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Abstract: 

Eczema is a chronic inflammatory skin condition, presents with red, itchy, and dry patches that can 

lead to severe discomfort and secondary infections. This disorder, often associated with atopic 

dermatitis, is linked to genetic, environmental, and immunological factors. Oenothera biennis oil, 

which is derived from seeds, has potential benefits in managing eczema. It contain gamma-linolenic 

acid and other essential fatty acids, which have anti-inflammatory properties and supports skin barrier 

function. The special benefits of oenothera biennis oil, such as to improve skin moisture and reduce 

inflammation, both can help with common eczema symptoms. 
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Introduction: 

1.1 Eczema 

Eczema is a chronic inflammatory skin condition, which typically affects the insides of joints, but in 

extreme circumstances, it can spread to other parts of the body, including the face.  Many different 

types of allergens and irritants cause skin to respond, resulting in a red, itchy, dry and inflammatory 

rashes that typically appears in patches. Weeping and bleeding sores can results from the severe 

scratching that eczema includes. Skin inflammation is referred to as “dermatitis,” which is frequently 

used to characterise eczema. So eczema is also known as atopic dermatitis.(1) 

It is commonly linked to elevated serum IgE levels and a family history of eczema, allergic rhinitis 

and asthma.This condition affects both sexes, typically manifests in early life and over the past few 

decades, its frequency has been gradually increasing.(2,3) 
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                                                      Fig 1: Chronic inflammatory skin condition 

 

In the terms of clinical presentation, eczema is varied according to age. Infants (birth to less than 2 

years old) usually show up as erythematous papules and vesicles on the cheeks, forehead, and scalp, 

while children (older than 2 years old) show up as dry skin with lichenized papules and plaques in the 

limb’s external areas. In the adult eczema is caused on face, neck, upper arms, back, hands, feet, 

fingers and toes.(4,5) This is because of inherent leakiness and transient deficiency of IgA.(6) 

Eczema is a chronic inflammatory disease which is  mainly caused due to the imbalance of T-helper 

cells, The primary source of the hypersensitive reaction to 4 pollen grains is the aeroallergens found 

in pyrethrum or dactylisglomerata plants. Eczem, which comprises crucial characteristics such as 

pruritus, atopy, and acute, subacute, and chronic eczematous alterations.(7,8) 

 

                                                             

 

 

 

  

 

 

 

 

 

                                                                                                        

                                                                 

 

 

 

 

 

 

 

 

Fig : 2  Eczema cycle 

 

The most important problems in the skin barrier,which is the epidermis role as a physical and 

functional barrier. The main proteins in charge of epidermal function include intercellular proteins, 

keratins, transglutaminases, and filaggrin (FLG). These proteins flaws make it easier for germs and 

allergens to enter into the skin, which cause inflammation and redness.(9,10)    
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1.2 Risk factors of eczema : 

Genetic predisposition, compromised skin barrier, exposure to allergens (food, pollen, dust, etc.), 

cutaneous hypersensitivity, compromised immune system, and superficial bacterial skin infections, 

the most common of which is staphylococcus aureus.(11,12) 

Although  the exact origins of eczema are unknown, it is likely that a combination of genetic, 

socioeconomic, and environmental variables play a role.(13) For instance, it has been discovered that 

eczema development is linked to mutations in FLG. The frequency of eczema has been rising 

recently.(14) 

 

Genetic factors : Allergies typically run in families.(15) A child will experience eczema in one or both 

of its parents is 60% and 80% respectively, if both parents have experienced eczema.(16) People with 

family history of eczema, asthma, or high fever are have a higher risk of this condition. 

 

Environmental factors : The rise in eczema prevalence is influenced by environmental factors. The 

rise in eczema may be attributed to factors such as small family size, higher income, education, 

migration from rural to urban areas, and greater usage of antibiotics.(17) 

Recent studies have shown that among the environmental influences include ambient tobacco smoke, 

outdoor allergen exposure and interior air pollution.(18) 

 

Skin barrier dysfunction : The people who have mutations in the filaggrin gene have a higher chance 

of getting atopic dermatitis. Filaggrin is used to encode structural proteins in the stratum corneum and 

stratum granulosum that help bind keratinocytes together. That help to hydrate stratum corneum. If 

less filaggrin produced  that lead to skin barrier dysfunction, which cause eczema. This cause dry 

skin, asthma, high fever etc.(19,20) 

 

Immune system dysfunction : The symptoms of eczema may be exacerbated by an overreactive 

immunological response, where by the body overreacts to allergens or irritants. 

