
STUDY OBJECTIVE

The in�ammatory cytokine Prostaglandin E2 was 

measured after human skin was exposed to WHITE 
LIGHTENING COMPLEX, two other products, and a

control, to evaluate whether or not the products 

contributed to pro-in�ammatory upregulation.

STUDY DESIGN

Human skin was exposed to WHITE LIGHTENING COMPLEX
and two other lightening products in the marketplace. A 

negative control, with no product applied, was also 

evaluated. The in�ammatory cytokine Prostaglandin E2, 

an indicator of in�ammation, was measured.

SIGNIFICANCE OF STUDY

In�ammatory cytokines are messenger molecules in all 

cells that signal the body to increase in�ammation. 

Evolution resulted in the development of robust 

in�ammatory processes that assist the organism in a 

wide variety of conditions including infections, healing 

of wounds, and replacement of damaged cells and 

tissues. Any process that damages or kills cells will 

result in the release of in�ammatory cytokines and thus 

cause in�ammatory processes to increase. Upregulated 

in�ammation is helpful in many conditions, but it is also 

one of the processes that increases skin pigmentation.

The in�ammatory cytokine Prostaglandin E2 (PGE2) is a 

key player in all processes involving in�ammation.1 This 

messenger molecule stimulates melanocytes to produce 

melanin2 and is involved in post-in�ammatory 

hyperpigmentation. PGE2 is found in in�ammatory skin 

lesions and is released by keratinocytes following UVB 

radiation.3 The erythema of sunburn is related to PGE2 

release.4 PGE2 is an important cytokine messenger for 

diseases having an in�ammatory component such as 

arthritis5 and cancer.6,7,8 It also acts on the brain to 

produce fever and pain.9

These biochemical and cellular pro-in�ammatory events 

would be in opposition to the desired effect of 

controlling pigmentation. Products having lower 

cytokine release would be expected to induce less 

in�ammation and would not be expected to cause 

post-in�ammatory hyperpigmentation.

RESULTS AND CONCLUSIONS

Human skin was exposed to WHITE LIGHTENING 
COMPLEX and two other products in the marketplace.

A negative control, without product exposure, was also 

performed. Presence of the in�ammatory cytokine 

Prostaglandin E2 was measured on the four samples, 

which provides an indicator of upregulated 

in�ammation. Prostaglandin E2 was far lower with 

WHITE LIGHTENING COMPLEX than with the other

products tested, which indicates that it does not 

signi�cantly upregulate the skin’s in�ammatory 

process. The graph below illustrates these �ndings. 

In�ammatory upregulation may confound attempts to 

mitigate hyperpigmentation ultimately resulting in a 

type of post-in�ammatory hyperpigmentation. This 

complication would not be expected with WHITE 
LIGHTENING COMPLEX, considering a cytokine level 

very near the control. By comparison, the two other 

products led to signi�cantly higher levels of 

Prostaglandin E2. These results indicate that Products 

A and B increase in�ammation via release of the 

in�ammatory cytokine PGE2. This is counterproductive 

to skin lightening goals and overall skin health.

REFERENCES
1 Kawahara K, Hohjoh H, Inazumi T, Tsuchiya S, Sugimoto Y. 

Prostaglandin E2-induced in�ammation: relevance of 
prostaglandin E receptors. Biochim Biophys Acta. 2015 
Apr;1851(4):414-21.

2 Shimoda H, Shan SJ, Tanaka J, Maoka T. Beta-cryptoxanthin 
suppresses UVB-induced melanogenesis in mouse: involvement 
of the inhibition of prostaglandin E2 and 
melanocyte-stimulating hormone pathways. J Pharm Pharmacol. 
2012 Aug:64(8):1165-76. 

3 Scott G, Jacobs S, Leopardi S, Anthony FA, Learn D Malaviva R, 
Pentlane A. Effects of PGF2alpha on human melanocytes and 
regulation of the FP receptor by ultraviolet radiation. Exp Cell 
Res. 2005 Apr 1:304(2):407-16. 

4 Gledhill K, Rhodes LE, Brownrigg M, Haylett AK, Masoodi M, Thody 
AJ, Nicolaou A, Tobin DJ. Prostaglandin-E2 is produced by adult 
human epidermal melanocytes in response to UVB in a 
melanogenesis-independent manner. Pigment Cell Melanoma 
Res. 2010 Jun;23(3):394-403.

5 Park JY, Pillinger MH, Abramson SB. Prostaglandin E2 synthesis and 
secretion: the role of PGE2 synthases. Clin Immunol. 2006 
Jun;119(3):229-240.

6 De�nition of prostaglandin E2. www.MedicineNet.com. 2012 Jun14. 

7 Thompson PA, Khatami M, Baglole CJ, Sun J, Harris SA, Moon EY, 
Al-Mulla F, Al-Temaimi R, Brown DH, Colacci A, Mondello C, 
Raju J, Ryan EP, Woodrick J, Scovassi AI, Singh N, Vaccari M, Roy 
R, Forte S, Memeo L, Salem HK, Amedei A, Hamid RA, Lowe L, 
Guamieri T, Bisson WH. Environmental immune disruptors, 
in�ammation and cancer risk. Carcinogenesis. 2015 Jun;36 
Suppl 1:S232-53. 

8 Dingzhi W, DuBois RN. In�ammatory mediator prostaglandin E2 in 
colorectal cancer. Cancer J. 2013 Nov-Dec;19(6):502-10. 

9 Koeberle A, Werz O. Perspective of microsomal prostaglandin E2 
synthase-1 as drug target in in�ammation-related disorders. 
Biochem Pharmacol. 2015 Nov 1;98(1):1-15. 

1

WHITE LIGHTENING    COMPLEX: CYTOKINE MEASUREMENT
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WHITE LIGHTENING COMPLEX AND CYTOKINE RELEASE
Skin was exposed to WHITE LIGHTENING COMPLEX
and two other topicals. The in�ammatory cytokine 
Prostaglandin E2 was measured, and was lowest with
WHITE LIGHTENING COMPLEX. Products A and B 
markedly upregulated PGE2.
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