of starch into sugar in situations where 

there is an excessive generation of glucose. 
The saponins found in the ethanolic 
extracts of Eugenia jambolana seeds appear 
to be involved in stimulating pancreatic 
beta-cells and causing them to secrete 
insulin antimellin, which prevents the 
diastatic conversion of starch into sugar.  
One of the key mechanisms by which 
Eugenia jambolana may exert its anti-
diabetic effects is by promoting the uptake 
of glucose by cells and inhibiting the 
breakdown of carbohydrates into glucose. 
This is due to the presence of bioactive 
compounds such as jambosine and ellagic 
acid in Eugenia jambolana. Jambosine has 
been shown to stimulate glucose uptake and 
utilization by cells, while ellagic acid has 
been shown to inhibit the activity of an 
enzyme called alpha-glucosidase, which is 
responsible for the breakdown of 
carbohydrates into glucose. 
Eugenia jambolana has also been shown to 
improve insulin sensitivity, which is 
important for people with diabetes as it can 
help improve blood sugar control. Insulin 
sensitivity refers to the ability of cells to 
respond to insulin and take up glucose from 
the bloodstream. When cells become 
insulin resistant, they are less able to 
respond to insulin, which can lead to high 
blood sugar levels. Additionally, Eugenia 
jambolana contains antioxidants, which can 
help protect against oxidative stress and 
inflammation, both of which are associated 
with the development and progression of 
diabetes. 
Overall, the anti-diabetic action of Eugenia 
jambolana may be due to its ability to 
promote glucose uptake, inhibit 
carbohydrate breakdown, improve insulin 
sensitivity, and provide antioxidant 
protection. However, more research is 
needed to fully understand the mechanisms 
of action of Eugenia jambolana and its 
potential as a natural treatment option for 
diabetes. It is important to speak with a 
healthcare professional before using 
Eugenia jambolana or any other 
supplements to treat diabetes or any other 
medical condition.[10, 11]  
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Biological Activities 
Anti-Hyperglycemic Effects: 
Numerous preclinical studies have 
demonstrated the anti-hyperglycemic 
effects of Eugenia jambolana. Animal 
models treated with Eugenia jambolana 
extracts showed significant reductions in 
fasting blood glucose levels and improved 
glucose tolerance. These effects were 
attributed to increased insulin secretion, 
enhanced glucose uptake by cells, and 
inhibition of intestinal glucose absorption. 
Anthocyanins and flavonoids present in 
Eugenia jambolana extracts have been 
found to contribute to these anti-
hyperglycemic properties. They promote 
insulin secretion by pancreatic beta-cells, 
increase glucose uptake in peripheral 
tissues, and inhibit carbohydrate-digesting 
enzymes in the intestine, thereby reducing 
postprandial glucose levels.[9] 
Insulin-Sensitizing Effects: 
Insulin resistance, a hallmark of type 2 
diabetes, can be addressed through 
improved insulin sensitivity. Eugenia 
jambolana extracts have shown potential in 
enhancing insulin sensitivity. Animal and 
in vitro studies have demonstrated 
increased expression of glucose 
transporters (GLUT-4), improved insulin 
signaling, and modulation of key enzymes 
involved in glucose metabolism. These 
effects contribute to improved insulin 
sensitivity and reduced insulin resistance, 
thereby aiding in glycemic control.[12] 
Beta-Cell Protection and Regeneration: 
Pancreatic beta-cell dysfunction is a key 
factor in the development and progression 
of diabetes. Eugenia jambolana extracts 
have exhibited protective effects on beta-
cells in various experimental models. The 
presence of antioxidants and anti-
inflammatory compounds in Eugenia 
jambolana helps prevent beta-cell damage 
induced by oxidative stress and chronic 
inflammation. Moreover, these bioactive 
compounds promote beta-cell regeneration 
and increase insulin production, 
contributing to improved glycemic control. 
Antioxidant and Anti-inflammatory Effects: 

In addition to its anti-diabetic effects, 
Eugenia jambolana possesses potent 
antioxidant and anti-inflammatory 
properties. Oxidative stress and chronic 
inflammation are associated with the 
development of diabetes and its 
complications. The antioxidants present in 
Eugenia jambolana scavenge free radicals, 
reduce oxidative stress, and protect against 
cellular damage. Its anti-inflammatory 
properties help mitigate chronic 
inflammation, which plays a role in insulin 
resistance and beta-cell dysfunction.[12] 
Lipid-Lowering Effects: 
Dyslipidemia is a common complication of 
diabetes, and managing lipid levels is 
essential in diabetes management. Eugenia 
jambolana extracts have demonstrated 
lipid-lowering effects in animal studies and 
clinical trials. They decrease total 
cholesterol, triglycerides, and LDL 
cholesterol levels while increasing HDL 
cholesterol levels. These lipid-modulating 
effects contribute to cardiovascular 
protection and overall metabolic 
improvement in individuals with 
diabetes.[13] 
Clinical Studies: 
Clinical trials investigating the effects of 
Eugenia jambolana in individuals with 
diabetes have reported encouraging results. 
These studies have shown improvements in 
glycemic control, insulin sensitivity, lipid 
profiles, and antioxidant status in 
participants treated with Eugenia jambolana 
extracts or supplements. However, the 
available clinical evidence is limited, and 
further well-designed studies are necessary 
to establish optimal dosages, long-term 
safety, and potential interactions with other 
medications.[14, 15] 
Conclusion 
In conclusion, the review project on the 
antidiabetic action of Eugenia jambolana 
has provided evidence that this plant has 
potential as a natural treatment for diabetes. 
Eugenia jambolana may exert its anti-
diabetic effects through a variety of 
mechanisms, including promoting glucose 
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uptake, inhibiting carbohydrate breakdown, 
improving insulin sensitivity, and providing 
antioxidant protection. 
The available evidence suggests that 
Eugenia jambolana may help improve 
blood sugar control and reduce the risk of 
diabetes related complications. However, 
more research is needed to fully understand 
the mechanisms of action of Eugenia 
jambolana and its potential as a natural 
treatment option for diabetes. 
It is important to note that while Eugenia 
jambolana may have potential benefits for 

people with diabetes, it is not a substitute 
for conventional medical treatment. 
Anyone with diabetes should speak with a 
healthcare professional before using 
Eugenia jambolana or any other 
supplements to treat their condition. 
Overall, the review project highlights the 
potential of Eugenia jambolana as a natural 
treatment option for diabetes and suggests 
that further research in this area is 
warranted. 
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