In certain instances, food allergies, food additives, and house dust mites are identified as contributing 

factors to allergies. Other non-allergic factors that are implication are infections caused by 

staphylococcus aureus, bacterial superantigen, rough clothing, early exposure to germs, high heat and 

perspiration, dry air, and irritants that interfere with the skin’s ability to serve as a 

barrier.(21,22)Excessive intake of tea, coffee, alcoholic beverages, aerated drinks, acidity and 

constipation also cause eczema.(23) 

 

1.3 Symptoms of eczema : 

Usually, severe itching is the initial sign of the eczema. Later the rash show up. It is patchy and 

initially appears as dry, flaky, or scaly skin top red, irritated skin. The rash burns or itches. It can leak 

and get crusty if gets scraped, especially on small toddlers. 

Development of red or transparent fluid filled pimples that appear bubbly and when scraped, 

contribute to the overall wet appearance. Although the rash appear anywhere on the body, it most 

frequently observed on face, legs, arms, hands and feet.(24) 

                                                      

 1.4 Types of Eczema : 

 There are various types of eczema, but the most prevalent kind is atopic dermatitis. The remaining 

forms of eczema consist of following 

 

(1) Asteatotic eczema : This kind of eczema results in tiny skin cracks. Older adults are typically 

affected in low humidity environments.(25) 

 

(2) Nummular eczema : Nummular eczema, sometimes referred to as discoid eczema . It is a clinical 

condition with coin-sized, well defined, roundish edges. It cause skin trauma or injury, including 

bites, burns and abrasions.(26) 
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(3) Dyshidrotic eczema : This type is also known as pompholyx  is a vesicobullous eczema that 

affect hand and feet. It results in extremely itchy little blisters on the hands and feet.(27) 

 

(4) Neurodermatitis : Typically, this kind of eczema manifests as one or two really irritating areas. 

The arms, legs, and back of the neck are the most often affected areas. 

 

(5)  Lichen simplex chronicus : This type of dermatitis is brought on by repeatedly touching  or 

scratching a particular spot. 

 

(6) Contact dermatitis : Any inflammatory reaction of skin occurs by allergens or irritants is 

referred to as contact dermatitis.(28) 

 

(7) Seborrhoeic dermatitis : It affects oily areas, this type of dermatitis usually has a greasy rather 

than dry rash. This cover the area around the nose, hairline, and scalp. 

 

(8) Stasis dermatitis : This type is also known as gravitational eczema, varicose eczema, and venous 

eczema. It cause swelling and inadequate blood flow in the lower legs.(29,30) 

 

2.0 Oenothera Biennis : 

 
                          Fig : 3  Oenothera biennis plant, flower and seeds 

 

• Common Name : Evening primrose  

• Biological Source : It is mainly produced from the seeds of  herbaceous biennis plant. 

• Family : Onagraceae(31) 

• Habitat : Native to north america it thrives in a variety of environments including prairies, 

meadows, and disturbed areas.(32) 

 

• Morphological characteristics : Evening primrose available in many colours like white, pink, 

yellow and red flowers. 

  

o Stem of this plant is single erect, spherical, cylindrical, ascending, appressed terminal unicellular 

dermal hairs, green to reddish with presence of red blotches. 

 

o Leaves of this plant is narrowly oblanceolate to ovate, simple, pinnate, subsessile, pubescent.  

 

o Seeds are numerous, 2-3 rows per locule, irregular shape, brown to dark brown. 

 

o Fruits are denticidal capsule, green with red stripe when fresh and brown when dried, bluntly 4 

angled.(33,34) 
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• Chemical Constituents :  

 

Essential fatty acids :  gamma-linolenic acid, linolenic acid, oleic acid.  

