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Short Communication

Type 2 Diabetes and its associated complications are one 
of the leading causes of death worldwide. Various natural 
products such as alkaloids, glycosides, flavonoids, terpenoids and 
polyphenols are reported for their activity in the management of 
diabetes and its related diabetic complications. Tannins have been 
systematically studied by many researchers in recent decades  

for their effect on diabetes and its complications (Figure 1) 
[1]. Ellagic acid (EA) (Figure 2) has been recently complicated 
with type 2 Diabetes exerting anti-diabetic activity through action 
on pancreatic β-cells resulting in increased size and number of 
β-cells, increased antioxidant status, decreased blood glucose and 
increased serum insulin [2].
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Figure 1: Tannins categories.
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Figure 2: Chemical structure of ellagic acid.

Preclinical studies in streptozotocin- induced diabetic rats 
have shown that insulin or EA treatment provided protection 
against severe hyperglycemia lowering blood glucose and 
significantly suppressed TNF-α and IL-6 levels in both cerebral 
cortex and hippocampus. EA consumption also increased levels of 
anti-inflammatory cytokine IL-10 and neurotrophic factors NGF 
(Nerve Growth Factor), BDNF (Brain Derived Growth Factor), NT-3 
(Neurotrophin-3) and Neurotrophin-4/5 (Neurotrophin-4/5) 
indicating a general neurotrophic action [3]. When streptozotocin-
induced diabetic rats were fed with EA, EA suppressed advanced 
glycation end products (AGE) accumulation in diabetic rat 
kidney and improved AGE-mediated pathogenesis of Diabetic 
Nephropathy [4].

In vitro studies have shown that EA ameliorates oxidative 
stress and insulin resistance via micro-RNA -223-mediated 
keap1-Nrf2 activation (the major regulator of cytoprotective 
response to endogenous and exogenous stress caused by reactive 
oxygen species) in high glucose-induced type 2 Diabetes, HepG2 
cells [5]. A clinical study has shown that type 2 diabetic patients 
who consumed 180 mg per day EA for 8 weeks, had significantly 
decreased blood glucose, insulin, insulin resistance, hemoglobin 
A1c, total cholesterol, triglycerides, low-density lipoprotein, high-
density lipoprotein, total antioxidant capacity, malondialdehyde, 
the activity of glutathione peroxidase and superoxide dismutase, 
C-reactive protein, TNF-α and interleukin 6 [6].

It is known that elevated blood glucose levels in prolonged 
diabetes leads to secondary complications of type 2 Diabetes such 
as retinopathy, neuropathy and kidney disease. Encapsulated 
ellagic acid (NEA) was synthesized using ZnO nanoparticles. 
Enzymes, α-glucosidase (a hydrolase acting on 1,4-α bonds 

degrading starch and disaccharides into α-glucose molecules) 
and aldose reductase (a reductase responsible for occurrence of 
secondary complications in diabetics) were significantly inhibited 
by NEA [7]. EA is a natural compound which can be a potential 
therapeutic alternative for the treatment of type 2 Diabetes. 
EA supplementation can be helpful in these patients through 
improvement in chronic effects of type 2 Diabetes by inhibiting 
inflammatory signaling pathways. 

References
1. A Laddha, Y Kulkarni (2019) Tannins and vascular complications of 

Diabetes: An update. Phytomedicine 56: 229-245.

2. G Derosa, P Maffioli, A Sahebkar (2016) Ellagic Acid and Its Role in 
Chronic Diseases. Adv Exp Med Biol 928: 473-479.

3. Y Farbood, M Rashno, S Ghaderi, S Khoshnam, A Sarkaki, et al., (2019) 
Ellagic acid protects against diabetes-associated behavioral deficits in 
rats: Possible involved mechanisms, Life Sci 225: 8-19.

4. G Raghu, S Jakhotia, Y Reddy, A Kumar, B Reddy (2016) Ellagic acid 
inhibits non-enzymatic glycation and prevents proteinuria in diabetic 
rats. Food Funct 7(3): 1574-1583.

5. X Ding, T Jian, Y Wu, Y Zuo, J Li, et al., (2019) Ellagic acid ameliorates 
oxidative stress and insulin resistance in high glucose-treated HepG2 
cells via miR-223/keap1-Nrf2 pathway, Biomed Pharmacother 110: 
85-94.

6. M Ghadimi, F Foroughi, S Hashemipour, M Rashidi Nooshabadi, M 
Hossein Ahmadi, et al., (2021) Randomized double-blind clinical trial 
examining the Ellagic acid effects on glycemic status, insulin resistance, 
antioxidant, and inflammatory factors in patients with type 2 diabetes, 
Phytother Res 35(2): 1023-1032.

7. S Marella, K Hema, S Shameer (2020) Nano-ellagic acid: inhibitory 
actions on aldose reductase and α-glucosidase in secondary 
complications of diabetes, strengthened by in silico docking studies. 
Biotech 10(10): 439.

http://dx.doi.org/10.19080/JOJNHC.2021.12.555829
https://pubmed.ncbi.nlm.nih.gov/30668344/
https://pubmed.ncbi.nlm.nih.gov/30668344/
https://pubmed.ncbi.nlm.nih.gov/27671829/
https://pubmed.ncbi.nlm.nih.gov/27671829/
https://pubmed.ncbi.nlm.nih.gov/30943382/
https://pubmed.ncbi.nlm.nih.gov/30943382/
https://pubmed.ncbi.nlm.nih.gov/30943382/
https://pubmed.ncbi.nlm.nih.gov/26902315
https://pubmed.ncbi.nlm.nih.gov/26902315
https://pubmed.ncbi.nlm.nih.gov/26902315
https://pubmed.ncbi.nlm.nih.gov/30466006/
https://pubmed.ncbi.nlm.nih.gov/30466006/
https://pubmed.ncbi.nlm.nih.gov/30466006/
https://pubmed.ncbi.nlm.nih.gov/30466006/
https://pubmed.ncbi.nlm.nih.gov/32909365/
https://pubmed.ncbi.nlm.nih.gov/32909365/
https://pubmed.ncbi.nlm.nih.gov/32909365/
https://pubmed.ncbi.nlm.nih.gov/32909365/
https://pubmed.ncbi.nlm.nih.gov/32909365/
https://pubmed.ncbi.nlm.nih.gov/32999815/
https://pubmed.ncbi.nlm.nih.gov/32999815/
https://pubmed.ncbi.nlm.nih.gov/32999815/
https://pubmed.ncbi.nlm.nih.gov/32999815/


003 How to cite this article: Maria T. Ellagic Acid and Type 2 Diabetes. JOJ Nurse Health Care. 2021; 12(1): 555829. DOI: 10.19080/JOJNHC.2021.12.555829

JOJ Nursing & Health Care

Your next submission with Juniper Publishers    
      will reach you the below assets

• Quality Editorial service
• Swift Peer Review
• Reprints availability
• E-prints Service
• Manuscript Podcast for convenient understanding
• Global attainment for your research
• Manuscript accessibility in different formats 

         ( Pdf, E-pub, Full Text, Audio) 
• Unceasing customer service

                   Track the below URL for one-step submission 
            https://juniperpublishers.com/online-submission.php

This work is licensed under Creative
Commons Attribution 4.0 License
DOI: 10.19080/JOJCS.2021.12.555829

http://dx.doi.org/10.19080/JOJNHC.2021.12.555829
https://juniperpublishers.com/online-submission.php
http://dx.doi.org/10.19080/JOJNHC.2021.12.555829

