
RESEARCH POSTER PRESENTATION DESIGN © 2011

www.PosterPresentations.co
m

Plant-based Foods For Chronic Inflammation: A Review
Combined use of Tomato and Olive Oil facilitates Chronic Inflammation Control. 
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Review and provide evidence on intake of plant-based
foods decreases the progression of inflammatory
diseases with more focus to discuss the benefits of
lycopene and oleocanthal in chronic inflammation
control.

Studies have demonstrated consuming plant-based diet
improves health through its constituents at the micro
and macromolecular level. Chronic inflammatory
conditions like cardiovascular, degenerative diseases,
cancer, diabetes, etc. lead to polypharmacy and poor
quality of life. Consuming plant-based diet rich in
polyphenols and carotenoids routinely decreased
inflammatory activities in the body and have been
reported to reduce morbidity and mortality, decreased
inflammation, and regressed progression of
cardiovascular, neurodegenerative, and cancer diseases. .

Here we review evidence on the health benefits of
plant-based foods that are rich in “Oleocanthal”, a
polyphenol compound, and “lycopene”, a carotenoid in
halting the progression of chronic inflammation.

Search engines Pubmed and NIH-National Library of
Medicine were used to search with words” health
benefits of plant-based foods”, “anti-inflammatory
benefits” “lycopene”, and “oleocanthal” to review the
evidence articles. Out of fifty articles reviewed, forty-
seven articles provided information on the health
benefits of plant-based foods. Here we discuss the
benefits of lycopene and oleocanthal and their combined
use provided significant additive anti-inflammatory
effects.

Plant-based foods rich in polyphenols and carotenoids
contribute to anti-inflammatory activity by modulating
pro-inflammatory gene expressions cyclooxygenase,
lipoxygenase, nitric oxide synthases, and cytokines,
activating nuclear factor-kappa B, and mitogen-
activated protein kinase signaling. Trans-lycopene level
for each μmol/L decreased 0.067 mg/dL CRP and
0.048 mg/dL Fibrinogen. Intake of 30mgs lycopene
daily caused a 9% reduction in DNA damage.
Processed tomato cell matrix enhanced the release and
absorption of lycopene more than fresh tomatoes.
Thirty minutes of cooking tomatoes released 164% of
lycopene when compared to 2 minutes, 54%. Maximum
antioxidant activity is from the skin and seeds of
tomatoes. Lycopene, a lipid-soluble compound,
consumed with oleocanthal from olive oil increased
bioavailability and absorption that augmented anti-
inflammatory effects. Eighty-two percent of trans-
lycopene and 40% cis-lycopene concentration increased
when consumed tomatoes with olive oil compared to
those without olive oil6. Daily intake of 30 mg lycopene
or 30 mg of oleocanthal was comparable to 10% of
Ibuprofen pain-relieving, anti-inflammatory action.