Gamma-linolenic acid is a omega -6 fatty acid, which have anti-inflammatory properties that can help 

to reduce eczema. It overcome symptoms of eczema, such has itching, redness and dryness. 

 

 
Gamma-linolenic acid 

 

Flavonoids :  quercetin, kaempferol.   

Flavonoids give anti-inflammatory and antioxidant properties, may be beneficial in managing eczema. 

Flavonoids may enhance the skin barrier function, helping to retain moisture and protect against 

irritants. 

 

Tannins : oenothein A, oenothein B, tetramethylellagic acid and glucuronic acid. 

Tannins can help to reduce the permeability of the skin, which may reduce fluid loss in eczema 

affected areas.  

 

Phenolic acid : gallic acid, salicylic acid, caffeic acid, Ferulic acid, ellagic acid.  

Phenolic acids have antimicrobial properties that might help prevent secondary infections in eczema 

prone areas. It also have anti-inflammatory and antioxidant properties. 

 

Saponins : oenotherasaponins.  

Saponins have anti-inflammatory properties can help to reduce inflammation, which may alleviate 

symptoms such as redness, swelling, and itching. It can also improve skin barrier function.(35,36) 

 

• Uses :Oenothera biennis oil Used in skin health ( eczema, psoriasis, acne), Hormonal Balance 

(premenstrual syndrome, menopause), Anti inflammatory effects ( rheumatoid arthritis), 

Cardiovascular health (blood pressure and cholesterol) etc.(37)  

 

Oenothera biennis plant’s seeds are extracted to produce an oil that is frequently used as a topical 

therapy, health supplement, and component of cosmetics and it also consist of fatty acids of omega 6 

series, which promote the immune cell with a health balance.(38) 

 

• Pharmacological action of oenothera biennis in eczema : Oenothera biennis is a natural source 

of linolenic acid (LA) and gamma-linolenic acid (GLA). Oenothera biennis contains GLA, which 

have anti-inflammatory property due to the blood levels of both GLA and DGLA increase.(39,40) 

Dihomo-gamma linolenic acid is used to convert GLA into prostaglandin E1 (PGE1) and 15-

hydroxyeicosatrienoic acid (15-HETrE), which have anti-inflammatory properties. Also 

arachidonic acid is a precursor to the 2 series prostaglandins (PGs) such PGE2 and leukotriene 

(LT) B4, which have hyperproliferative and anti-inflammatory effect. 15-HETrE enhances skin 

barrier function.(41)  
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Conclusion : 

Oenothera biennis used has herbal remedy for various conditions, including skin issues and hormonal 

imbalance. Oenothera biennis has shown potential benefits in managing eczema due to its high content 

of essential fatty acids like gamma-linolenic acid, which have anti-inflammatory and skin barrier 

repairing properties. By increasing blood levels of GLA and dihomogamma-linolenic acid (DGLA), 

oenothera biennis oil helps to convert these substances into prostaglandin E1 (PGE1) and 15-

hydroxyeicosatrienoic acid (15-HETrE), which play critical roles in reducing inflammation and 

improving skin barrier function. The oil’s role in supporting skin barrier integrity can be particularly 

struggling with eczema-related skin damage and inflammation. It can help to reduce symptoms such 

as itching, redness, and dryness associated with eczema. Regular application of this oil may improve 

skin hydration and support overall skin health.  

 

References : 

1. Bhowmik D, Chiranjib B, Sampathkumar KP. Recent trends in treatment and prevention of 

eczema. Journal of Global Pharma Technology. 2010;2:12-21. 

2. Senapati S, Banerjee S, Gangopadhyay DN. Evening primrose oil is effective in atopic                                                                                                      

dermatitis: a randomized placebo-controlled trial. Indian Journal of Dermatology, Venereology 

and leprology. 2008;74:447-452. 

3. Gangopadhyay DN, Naskar B, Roy AK. Atopic dermatitis and ABO blood group. Indian Journal 

Dermatol. 2006;51:33-35. 

4. Kirubakaran JJ, Surekha KL, Manasa S, Chakra AN, Satyanarayana KV, Palivela H, Kumar P, 

Dhanaraju MD. Evaluation and management of atopic dermatitis. Indian Journal of Pharmacy 

Practice. 2020;13:145-150. 

5. Egawa G, Weninger W. Pathogenesis of atopic dermatitis: a short review. Cogent Biology. 

2015;1:1-10. 

6. Bindu V, Ahmed N, Najeeba R. Atopic dermatitis in children: A clinico epidemiological study 

and the role of dietary restrictions in disease severity. International Journal of Research. 

2017;3:168-174. 

7. Lee JH, Son SW, Cho SH. A comprehensive review of the treatment of atopic eczema. Allergy, 

Asthma & Immunology Research. 2016;8:181-90. 

8. Williams HC. Atopic dermatitis. N Engl J Med. 2005; 352:2314-2324. 

9. Kim J, Kim BE, Leung DY. Pathophysiology of atopic dermatitis: Clinical implications. In 

Allergy and asthma proceedings. 2019;40:84-92. 

10. Thyssen JP, Kezic S. Causes of epidermal filaggrin reduction and their role in the pathogenesis 

of atopic dermatitis. Journal of Allergy and Clinical Immunology. 2014;134:792-799. 

11. Michail S. The role of probiotics in allergic diseases. Allergy, Asthma & Clinical Immunology. 

2009;5:1-7. 

12. Bieber T. Atopic dermatitis. Ann Dermatol. 2010;22:125-137. 

13. Pyun BY. Natural history and risk factors of atopic dermatitis in children. Allergy, Asthma & 

Immunology Research. 2015;7:101-105. 

14. Palmer CN, Irvine AD, Terron-Kwiatkowski A, Zhao Y, Liao H, Lee SP, Goudie DR, Sandilands 

A, Campbell LE, Smith FJ, O'Regan GM. Common loss-of-function variants of the epidermal 

barrier protein filaggrin are a major predisposing factor for atopic dermatitis. Nature Genetics. 

2006;38:441-446 

15. Van der Poel LA, Warner JO. Paediatric allergy in review. Paediatrics and Child Health. 

2012;22:259-63. 

16. Edard V, Natalie S, Mojakgomo H. M. A review of the risk factors and clinical presentation of 

childhood atopic eczema at primary healthcare level. Current Allergy and Clinical Immunology. 

2016;29:24-29. 

17. Von Mutius E. Gene-environment interactions in asthma. Journal of Allergy and Clinical 

Immunology. 2009;123:3-11. 

https://jptcp.com/index.php/jptcp/issue/view/79


Managing Eczema With Oenothera Biennis Oil : Benefits And Application 

 

Vol.31 No. 11 (2024) JPTCP (1009-1016)  Page | 1015 

18. Lee JH, Lee HS, Park MR, Lee SW, Kim EH, Cho JB, Kim J, Han Y, Jung K, Cheong HK, Lee 

SI. Relationship between indoor air pollutant levels and residential environment in children with 

atopic dermatitis. Allergy, Asthma & Immunology Research. 2014;6:517-524. 

19. De Benedetto A, Kubo A, Beck LA. Skin barrier disruption: a requirement for allergen 

sensitization?. Journal of Investigative Dermatology. 2012;132:949-963. 

20. Proksch E, Fölster-Holst R, Jensen JM. Skin barrier function, epidermal proliferation and 

differentiation in eczema. Journal of dermatological science. 2006;43:159-169. 

21. Jordaan HF, Visser WI. The diagnosis and management of atopic dermatitis. South African 

Family Practice. 2009;51:368-374. 

22. Sinclair W, Aboobaker J, Jordaan F, Modi D, Todd G. Management of atopic dermatitis in 

adolescents and adults in South Africa. South African Medical Journal. 2008;98:303-320. 

23. Rawat N, Moharana P, Roushan R. Ayurvedic management of Vicharchika (Eczema)-A case 

report. International Journal of Basic and Applied Research. 2018;8:1365-1370 

24. Terrie YC. Treatment and management of dermatitis: pharmacists can help patients self-treat 

cases of atopic and contact dermatitis. Pharmacy Times. 2013;79:22-24. 

25. Cassler NM, Burris AM, Nguyen JC. Asteatotic eczema in hypoesthetic skin: a case series. JAMA 

Dermatology. 2014;150:1088-1090. 