Lycopene Content

Raw tomatoes 0.88–7.74 mg/100 g
Cooked 
Tomatoes for 30 
mts

1.44-2.04 mg/100g 

Pomegranate 0.09 mg/100g
Salad dressing 2.0-3.5mg/100g

Watermelon 4.5 mg/100g

Grapefruit 1.5 mg/100g

Papaya 1.7mg/100 g

Polyphenol Content

Olive Oil 62 mg/100 ml of  
polyphenols and 4mg of  
Oleocanthal

Pomegranate 0.09 mg/100g lycopene and 
66 mg of  polyphenols

Cloves 15,188 mg/100gms

Oregano 2,300 mg/100g

Walnuts 0.88–7.74 mg/100 g

Grapes 1.44-2.04 mg/100g 

Pecans 493 mg/100g

Moringa 4.500 mg/100g

Lycopene a carotenoid with a powerful natural anti-
oxidant property is present in many fruits and vegetables,
especially in tomatoes, watermelon, pink grapefruit, pink
guava, and papaya. Lycopene are lipid-soluble
phytochemicals with an antioxidant, antiapoptotic, and
anti-inflammatory properties. By intracellular signaling
cascades lycopene influence gene expression, protein
translation, and block the translocation of nuclear factor
κB to the nucleus that interact with the nuclear factor κB
pathway to inhibit the downstream production of
inflammatory cytokines- interleukin-8 or prostaglandin
E2.
Olive oil rich with phenolic oleocanthal, a natural
nonsteroidal anti-inflammatory compound not found in
other cooking oils. Oleocanthal has been reported to
exhibit various modes of action in reducing
inflammatory-related disease, including joint-degenerative
disease, neurodegenerative disease, and specific cancers.
Assuming approximately 70% absorption, then 50
mL/day of virgin olive oil corresponds to approximately
10% of the current Ibuprofen pain-relieving dose5.
Adding olive oil to diced tomatoes during cooking greatly
increases the absorption of lycopene and augments the
health benefits of lycopene and the oleocanthal.
Combining plant-based foods rich with lycopene and
oleocanthal components enhance anti-inflammatory
benefits and better control of chronic inflammation.

1. Consumption of combined variety of plant-based diet
like three to four cooked tomatoes or half a cup of
tomato sauce with thirty grams of extra virgin olive oil
helped with chronic inflammation and decreased the need
for anti-inflammatory medications.

2. Counselling to enhance intake of plant-based diet in
the primary care setting can decrease chronic
inflammation related polypharmacy use.

1. Tuso PJ, Ismail MH, Ha BP, Bartolotto C. Nutritional update for physicians: plant-based diets. Perm J. 2013 Spring;17(2):61-
6. doi: 10.7812/TPP/12-085. PMID: 23704846; PMCID: PMC3662288.

2. Del Rio D., Rodriguez-Mateos A., Spencer J.P., Tognolini M., Borges G., Crozier A. Dietary (poly) phenolics in human 
health: Structures, bioavailability, and evidence of  protective effects against chronic diseases. Antioxid. Redox Signal. 
2013;18:1818–1892. doi: 10.1089/ars.2012.4581.

3. Kaulmann A, Bohn T. Carotenoids, inflammation, and oxidative stress--implications of  cellular signaling pathways and 
relation to chronic disease prevention. Nutr Res. 2014 Nov;34(11):907-29. doi: 10.1016/j.nutres.2014.07.010. Epub 2014 Jul 
18. PMID: 25134454.

4. Story EN, Kopec RE, Schwartz SJ, Harris GK. An update on the health effects of  tomato lycopene. Annu Rev Food Sci 
Technol. 2010;1:189-210. doi: 10.1146/annurev.food.102308.124120. PMID: 22129335; PMCID: PMC3850026.

5. Cicerale S, Conlan XA, Barnett NW, Sinclair AJ, Keast RS. Influence of  heat on biological activity and concentration of  
oleocanthal--a natural anti-inflammatory agent in virgin olive oil. J Agric Food Chem. 2009 Feb 25;57(4):1326-30. doi: 
10.1021/jf803154w. PMID: 19166297.

6. Fielding JM, Rowley KG, Cooper P, O' Dea K. Increases in plasma lycopene concentration after consumption of  tomatoes 
cooked with olive oil. Asia Pac J Clin Nutr. 2005;14(2):131-6. PMID: 15927929.

7. van Steenwijk HP, Bast A, de Boer A. The Role of  Circulating Lycopene in Low-Grade Chronic Inflammation: A 
Systematic Review of  the Literature. Molecules. 2020 Sep 23;25(19):4378. doi: 10.3390/molecules25194378. PMID: 
32977711; PMCID: PMC7582666.

8. Devaraj S, Mathur S, Basu A, Aung HH, Vasu VT, Meyers S, Jialal I. A dose-response study on the effects of  purified 
lycopene supplementation on biomarkers of  oxidative stress. J Am Coll Nutr. 2008 Apr;27(2):267-73. doi: 
10.1080/07315724.2008.10719699. PMID: 18689558; PMCID: PMC2677959.

9. Cicerale, S. & Parkinson (Lucas), Lisa & Keast, Russell. (2012). Oleocanthal: A Naturally Occurring Anti-Inflammatory 
Agent in Virgin Olive Oil. 10.5772/28723.

10. Guo W, Kong E, Meydani M. Dietary polyphenols, inflammation, and cancer. Nutr Cancer. 2009;61(6):807-10. doi: 
10.1080/01635580903285098. PMID: 20155620.