26. Bonamonte D, Filoni A, Gullo G, Vestita M. Nummular contact eczema: presentation of a 

pediatric case. The Open Dermatology Journal. 2019;13:23-26. 

27. Abreu-Velez AM, Pinto Jr FJ, Howard MS. Dyshidrotic eczema: relevance to the immune 

response in situ. North American Journal of Medical Sciences. 2009;1:117-120. 

28. Eberting CL. Irritant contact dermatitis: mechanisms to repair. J Clin Exp Dermatol Res. 2014;5: 

2-8. 

29. Ijaz N, Fitzgerald D. Seborrhoeic dermatitis. British journal of hospital medicine. 2017;78:88-91. 

30. Sundaresan S, Migden MR, Silapunt S. Stasis dermatitis: pathophysiology, evaluation, and 

management. American Journal of Clinical Dermatology. 2017;18:383-390.  

31. Ghatas YA, Mohamed YF. Influence of some phosphorus sources and biofertilizers (EM and 

phosphorein) on vegetative growth, fixed oil productivity and chemical constituents of Oenothera 

biennis L. plant. Scientific Journal of Flowers and Ornamental Plants. 2020;7:247-68. 

32. Waner WL, Hoch PC, Raven PH. Revised classification of the Onagraceae. Systematic Botany 

Monographs. 2007;83:1-240 

33. Thakur U, Dutt B, Sharma SS, Sharma KR, Thakur N. Evening Primrose (Oenothera biennis L.): 

Morphology and Reproductive Biology. Int. J. Curr. Microbiol. Appl. Sci. 2019;8:1400-1409.  

34. Paciorek-Sadowska J, Borowicz M, Isbrandt M. Effect of evening primrose (Oenothera biennis) 

oil cake on the properties of polyurethane/polyisocyanurate bio-composites. International Journal 

of Molecular Sciences. 2021;22:8950-8971. 

35. Timoszuk M, Bielawska K, Skrzydlewska E. Evening primrose (Oenothera biennis) biological 

activity dependent on chemical composition. Antioxidants. 2018;7:108-118. 

36. Mahwish A, Bahisht R, Shahid B, Maria A, Sadia B, Asra A, Zuha S, Fatima R, Azka AS. 

Evening primrose (oenothera biennis) ‘A miracle gift of nature’ for females. Innovative scientific 

information & services network. 2021;18:3280-3292. 

37. Munir R, Semmar N, Farman M, Ahmad NS. An updated review on pharmacological activities 

and phytochemical constituents of evening primrose (genus Oenothera). Asian Pacific Journal of 

Tropical Biomedicine. 2017;7:1046-1054. 

38. Farag MA, Reda A, Nabil M, Elimam DM, Zayed A. Evening primrose oil: A comprehensive 

review of its bioactives, extraction, analysis, oil quality, therapeutic merits, and safety. Food & 

Function. 2023;14:8049-8070. 

39. Chung BY, Park SY, Jung MJ, Kim HO, Park CW. Effect of evening primrose oil on Korean 

patients with mild atopic dermatitis: a randomized, double-blinded, placebo-controlled clinical 

study. Annals of Dermatology. 2018;30:409-416. 

https://jptcp.com/index.php/jptcp/issue/view/79


Managing Eczema With Oenothera Biennis Oil : Benefits And Application 

 

Vol.31 No. 11 (2024) JPTCP (1009-1016)  Page | 1016 

40. Simon D, Eng PA, Borelli S, Kägi R, Zimmermann C, Zahner C, Drewe J, Hess L, Ferrari G, 

Lautenschlager S, Wüthrich B. Gamma-linolenic acid levels correlate with clinical efficacy of 

evening primrose oil in patients with atopic dermatitis. Advances in Therapy. 2014;31:180-188. 

41. Kawamura A, Ooyama K, Kojima K, Kachi H, Abe T, Amano K, Aoyama T. Dietary 

supplementation of gamma-linolenic acid improves skin parameters in subjects with dry skin and 

mild atopic dermatitis. Journal of Oleo Science. 2011;60:597-60 

 

 

 

 

 

 

 

 

 

      

https://jptcp.com/index.php/jptcp/issue/view/79

